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Introduction

The Geomar ML61MK2xpn Data Logging System consists of a data logging program
ML61MK2xpn and associated PC computer program Multi61IMK2. The program ML61MK2xpn
is designed for the Windows XP or Windows 2000 based field computer equipped with necessary
number of serial ports.

This manual describes the use of the ML61MK2xpn program used with the laptop field computer
with screen resolution 800 x 600 pixels, equipped with the USB to RS-232 or RS-232 PCMCIA
extension adapter, maximum nine Geonics EM61-MK?2 instruments, and Global Positioning
System (GPS) receiver.

The associated program Multi61 MK?2 is used to process data files recorded under control

of the program ML61MK2xpn as well as data files recorded with programs ML61MK?2 and
ML61MK2A (for Pro4000 and Allegro DOS field computers). Main function of this program is
to position each EM61-MK?2 sensor based on the recorded GPS position and the configuration of
the system. The Multi61MK?2 also allows to you correct the collected GPS positions with post-
processed GPS files. The grid based data files can be exported to Geonics DAT61MK2 (M61)
format and data can be processed using the Geonics program DAT61MK?2 which has more
advanced capabilities for editing grid based data.

1.1 About the ML61MK2xpn Program

Program ML61MK2xpn acquires and records survey data from the array of EM61MK?2
units, under the control of the operator. The array of instruments can contain one to a
maximum of nine EM61MK?2 instruments and one GPS receiver.

During data collection the program can work in two display modes: navigation and
profile mode. While in navigation mode, the main portion of the screen displays all
logged positions marked by a swath bars or dots, and current position of the system
denoted by cross mark based on GPS input. A swath bar represents width of the array

in the employed map scale with correction for the GPS antenna offset. This type of real
time display allows the operator for real time control of the survey coverage and helps in
avoiding unnecessary overlaps and skips without any on ground guidance hardware. The
ML61MK2xpn does not require that survey has to be conducted along parallel straight
lines. In Navigation mode the output of each instrument is also shown in short windows
containing profiles. The display can be switched to Profile mode at any time. In this
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mode Map window disappears and profile windows are extended. Navigation mode is
available only when working GPS is connected to the field computer.

Readings are displayed in real time as values in mV as well as in graphic mode, as pro-
files and moving graphic bars. The output of each instrument is represented a windows
containing profiles (updated only during logging mode) and by four bars, for Channels
1,2, 3, and 4 or T (depending on the instrument mode). Moving bars display allows for
very fast visual information about each instruments output. In addition, the program
monitors the instrument output while data are not recorded. The ML61MK2xpn also
continuously monitors the condition of the battery for each instrument, without leaving
the program.

The ML61MK2xpn accepts NMEA-0183 compatible data from a GPS receiver directly
connected to a field computer. GPS data which is embedded in the ML61MK2xpn data
file can be processed later in the Geomar Multi61MK?2 program. The connected GPS
must be able to stream NMEA-0183 compatible messages. The ML61MK2 can use
following types of NMEA messages: a pair GGA/GSA, GGA, POS, GLL, LLK, LLQ,
GLL, and GGK, as well as positions given by Leica Robotics Total Station TPS1100 and
TPS1200. Messages POS, GGK, and pair GGA/GSA are preferred since they contain
all necessary information. GPS readings Latitude and Longitude, as well as parameters
indicating quality of GPS signal: status of real time differential corrections, number of
used satellites, and PDOP parameter, are displayed in real time. A speed bar shows
actual surveying velocity calculated from GPS data.

If GPS positions are not differentially corrected in real time and post processed GPS
data will be used for positioning please log GPS data concurrently in ML61MK2xpn and
in GPS logger. An option “Position Readings using External GPS file” in Multi61MK2
which uses satellite time recorded in both devices is much more accurate than any other
method that uses computer clock.

The ML61MK2xpn provides the possibility of automatic nulling of instruments outputs.
The program also records various field information such as survey line number (line
name), starting station, increment, comments, logger battery, etc.

The program allows the user to set the array of EM61-MK2s into a specific instrument
mode of operation: AUTO, Wheel, or Manual modes. In AUTO mode readings can be
automatically recorded in desired time intervals. In Wheel mode readings are triggered
by a counter installed at the EM61-MK2 wheel assembly, and in Manual mode readings
are triggered manually by the operator. However, while using Wheel or Manual modes,
the operator must specify the instrument that is triggered by either wheel counter or
manual trigger. Readings from remaining the instruments are recorded automatically
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after the indicated instrument is triggered. When GPS is used for positioning, the AUTO
mode is the preferred method of data recording.

The program allows you to record data while using the standard EM61-MK?2 antennas
(1.0x 0.5 m in two configurations, 1 x 1 m, or 0.5 x 0.5 m sensors) as well as Geonics
EM61MK?2 Hand Held sensor. The ML61MK2xpn supports two basic types of EM61-
MK?2, Standard and High Power. Additional instrument types Standard N.C.C. (no cur-
rent correction) and High Power N.C.C are provided for systems that employ only one
transmitter antenna for several receiver antennas.

System and survey setup parameters are saved in a file, therefore they can be automati-
cally used during subsequent data collection sessions.

Data files can be saved in user specified directory. Data file names, which can be set
by the program based on the computer clock or they are user specified, have extension
names N61.

The maximum rate of data acquisition depends on the computer parameters. The
ML61MK2xpn run on 1.4 MHz Centrino powered IBM laptop can process, display, and
record 75 readings per second for the array consisting of five instruments and GPS re-
ceiver with 1 Hz update (15 readings per second per instrument). The single EM61-MK2
maximum update rate in Auto mode is 17 readings per second.

The maximum number of 14,400 GPS positions is allowed in one file. This corresponds
to 4 hours of continuous data collection if GPS positions are collected every second, or
8 hours if GPS data is taken every 2 seconds. However, it is strongly advised to limit files
to for example approximately 1 hour blocks, especially when using high frequency of
EM61-MK?2 data collection.

Data files are permanently saved every 100 readings (either EM61-MK2 or GPS) during
data logging. Therefore in case of computer lock up, loss of battery power or similar
event, the largest amount of lost data is 100 readings. If data is taken 5 times a second,
this translates to last 20 seconds of survey. When only GPS positions are acquired then
last 100 positions can be lost.

It is strongly advised that even if your GPS receiver supports faster rates the 1 Hz update
for GPS positions is used. The ML61MK2xpn will work with rates higher than 1 Hz,
however operation will not be smooth when scrolling and re scaling display. The data
processing program will interpolate all EM61-MK2 stations between GPS positions in
the very similar way as GPS receiver in real time.
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1.2

Program Requirements

1.3

To successfully use this software, you will need :

Computer
- PC field computer operating under Windows 2000 Pro, XP Pro, or later,
- Minimum 256 Mb of RAM memory,
CD drive or other mean to transfer files,
minimum 800 x 600 pixel display resolution,
serial Ports:
one serial port per instrument in array plus one serial port if directly
connected GPS receiver is to be used (USB to multiple RS-232 ports
and PCMCIA RS-232 adapters can be used).
one USB port (for the dongle).

Geonics EM61-MK2
The required number EM61-MK2 instruments (including High Power units)
with associated cables.

Geomar USB Security Key
The Geomar USB security key (dongle) must be inserted into the computer
USB port while running the data acquisition program ML61MK2xpn.
The program does not check for presence of the USB dongle during actual data
logging. Therefore, any potential vibrations, lack of contact etc., during the field
work cannot affect quality of data logging while employing the USB dongle. The
program interacts with the dongle only during non critical activity.
Please do not use the Geomar USB dongle until the data acquisition program is
installed by the Setup61xpn program in the computer.

Contents of Multi6 TMK2 disk

Program Multi61MK2xpn is supplied on one Multi61MK?2 distribution CD disk. Disk
contains following files and directories:

SetupML61 - setup program for the data processing program
Multi61IMK2
Setup61xpn - setup program for the data acquisition program

ML61MK2xpn . This file is supplied only with the first
generation dongle - green dongle.
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ML61MK2xpn - program file. This file is supplied only with the second
generation dongle - grey dongle.

Documentation - directory containing all ML61MK2xpn and
Multi61MK2, and other Geomar manuals in PDF
format.

UtilUsb - This directory contains all necessary files that are used

by USB security key (dongle) functions. This direc-
tory is supplied only with the first generation dongle
- green dongle.

All necessary initial files (with extension names .INI) are created in your computer after
the program is run for the first time.

1.4 Installing ML61MK2xpn

This section is valid only if the program is supplied with first generation dongle (green
dongle). If the program is delivered with a new type of dongle (grey dongle), please
transfer the ML61MK2xpn to the destination directory. Stand alone program is ready to
run and does not require any setup, nor installing any additional drivers.

If the program is delivered with a grey dongle please skip the remaining part of the sec-
ton 1.4 and proceed to section 1.5.

Please do not insert the Geomar USB security key into the computer until the program
is installed.

In case you are installing the program from other source than Multi6 IMK2 disk (for ex-
ample from USB memory when there is no CD drive in the computer), please make sure
that the program Setup61xpn.exe as well as UtilUsb directory are copied to the same
directory before running the setup program.

The ML61MK2xpn software uses a setup program to load files necessary for data pro-
cessing onto your computer. The following section describes the installation process.
To install ML61MK2xpn: Insert the Multi61IMK2 CD disk into computer CD 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).

1.
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:E Type the name of a program, folder, document, or

Internet resource, and Windows will open it for you,

Open: | Di\SetupElipn.exe v|

| ok L\\T"“ Cancel H Browse... I

Figure 1.1  Run dialog window

Browse for the file Setup61xpn.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 to the MLETMKZxpn setup program. SetupBlxpn
will install the data acquisition software on ywour computer,

PLEASE DO NOT INSERT USE DOMNGLE UNTILL THIS
SETUP PROGRAM IS COMPLETED.

Setupblxpn can not update files that are in use. Therefore itis
strongly recommended that vou exit all Windows programs
before running this setup program. Click Cancel to guit
Setup and then close any programs you hawve running
WARNING: This program is protected by copyright law and
international treaties. Unauthorized reproduction or
distribution of this program may result in severe civil and
criminal penalties, and will be prosecuted to the maximurm
extent possible under law

Click Next to continue with the Setupblxpn

{ Mea> Cancel I

Read the text and click the Next button. The Installation Directory window will be dis-
played (Figure 1.3).

Figure 1.2 Welcome window

The default directory is C:\Program Files\Multi61MK?2. Click the Next button to install
the program to this directory. If you wish to install ML61MK2xpn to another directory,
click the Browse button, and the Select Installation Directory window will open (Figure
1.4).
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Install Folder

5% Dasting Setupblxpn will install the software to the directary listed in the
hox belaw.

Toinstall to a different directory. either type in the new path or
click Browse to select anather directony.

‘When you are ready, click Next to continue.

Install files to this location:

Erowse...

Space required on drive: G4 K
Space available on selected drive 50364 MB

< Back Mext > Cancel

Figure 1.3 Installation Directory window

X

Browse for Folder

Install files to this location:

& 1) Microsoft MET
-2 Movie Maker
-0 Mozilla Firefox
=5 Mozilla Thunderbird
#2) MSDN
) MSH
|23 MSM Gaming Zone
{00 MSXML 6.0
15 Multig 1 flex
12 Multis 1Flex3
0 Multie1Flexs
U kit
77 MUSTCMATCH
¢ | B2

|2

£

| oK H Cancel ]

Figure 1.4  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 1.5).
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Shortcut Folder

Setupblxpn will add shortcuticons to the folder indicated
helaw.

b,

[fyou do notwant to use the default folder, you can either type
anew name. or selectan existing folder from the list.

Shartcut falder

< Back Mext > I Cancel

Figure 1.5 Select Shortcut Folder window

The setup program will create a ML61MK2xpn menu item in the Program menu ac-
cessible 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 1.6).

Ready to Install

b | SetupBlxpn now has enough information to start installing the
software

[fyou would like to make any changes hefore continuing. click
Back To abortthe installation, click Cancel

‘When you are ready to start installing the files. click Install.

< Back \nstaH\ Cancel ‘

Figure 1.6  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 1.7).
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Installing Files

Flease waitwhile setup installs the necessary files

Installing

CAWINDOWSh system3Z\MSVEYMBD.dIl

[}S i

Figure 1.7  Installing Files window

The Installing Files window with a progress bar displays the percentage of the installa-
tion completed. When finished, the following window will appear (Figure 1.8).

Setup is complete and your MLETMK2xpn data acquisition
program forthe Geonics EMET-MK2 aray sustem is now
installed!

Thanks for choosing Geomar Software product!

Similar RTmap. TrackhMaker. and ather bulti (data
acquisition) programs are also available for other Geonics
conductivity meters and metal detectors, as well as
magnetometers: GE23, GESE. GradB01, and Ferex.

Click Finish to end the Setupfilxpn

T F— el I

Figure 1.8  Finished window

Click Finish to end installation. The Setup61xpn creates a ML61MK2xpn program
group and places ML61MK2xpn and Uninstall icons into it. The setup program creates
also a ML61MK2xpn menu item in the Program menu accessible by clicking Start. A
reminder to restart the system may be displayed at the end of the setup program. The
destination directory that was chosen earlier contains program files and sample data
files.

1.
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1.5

After you run the program for the first time it will create permanent initial files
ML61WIN.INI which contains the program settings. If the above files do not exist on the
default drive they will be created with default parameters during the first execution of
the program.

The ML61MK2xpn data files contain extension name N61 and their base names should
be limited to 8 characters.

Running ML61MK2xpn Program

Start ML61MK2xpn by double clicking the ML61MK2xpn icon in the Start|Programs
menu, in Windows Explorer, or on the desktop if a shortcut was created. At the start,
ML61MK2xpn displays the following screen (Figure 1.9):

G4 ML61MK2xpn

Map Options

Profiles Options

Exit

CURRENT PROGRAM SETTINGS ‘ Logging |
SURVEY PARAMETERS SYSTEM SETUP
Survey Setup ‘
Survey Mode: AUTO Number of Sensors: 3
Readings/second: 5.00 EMB1-MK2 Type: Standard System Setup ‘
Survey Line: 1 Sensor Size: 1x05m n 2 ” ‘
Line Increment: 1.00 Pause Key: any key array heometry
Start Station: 0.000 GPS Input: Enabled GPS Port Setup ‘
Station Increment:  1.000 GPS Data: GGA/GSA
GP$S Monitoring ‘
Array Geometry ‘

O

V1.27

Geomar Software Inc.

Figure 1.9 The ML61MK2xpn Main Screen

The ML61MK2xpn is a command button and dialog driven program. Command buttons
can be executed by clicking with the left mouse button, or by pressing the indicated (un-
derlined) character on the keyboard, or by using TAB to scroll through the buttons and

10
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ENTER to execute. In the Main Screen of the program Up and Down arrow keys can be
also used to scroll through the buttons.

The Main Screen appears always as the first window after the program is started. It
contains the name of the program, its version number (right bottom corner), and list of
command buttons with available options on the right side. The major , left portion of the
window contains information about current survey and system settings, and a graphic
diagram illustrating current array geometry. The graphic diagram is updated in real time
as soon as array geometry parameters are changed in Array Geometry dialog. A descrip-
tion of the Main Screen functions and information is given in Chapter 3.

1.6 ML61MK2xpn Program Overview

The data acquisition program ML61MK2xpn was designed with field use in mind. This
was the main thought while preparing the program flow. Once all necessary parameters
are set in the program they are saved in initial files. Assuming that the survey set up is
the same, when the program is started, the instrument and logging computer are turned
on, output of the connected array of EM61-MK2s can be monitored after one key
stroke. Obviously any parameters can be modified any time, however as long as the field
procedure remains the same the program needs very minor adjustments, especially when
survey is conducted using GPS positioning.

When all settings for the system and survey (discussed in later sections) are specified,
the user selects Logging option in Main menu of the program. This sets the program in
Monitoring mode (Figure 1.10) which allows you to examine the EM61-MK2 outputs
and GPS performance. To record data one has to specify the data file name. The pro-
gram will not allow you to overwrite an existing file. After the data file is created the
program will switch to Stand By mode. The Stand By mode allows for continuous data
monitoring as well as use available field options. Clicking on the Go button (or pressing
key G or <ENTER> if it is default button) will change the program to Logging mode
and EM61-MK2 and GPS data will be recorded in the data file according to selected
mode of operation.

The instruments output is shown in the form of numeric values for channels 1, 2, 3 and 4
or T (depending on the instrument mode used) in mV, as well as plotted in graphic mode
in bar windows. An equalizer type (graphic bars) displays data for EM61-MK2 channels
as four bars in each bar window. Left bar represents always Channel 1 readings, second
bar Channel 2 and so on. Number of bar windows corresponds to number of instruments
in the array. The EM61-MK?2 #1 readings are displayed in the left most bar window, the

1.
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{64 MLE1MK2xpn

Maonitoring Map Scale: 40m 5000 my
+
121 121 121
4 4 4
# Chi Ch2 Ch3 Chd
1 2972 2697 2404 2082
2 2662 2B2E 2301 2142
3 2404 2217 2005 1886
0.0 Speed: 2.90 mph 5.0
L 1 +
File: Curr. Line: 1 Positions: 0 k
Tot St 0 Station: 000 DGPS @ Null
Tot Lines: 0 #ofStns: 0 PDOF: NfA Sat 7 Exit
Tot Length: 0 Length: 0.0 Lat M43m36'49.8120" —_—
Tot Time:  00:00:00 Time 00:00:00 Lon: \Wi79g37'40.9500" Menu

Figure 1.10 The ML61MK2xpn logging screenin in Monitoring mode

EM61-MK?2 #2 in the second window, and the last instrument is shown in the right most
bar window.

This type of display allows for a legible and very quick estimation of each EM61-MK2
performance. When more detailed monitoring is required each measured channel is
displayed in numeric form in mV as well. In addition the program displays windows with
profile curves for each instrument. If longer profile curves are needed the program can
be switched to Profile mode at any time during the survey.

Change of display type between Navigation and Profile modes can be performed by
pressing key T (toggle) in the Monitoring or Stand By mode. When working GPS re-
ceiver is connected to the field computer then program uses Navigation mode by default.
The ML61MK2xpn screen in Navigation mode is shown in Figure 1.11 and 1.12. If GPS
is not used during the survey the default type of display is Profile mode and Navigation
mode is not accessible. Example of the ML61MK2xpn screen in Profile mode is given in
Figure 1.13. When changing display from Profile to Navigation mode while large amount
of data is collected, a message Wait is displayed and the program may take several
seconds to select the needed coordinates while scanning the entire database of collected
positions. There is no such delay during scrolling since the program keeps track of sur-
vey path while in navigation mode.

12
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Figure 1.12 The ML6IMK2xpn screen in Navigation mode where GPS
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{64 MLE1MK2xpn
Logging
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press <Space Bar> to pause

0.0 Speed: 5.0
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Figure 1.13 The ML6IMK2xpn Logging screen in Profile mode

The maximum number of 7,200 GPS positions is allowed in one file. This corresponds
to 2 hours of continuous data collection if GPS positions are collected every second,

or 4 hours if GPS data is taken every 2 seconds. However, it is strongly advised to limit
files to for example approximately 1 hour blocks, especially when using high frequency
of EM61-MK2 data collection. In case of any possible error in data file it is much easier
to correct smaller file. Data files are permanently saved every 100 EM61-MK2 readings
and GPS positions during data logging. Therefore, in case of accidental computer lock
up, assuming rate of 5 readings per second, the maximum loss of last 20 seconds of data
collection time is possible.
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Program and Survey Procedure

This chapter is provided for quick overview of the program, EM61-MK2 array setup and survey
procedure.

2.1 ML61MK2xpn Program Overview

The data acquisition program ML61MK2xpn was designed with field use in mind. This
was the main thought while preparing the program flow. Once all necessary parameters
are set in the program they are saved in initial files. Assuming that the number of EM61-
MK?Z2s in the array is the same, when the program is started, instruments in EM61-MK2
array and field computer are turned on, output of all connected EM61-MK2s can be
monitored after one key stroke. Obviously any parameters can be modified any time,
however as long as the field procedure remains the same the program needs very minor
adjustments, especially when survey is conducted using GPS positioning.

The instruments output is shown in the form of profiles and numeric values for channels
1,2, 3, and 4/T of each instrument, as well as plotted in graphic mode. An equalizer type
(graphic bars) display is incorporated (in addition to profile view which is enabled only
during data recording) for displaying data of up to 36 channels (1, 2, 3, and 4/T) for nine
instruments. This type of display allows for a legible and very quick estimation of the
EM61-MK2s performance. When more detailed monitoring is required each measured
value is displayed in numeric form in mV as well.

The program can be tested, or parameters and settings can be prepared employing the
single EM61-MK2 unit. This can be accomplished by selecting an array of i.e. five instru-
ments, and then assigning the same port number to each instrument. The result will be
five sets of data originated and acquired by the program separately from the same unit.
This may be very helpful in survey preparation and testing the system.

When all settings for the system and survey (discussed in section 4 to 8) are specified,
the user selects Logging option in Main menu of the program. This sets the program in
Monitoring mode which allows you to examine the EM61-MK2 outputs and GPS perfor-
mance. To record data one has to specify the data file name. The program will not allow
you to overwrite an existing file. After the data file is created the program will switch to
Stand By mode. The Stand By mode allows for continuous data monitoring as well as use
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available field options. Clicking on Go button or pressing G (or <ENTER> if button is
highlighted) key will change the program to Logging mode and EM61-MK2 and GPS
data will be recorded in the data file according to selected mode of operation.

Data files can be created in any directory. The program directory contains initial files. If
the program is copied to another directory, and previous settings are needed all initial
files (all files with INI extension name) must be copied to the same directory. Otherwise
new INI files with default parameters will be created. All data files have extension name
N61, and files that contain only GPS positions have extension names GXY (not available
in Version 1.00).

2.2 The EM61-MK2 Array Geometry

The instrument array may consists from one to nine instruments organized in two rows.
The reference point 0, 0 is located at the center of the left edge of Row 1 (see Figure
2.1). Instruments are numbered from the left of the first row while facing the direction
of the array movement. This procedure of naming (numbering) is very important since
positioning of specific sensors based on one GPS is based on this assumption. For sur-
veys carried out along grid (without GPS receiver) this method of numbering particular
EM61-MK2s will be used in specifying the position of the survey line for each sensor.

The main result of the described method of numbering EM61-MK2 instruments in the
array is that the system can not change its orientation. The instrument furthest to the left
(#1) must remain in this position (related to direction of moving) during collection of
data to one data file. This means that the EM61-MK?2 array can not be pushed toward
the fence or building, and then towed away from an obstruction. If the survey is conduct-
ed along a grid, without GPS positioning, the above method can be omitted, however the
operator has to keep track of sensor locations for each survey line.

The EM61-MK?2 array geometry (Figure 2.1) is described by following parameters:
number of EM61-MK?2 units and number of rows
Sensor size
offset of Row 2 in both directions (Row2X and Row2Y)
separation between sensors in Row 1
separation between sensors in Row 2
offset of GPS antenna in both directions (GPSX and GPSY)
leading EM61-MK2 (only for surveys conducted without GPS)
array measurement units (m, cm, feet, or inches).
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SystemY axis and direction of survey

N
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GPS Antenna
Row 2 separation

l
ROW 2
surevy direction

ROW 1

Row 1 separation / System X axis

Figure 2.1:  Array geometry with GPS Antenna X and Y offsets

Number of EM61-MK2 Units and Number of Rows

The ML61MK2xpn is designed to work with an array of up to nine EM61-MK2s systems
(however it will work with one unit as well). Instruments can be organized in one or two
rows (as shown in Figure 2.1). Reference point 0,0 is always assigned to Row 1, therefore
Row 2 is optional. Row 2 is usually placed in front of Row 1 (in relation to the direction
of movement), if for any reason Row 2 must follow Row 1 then please use negative Row
2 offset in Y direction.

Sensor Size

Program assumes that all EM61-MK2 sensors used in array are of the same size. The
following sensor size can be selected in the program: 1.0 x 1.0m, 1.0 x 0.5m, 0.5 x 1.0
m, 0.5 x 0.5 m, and Hand Held. Attention should be paid when choosing antenna 1.0 x
0.5 m. These sensor can be used in two configurations 1.0 x 0.5 and 0.5 x 1.0 m as shown
in Figure 2.2. The first dimension represents the side of the antenna oriented along the
array axis, or perpendicular to the movement direction. If Hand Held sensor is used then
layout of the array is specified only by sensor separation (distance between centres of
neighboring coils), and GPS antenna location which is measured from the center of the
left most sensor located in Row 1.
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direction of movement
direction of movemant

] IIIB

Sensor Size: 1.0x0.5m Sensor Size: 0.5x 1.0 m

Figure 2.2:  Two types of 1.0 x 0.5 m sensors layouts

Offsets of Row 2

Location of Row 2 is specified by offsets in X and Y directions (see Figure 2.1) in rela-
tion to reference point 0,0. Offset in X direction is calculated from reference point to
the left side of the Row 2 left most antenna, while offset in Y direction is calculated from
the reference point to the center axis of antenna. Positive offset for Row 2 places Row 2
in front of Row 1. Row 2 with negative Y offset follows Row 1. If Hand Held sensors are
employed, offset to the second row is measured to the center of the left most coil.

Separation Between Sensors

The ML61MK?2 program assumes that separation in each row between all sensors is

the same. This parameter is taken to account during calculation positions of sensors for
surveys conducted with GPS positioning, as well as for surveys carried out along grid. If
Hand Held sensors are employed, the separation between antennas is measured between
centers of coils.

Location of GPS Antenna

Location of GPS antenna is described by two parameters, offsets in X and Y directions
(while facing direction of the movement) from the reference point 0,0 (see Figure 2.1).
Offsets for GPS Antenna can be entered in Array Geometry dialog.
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GPS antenna can be placed anywhere, however to achieve higher accuracy for the calcu-
lated positions of each coil the GPS antenna must be placed as close to the center of the
system as possible, and preferably in the center of the EM61-MK2 sensor. For example,
if three instruments are used the optimal location of the GPS antenna would be in the
center of the second instrument (assuming 1 x 1 m coils and Separation between coils

0, the GPS Antenna distance is 1.5 m). In the case of a two instrument array the GPS
antenna can be placed in the center of the system, however locating the GPS antenna

in the center of one of the coils is much easier and it is still close to the center of the
system.

In the case wrong value was entered in the field, GPS Antenna parameter can be cor-
rected later during data processing in the program Multi61MK2.

Leading EM61-MK?2

This option, named Leading EM in System Setup menu, applies only when a survey is
positioned using a laid out grid, and it is not used when the survey is positioned with
GPS. The Leading EM indicates the sensor that follows the Survey Line name entered
in the program during data collection. Survey lines coordinates for the remaining instru-
ments will be calculated by the Multi61 MK?2 during data processing. The survey line
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Figure 2.3:  Example of survey lines layout for four EM61-MK2
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coordinate for a particular sensor is determined based on the number of instruments in
the array, sensor size, coil separation, direction of survey (positive or negative station
Increment), and survey line name which is related to the Leading EM61 (instrument
number). An example of the array setup and corresponding survey lines is given in Fig-
ure 2.3. In this example Leading EM61 is #2 (marked by circle),

Its survey lines are marked by finely spaced dotted line. When the array is heading North
(positive Station Increment) and Survey Line name was specified 0, the Multio6 IMK2
assumes that the EM61-MK?2 #1 will follow coordinate -1, and instruments located to
the right of the Leading EM will follow survey lines 1 and 2. If the array heads towards
South (negative Station Increment) and the Survey Line is selected as 5, the program
will assume coordinate 6 for the EM61-MK2 #1, and correspondingly 4 and 3 for EM61-
MK?2 #3 and #4. Similar procedure is followed when the array is used along West -East
direction. If any Survey Line name is entered wrong during the field work, it can be
easily corrected easily during data processing. One Leading EM (number of the EM61-
MK?2 in an array) is selected for the entire data file.

2.3 Surveys Carried Out With GPS Positioning

Most of the stations positions for surveys positioned with GPS receiver will be calculated
based on the GPS antenna position and instant heading of the array. In order to achieve
higher quality of data positioning the survey should be carried out along relatively
smooth pathways. Any sudden change of direction of the array causes large acceleration
of sensors that are located at the edge of the array. This may result in the inaccurate
calculation of the position of the outer sensors.

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 array 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 sensors positions. It may appear that the array is rotating
since GPS errors occur in many directions. Pausing readings while the system is stopped
will save time during data processing and will result in better data presentation.

20
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Main Screen Window

The Main Screen appears always as the first window after the program is started. It
contains the name of the program, its version number, and list of command buttons
with available options on the right side. The major , left portion of the window contains
information about current survey and system settings, and graphic illustrating current
array geometry. The graphic diagram is updated in real time as soon as array geometry
parameters are changed in Array Geometry dialog. The ML61MK2xpn Main Screen
window is shown below in Figure 3.1.

64 ML61MK2xpn

CURRENT PROGRAM SETTINGS

Map Options

Profiles Options

Exit

Logging |
SURVEY PARAMETERS SYSTEM SETUP
Survey Setup ‘
Survey Mode: AUTO Number of Sensors: 5
Readings/second: 5.00 EMB1-MK2 Type: HP N.C.C. System Setup ‘
Survey Line: 1 Sensor Size: 1x05m 7 = . ‘
Line Increment: 1.00 Pause Key: any key G e
Start Station: 0.000 GPS Input: Enabled GPS Port Setup ‘
Station Increment:  1.000 GPS Data: GGA/GSA
GPS Monitoring ‘
Array Geometry ‘

S

W1.27

Geormar Software Inc.

Figure 3.1: ML6IMK2xpn Main Screen window

The ML61MK2xpn is a command button and dialog driven program. Command buttons
can be executed by clicking with the left mouse button, or by pressing the indicated (un-
derlined) character on the keyboard, or by using TAB to scroll through the buttons and
ENTER to execute. In the Main Screen of the program Up and Down arrow keys can be
also used to scroll through the buttons. Short description for each of the options follows.
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3.1 Short Description of Main Screen Options

Logging
This option allows to monitor output of all connected EM61-MK2s, null each
instrument, and record data.

Survey Setup
Dialog window that is associated with this option is used to set triggering mode
(Auto is the fixed option in this version), survey line name, line and station
increments, and other parameters which are necessary to determine survey
settings (Figure 3.2). The Null Values parameter determines whether Nulling
Factors from the last session are applied (Last Survey) or they are re-set to zero
(None).

Survey Setup m

EMBIMK2 Mode  [Auo ]
Readings/second W
Survey Line ’1—
Line Increment ’100—
Line Sequence W
Direction m
Start Station W
Station Inecrement ’W

Mull Values: Apply |Last Survey ~

Figure 3.2:  Survey Setup dialog

System Setup
This dialog (see Figure 3.3) allows user to select type of EM61-MK?2 instru-
ments connected to the logger, instrument output Baud Rate, specify Leading
and Triggered instruments, and logger settings: type of pause key, audio click,
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System Setup g|

MNumber of Sensaors: 5 Sensar#1 Port m
Sensor Size: 1x05m Sansor#2 Part ,m
EMB1-MK2 Type [High Power N C.C v | Sensor#d Port [COM3 v |
EMBI-MK2Baud Rate  [3600 | Sensor#d Port [COM4  + |

Sensor#5 Port m
Leading EME1-MK2  [Sensor#z = | Sensor#6 Port [COME |
Trigger EME1-MK2 [Sensor#z <] Sensor#7 Port [COMT  +|
Pause Key m Sensor#8 FPort m
Speed Units ,m Sensor#9 Port ,m
Display Units [meters | GPS Por [coMe ]
Current/Battery Display ,m

Audio Fr—
 Yes (@ Mo Cancel 0K

Figure 3.3:  System Setup dialog

display units, and speed bar units. This dialog also is used to assign serial port
numbers to each instrument and GPS receiver port.

Number of sensors in array as well as sensor size are specified in Array Geom-
etry dialog.

Array Geometry
The Array Geometry Setup dialog that is associated with this option is used to
set all parameters that describe and determine array layout. These parameters
are used during data acquisition session as well as later by data processing
program to position each sensor while creating XYZ file output. The dialog
is shown in Figure 3.4. Small graphic window illustrates meaning of geometry
parameters (this is reference graphic, the drawing is not updated as graphic
diagram in Main Screen which represents actual layout of the array).
This dialog allows you to specify number of employed EM61-MK2s units, sen-
sor size, number of rows in array, separations between sensors, offset of the
optional second row, GPS antenna offsets, and units used in this dialog. After
button OK is clicked the dialog disappears and layout of the array is updated in
the Main Screen.
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Array Geometry Setup §|

INo of Sensors IESenSDrS - SensorSize  |1x05m -
Number of Rows and Row #2 Offsets
(1 FRow Fow # 2 Offset 055
e 2 Rows Row #2 X Offset (IR}
Rowe #1 Row #2
Mo of Sensors |3 Sensors » INo of Sensors 2
Separations 0.00 Separations 0.00
GPFS Antenna Location
GFS x Oftset |1.50 GFSY Oftset  |0.00
Array Description Avrray Units
: GPSX ; - (@ meters
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2| il ) L2z
0,0 2 ;
separation Cancel

Figure 3.4:  Array Geometry Setup dialog

GPS Port Setup

The GPS Port Setup dialog (Figure 3.5) allows you to disable and enable GPS
data acquisition. It is also used to specify NMEA message that is streamed by
GPS receiver or Robotic Total Station interface, set the serial port number used
for GPS input (it can be also set in System Setup dialog), and to specity all nec-

essary serial port communication settings. The GPS Warning Mask parameters
can be specified in this dialog.

GPS Monitoring
After the button is clicked GPS Monitoring will be displayed. Any string
streamed by GPS receiver will be displayed in the monitoring window. In addi-
tion to monitoring GPS output, this window allows to send NMEA command to
GPS receivers (if supported by connected GPS model).
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GPS Port Setup

GPS'Warning Mask

GPS Input Enabled -
MNMEA Data GGAJGEA - Warming Enabled -
Serial Part COME: - Quality DGPS -
Baud Rate 8600 - FDOF 4.0
Farity Ma hd Satellites |5 bl
Diata Bits g - If any of abowve not metthen GRS

: circle indicator will blink. in red
Stop Bits 1 -

X

Cancel ‘

Figure 3.5: GPS Port Setup dialog

Map Options
The Map Display Options dialog (Figure 3.6) allows you to specify size and
colour of the cursor showing current GPS antenna position, as well as a size of
dot or swath bar representing recorded position. The size of Array Swath can be
selected as 100% and on the map it will represent full width of the array scaled

Map Display Options R|
hap Presiew
Cursaor Size- Paosition Size or Array Swath
..... ﬁ‘ﬁ'ﬁ‘ﬁ
s 2 Fm — 100% =1
TR DR R D S
2 4+ 2 B — 100% ﬁﬁﬁﬁ
SN0 i 8 (" UserDefined ;ﬁﬁ t
Swath Width B i e
a6 + 4C - [
ig_gg meters f—'_____;—'ﬁ—'
5 C 4+ L @ | e ]
8 [Pgan —_ ’_Pﬂ;,/—f"‘.df-ﬂ"‘_f—f’”'
i C EC & | Pen — /f;w:;
Cursor Colar Position/Array Swath Color Cancel oK N

Figure 3.6: Map Display Options dialog
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to displayed map. If other size is required (for example smaller width if overlap-
ping of the array foot print is needed) then the User Defined option can be used
to specify size of the Array Swath in meters.

Profiles Options
The Setup Display Options dialog (Figure 3.7) allows you to unable/dispable
profile display for each channel, to specify colour and thickness of profile line
for each channel, and to select amplitude to be displayed in linear or com-
pressed mode.

Setup Display Options R‘
Yisible  Color (click to change) Thickness
Channel 1 v 2 pixels -

Channel 2

3 pixels -

|

a3 |
Channel 3 v | 4 pixels hd
v | 2 pixels hd

Channel 4/T

Display Amplitude |Linear ﬂ

Compressed Amplitude affects only real time

profile display. numericwalues and readings Cancel
saved in data file are always in linear scale.

Figure 3.7:  Setup Display Options dialog

Exit
Selecting this option will terminate the program execution.
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Survey Setup

The Survey Setup dialog, presented below in Figure 4.1, contains several parameters
which affect two important procedures: instrument settings (instrument mode, frequency
of data collection, etc.) and survey geometry layout (survey line names, line spacing, start
station, station increment, etc.).

Survey Setup @

EM6IMK2 Mode  |[Auto v |
Readings/second IW
Survey Line |1—
Line Increment |100—
Line Sequence IW‘
Direction m
Start Station IW
Station Increment IW

Null Walues: Apply |LastSurvey ~

Cancel |

Figure 4.1:  Survey Setup dialog

To select any option click on the corresponding drop-down list box or text box, or use
TAB key to scroll to the option and then use mouse or the Down and Up keys in drop-
down box (parameters that have only a few possible options), or keyboard for text box
entry.

Description of the Survey Setup dialog options and parameters.

EM61-MK2 Mode
The Auto mode is the only available in this version of the program. Wheel and
Manual modes are described in case they will be supported in future versions of
the program.
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(For surveys with GPS positioning Auto mode is preferred, Manual mode can
be supported however it is not a good choice for highly dynamic EM61-MK2
output unless specific field conditions require this procedure).

This option allows you to select the instrument mode used. Set the EM61-MK2
mode of operation by selecting an item from the drop-down list box labeled
EM61-MK2 Mode.

Three modes of operation are described below.

Auto Mode
Readings will be triggered automatically at a specified frequency (see
option Readings/second).
Please note that when Auto mode is selected parameter Wheel Inc. is
not available, see Figure 4.1

Wheel Mode
Readings will be triggered automatically by a counter attached to the
wheel. Wheel increment is approximately 20 cm (or 0.64 foot) for the
EM61-MK?2 equipped with 1 x 0.5 m or 1 x 1 m antennas. The Hand
Held EM61-MK2 has two wheel increments 0.1 and 0.2 m. Check the
wheel increment setting on the antenna assembly.
Please note that when Wheel mode is selected option Reading/s is not
available.
When this mode is used with array of instruments, an instrument that
is connected to the wheel counter must be indicated in System Setup
menu (Trigger EM). When the selected instrument is triggered by the
wheel the remaining EM61-MK2s will be scanned automatically, fol-
lowing the triggered instrument.

Manual Mode
Readings will be taken only while the manual trigger (switch on the
logger/computer cable) is pressed. This mode may be used only in very
specific applications since the highly dynamic EM61-MK2 response
requires finely spaced data points.
Please note that when Manual mode is selected options Wheel Inc. and
Reading/s are not available. In this mode any value can be entered for
the station increment (Station Incr) parameter.
When this mode is used with array of instruments, an instrument that
is connected to the wheel counter must be indicated in System Setup
menu (Trigger EM). When the selected instrument is triggered by the
external trigger (switch mounted on the instrument cable) the remain-
ing EM61-MK2s will be scanned automatically, following the triggered
instrument.
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Readings/seconds
When this option is available (only in Auto mode) activate text box by clicking
with a mouse or using TAB key and then enter desired value.
This parameter describes number of readings per second that will be taken. Any
number larger than zero can be entered, however the EM61-MK2 maximum
frequency of data output is about 16 readings per second.
This parameter describes update rate for each instrument, therefore in case of
five instrument array and Readings/s=10 the program will record effectively 50
readings/second.
At high frequencies (above 15 readings per second) obtained frequency may dif-
fer from the specified rate, however speed of data collection will be consistent
for a given field computer. The real speed of data collection (in Auto mode)
depends on the field computer used and number of instruments in system array.
To obtain maximum frequency of data acquisition enter any number larger than
25. In this case the ML61MK2xpn will not check time in computer clock and
data will be collected at a maximum speed for a given computer.
This parameter is available only when the Auto Mode was selected.

Survey Line (survey line name)
Activate text box for this option by clicking with a mouse or using TAB key and
then enter desired value.
This is a user’s tag number/name for the profile line. The length of the name can
not exceed 8 characters. The line name is usually used as a coordinate perpen-
dicular to the survey lines direction. For example, when survey lines are laid out
along W-E direction stations describe W-E coordinate, while Line names may
describe S-N (vertical on a map) coordinate.
If survey is conducted along grid (no GPS positioning) use negative numbers to
indicate South and West direction. Letters associated with direction (S, N, W, E)
can be used, however they must follow numbers and they will be ignored during
creating XYZ file in the Multi6 IMK2 program (i.e. Line -20S, will be assigned
to coordinate -20, South or West depending on the survey layout, while Line 20S
will indicate coordinate 20, North or East depending on the survey layout). Let-
ters used in Survey Line name have only informative meaning, they can be used
also for naming the same lines, either portions of the same line or if a survey
line is repeated (computer program will assign the same coordinate for lines 10,
10A, and so on).
In case the survey is positioned with GPS system, the Survey Line (and all fol-
lowing parameters described below) can be ignored. The Survey Line, however,
can have informative meaning, it can be used to divide or to distinguish certain
portions of the survey, without creating new file for each set of data.
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Line Increment (separation between survey lines)
Activate text box for this option by clicking with a mouse or using TAB key and
then enter desired value.
This parameter specifies the distance by which survey lines will be separated.
When array of the instruments is used this parameter must be used for entire
array. See also parameter Main EM61 in the System Setup dialog.
This setting will be used to determine number (name) of the next survey line. In
case of New Line command the survey line name can be overwritten, however if
you use Quick Line button then Line Increment specified here will be used by
the program to determine next Survey Line name.

Sequence
When this option is highlighted and drop-down box is expanded use mouse or
use Down or Up cursor key to toggle between two available settings: Alternate
and One Way (Figure 4.2).

EM61MK2 Mode  |Aute  +|
Readings/second IW
Survey Line |1—
Line Increment I‘IOO—
Line Sequence Im

Alternate

Direction

Start Station

Station Increment  |1.000
Null Walues: Apply |LastSurvey ~

Cancel | OK

Figure 4.2: Line Sequence selection

Alternate is used when neighboring lines are surveyed in the opposite direction,
which is the most common procedure during field surveys.
One Way is used when each survey line is traversed in the same direction.

30

ML61MK2xpn User’'s Manual



The choice of this parameter will affect the default start station, a signature of
the station increment, and line direction when parameters for the next survey
lines is determined.

If Quick Line command (described later in will be used during the survey then
this parameter will be used in determining the Start Station, signature of Station
Increment and Direction of the next survey line.

This parameter can be ignored if survey is positioned with GPS system.

Direction
When this option is highlighted and drop-down box is expanded use mouse or
use Down or Up cursor key to toggle between four available settings: East, West,
South, and North (Figure 4.3).

EM6IMK2 Mode  |Auto |
Readings/second W
Survey Line |1—
Line Increment |1CIO—
Line Sequence W
Direction m

YWest
South

Start Station

Station Increment

East
Null Values: Apply |LastSurvey ~
Cancel | OK

Figure 4.3: Line Direction selection

This parameter indicates the heading of the survey line. It can be ignored if
survey is positioned with GPS system.

When survey is conducted along a grid, the Direction has only informative
meaning. During generating XYZ file, only three parameters: Survey Line
Name, Start Station and Station Increment, will be used to determine geometry
of the survey layout.
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Start Station (start station of a survey line)
Activate text box for this option by clicking with a mouse or using TAB key and
then enter desired value.
This parameter specifies the starting station number for the selected survey line.
This value is used in conjunction with Station Increment to calculate the current
station number for display purposes.

If GPS positioning is used, this parameter has only informative meaning. The
most convenient is to set Start Station to 0, then (if Auto mode is used and Sta-
tion Increment is positive) the current station will indicate number of stations
(readings for set of the instruments) taken since the start of the data file.

Station Increment
Activate text box for this option by clicking with a mouse or using TAB key and
then enter desired value.
If Wheel mode was selected then this parameter will be labeled Wheel Incre-
ment.
This parameter specifies the station increment for the selected survey line. This
value is used in conjunction with Start Station to calculate the current station
number for display purposes.

If GPS positioning is used the most convenient is to set Station Increment to
Positive. The station displayed during data recording will indicate number of
stations (readings for set of the instruments) taken since the start of the data
file.

Null Values
When this option is highlighted and drop-down box is expanded use mouse or
use Down or Up cursor key to toggle between two available settings: None and
Last Survey (Figure 4.4).
This parameter indicates whether Nulling offsets (see Nulling in Monitoring
section) are to be applied same as in the Last Survey (or file) or they are reset
to zero. In the latter case select None.
If Nulling operation is to be performed later in this logging session then this
parameter is not important, new Nulling factors will overwrite former values.

After all the parameters in the Survey Setup dialog are updated tap the button OK or
press ENTER key to accept the displayed settings. The program will return to the Main
Screen. Updated settings will be written to the initial file and they will be given as default
parameters in the subsequent Survey Setup dialog.
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Survey Setup g]

EM6IMK2 Mode  |[Auto |
Readings/second IW
Survey Line |1—
Line Increment |100—
Line Sequence lm
Direction m
Start Station IW
Station Increment W

Null Walues: Apply |LastSurvey ~
N
Last Survey
Cancel | | UK

Figure 4.4:  Null Values selection

To return to original settings (state before this dialog was selected) tap Cancel (X) but-
ton or press Esc key. All parameters will be reset to initial settings and the program will
return to the Main Screen.
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System Setup

The System Setup dialog, presented below in Figure 5.1, contains several parameters
which describe the instrument array (EM61-MK2 type, Baud Rate, Leading and Trig-
gered instrument), logger settings (Pause Key, Speed and Display units, Audio function),
and assignment of serial ports). Number of instruments in the array and sensor size are
displayed as an information, these parameters can be specified in Array Geometry Setup
dialog (discussed in the next chapter).

System Setup g‘

MNumber of Sensars: 5 Sensor#1 Fort |COMI b

Sensor Size: 1x0Em Sansord? Port |COM2 -

EMBT-MEZ Type |Standard Sensor#3 Port |COM3 -

Lef Lo

Etd B1-hKZ Baud Rate |EIEDD Sensor#4 Port  |CORk4 b

Sensor#5 Fort  |COkE h

el

Leading EMET-MKZ  |Sensor#2 ~| Sensor#6 Pot [COME v
Trigger EMB1-MK2 |Sensor #2 | Sensor#7 Pont [COMI w
Fause Key |any keny ﬂ Sensor#8 Port  |CORMI b
Speed Units |meter5,fs ﬂ Sensor#9 Fort  |COM1 b
Digplay Units meters | GPS Port COME  ~
Current/Battery Display |Elattery ﬂ

Audio
(" Yes @ Mo Cancel

Figure 5.1: System Setup dialog for array of five EM61-MK?2 units

To select any option click on the corresponding drop-down list box or radio button, or
use TAB key to scroll to the option and then use mouse or the Down and Up keys in
drop-down box or radio buttons section.
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EM61-MK2 Type

Description of the System Setup dialog options and parameters.

When this option is highlighted and drop-down box is expanded (Figure 5.2)
use mouse or use Down or Up cursor key to toggle between six available EM61-
MK?2 types: Standard, High Power, Standard N.C.C., High Power N.C.C.,
Standard A.C.C, and High Power A.C.C..

System Setup

Number of Sensars:
Sensor Size:
EmMBET-MEZ Type

Er B1-hEZ Baud Rate

Leading EMB1-MEZ

Trigger EMB1-MMEZ

Fause Key

Speed Units

Dizplay Units

Current/Battery Display
Audio

5
Tx05m

Standard

El

Standard

High Power
Standard MN.CC
éHiq h Pory &

wel 4.

High Power AC.C.

Standard ACC.

Sensor#2

|any =

|metersfs

|meter5

|E|aﬂery

( Yes @ Mo

[
H
=
=l
=

Sensor #1
Sensor #2
Sensor#3
Sensor #4
Sensor #5
Sensor #b
Sensar #7
Sensor #§
Sensor #9

GPS Port

Faort
Fort
Fort
Fort
Fort
Fort
Fort
Fort

Fort

Cancel

COm1 hd
COM2 hd
COM3 hd
COm4 hd
COmb -
COMB hd
COmr st
COM1 v
COM1 hd

el

COME i

X

Figure 5.2:  Selecting the EM61-MK2 Type

Standard and High Power items correspond to standard EM61-MK2 setups
where each console is connected to a sensor that consists of Transmitter and
receiver coils. The transmitter current is measured and applied during current
normalization procedure to each unit individually.
Type N.C.C. (No Current Correction) is provided for setups with only one trans-
mitter and several receivers. When N.C.C. type is selected then the program
does not use transmitter current normalization to reduce EM61-MK2 readings
to the same current level. Type N.C.C. can be also chosen when transmitter cur-
rent normalization is not desired for any reason.
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Type A.C.C. (Automatic Current Correction) is provided for setups when one
of the instruments is connected to the transmitter and remaining units have only
receivers. When A.C.C. type is selected then the program automatically detects
the units that has the transmitter connected and applies the current measured
by this unit to reduce EM61-MK2 readings to the same current level.

EM61-MK?2 Baud Rate
When this option is highlighted and drop-down box is expanded use mouse or
use Down or Up cursor key to toggle between available Baud Rates.
Majority of EM61-MK2 units have serial output at Baud Rate 9600. However
there are few units that use Baud Rate 38,400 kb/s during serial connection.

Leading EM
This option applies only when a survey is positioned using a laid out grid (see
Figure 5.3).
When this option is highlighted and drop-down box is expanded use mouse or
use Down or Up cursor key to toggle between available EM61-MK2 numbers.
Number of options depends on and does not exceed number of EM61-MK2s in
the array selected in Array Geometry Setup dialog.

.
>

Loy

e Y B
1191

direction of movement

WUBUDADW JO UOIaER

p

Line 0
Line 3
Line 4
Line 5
Line 6

Lhinest
LLined
L CHRPR

Figure 5.3:  Example of survey lines layout for array of four EM61-
MK?2s organized in one row
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The Leading EM indicates the sensor that follows the Survey Line name en-
tered in Survey Setup menu, or New Line name during data collection. Sur-

vey lines coordinates for the remaining instruments will be calculated by the
Multi6 1MK?2 during data processing. The survey line coordinate for particular
sensor is determined based on the Sensor Size, array geometry parameters, di-
rection of survey (positive or negative station Increment) and Line Name which
is related to the Leading EM61-MK2 (instrument number). An example of the
array setup and corresponding survey lines is given in Figure 5.3.

In the example in Figure 5.3 the Leading EM is 2. Its survey lines are marked by
finely spaced dotted line. When the array is heading North (positive Station In-
crement) and Survey Line name was specified 0, the Multi6IMK2 assumes that
the EM61-MK2 #1 will follow coordinate -1, and instruments located to the
right of the Leading EM will follow survey lines 1 and 2. If the array will head
toward South (negative Station Increment) and the Survey Line selected is 5,
the program will assume coordinate 6 for the EM61-MK2 #1, and correspond-
ingly 4 and 3 for EM61-MK?2 #3 and #4.

If any Survey Line name is entered wrong during the field work, it can be cor-
rected easily during data processing. One Leading EM61-MK2 (number of the
instrument in an array) must be select for the entire data file.

Trigger EM61-MK?2 (instrument that is triggered)
This option applies only for surveys conducted in EM61-MK2 Wheel and
Manual modes. It is ignored by the program if Auto mode was selected in the
Survey Setup menu.
When this option is highlighted and drop-down box is expanded use mouse or
use Down or Up cursor key to toggle between available EM61-MK2 numbers.
Number of options depends on and does not exceed number of EM61-MK2s in
the array selected in Array Geometry Setup dialog.
The Trigger EM indicates the sensor that is triggered either by the wheel
counter or by External (manual) switch. After indicated instrument is trig-
gered the remaining instruments are automatically scanned and recorded by
the ML61MKR2. In case the survey is carried out in Wheel mode, the Triggered
EM61-MK?2 will be located on the either side of the array (the first or last in-
strument). During surveys conducted in Manual mode, any EM61-MK2 can be
chosen as the instrument with the external switch can be chosen.
In case a wrong instrument is be selected (the instrument that has no connection
to the wheel counter or external switch) no readings will be recorded.

Pause Key
When this option is highlighted and drop-down box is expanded use mouse or
use Down or Up cursor key to toggle between available options (Figure 5.4).
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System Setup

Number of Sensars: 5 Sensor#1 Port  |COR1 -

Sensar Size: 1x05m Sonsor &2 Fort  |COMZ  w

EME1-MKZ Type High Power N.C.C v | Sensor#3 Port [COM3 w

EM 61-MK2 Baud Rate  |9500 | Sensor#4 Port [COMA w

Sensor#b Port |CORE -

Leading EMB1-MK2 |Sensor #2 | Sensor#B Port  |COME
Trigger EMB1-MK2 |Sensor #2 | Sensor#7 Port  |[COM1 v
Fause Key |any by ﬂ Sensor#8 Port  |COMI -
Speed Units Ay Sensor#9 Port [COMI
Dizplay Units GPS Port COMB -
Current/Battery Display  |Batterny ﬂ

Audia

3 BHNRRR AN

(" ‘res e Mo Cancel

Figure 5.4: Selecting Pause Key in the System Setup dialog

Four selections are available: Any key, Enter, Space bar, and P key. This feature
is used to pause data recording during logging session. Default setting Any key
can be changed to a single key for field conditions where a logger key can be ac-
cidentally pushed causing unwanted stop of data logging.

Speed Units
When this option is highlighted and drop-down box is expanded use mouse or
use Down or Up cursor key to toggle between available options (Figure 5.5).
Four selections are available: meters/s , feet/s, km/h, and mph. These units will
be used to calculate the system speed based on the current and former GPS
antenna position. Speed is displayed graphically as a speed bar and in numeric
form while logging data during GPS based surveys.
This parameter can be changed later using Menu options during data logging.
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System Setup

Mumber of Sensors: 5 Sensor#&l Port |[COMI -

Sensor Size: 1x05m Sonsord? Por |COM? -

EMEB1-MK2 Type High Power N.C.C v | Sensor#3 Pot  |COM3  w

Erd B1-MEZ Baud Rate |96EID Sensor#&d Port  [COMY -

[

Sensor&h Port |[COME -

Leading EMB1-MK2  |Sensor#2 | Sensor#6 Pot  |COME  w
Trigger EMB1-MK2 |Sensor #2 | Sensor#7 Port  |COM1  w
Fause Key |any ke ﬂ Sensor#8 FPot |[COM1 -
Speed Units |meters,’s L] Sensor#d Pot |COMI -

rmeters/s

GFS Pant COmME -

GHRARRNAN

Dizsplay Units
Current/Battery Display
Audio

(" Yes m Mo Cancel [8]:8

Figure 5.5: Selecting Speed Units in the System Setup dialog

Display Units
When this option is highlighted and drop-down box is expanded use mouse or
use Down or Up cursor key to toggle between three available options: Meters,
Feet, and US Survey Feet. These units will be used to calculate positions for sen-
sors in program Multi61MK2.
In case wrong selection was entered, units or other parameters can be corrected
later in the program Multi61MK2.
These units are not used in the geometry of the system description. Array Ge-
ometry Units can be entered in Array Geometry Setup dialog.

Audio
The program will provide short beep every time reading is taken if the radio
button labeled Yes is marked. This feature may not work uniformly at the instru-
ment high update rates.
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Current/Battery Display
When this option is highlighted and drop-down box is expanded use mouse or
use Down or Up cursor key to toggle between available options (Figure 5.6).

System Setup R‘

MNurmber of Sensors: 5 Sensor#1 Port |CORI -

Sensar Size: 1x05m Sensor#? Por ICOM?  w

EMET1-MK2 Type High Power N.C.C v | Sensor#3 Port  [COM3

Erd B1-hKZ Baud Rate |96EID

L]

Sensor#4 Fort  |COk4 b

Sensor#6 Port |COMB A

el

Leading EMET-MK2  |Sensor#2 | Sensor#6 Port [COME v
Trigger EMB1-MK2 |Sensar #2 | Sensor#7 Port  [COM1
Pause Key |any by ﬂ Sensor#8 Port |COMI -
Speed Units |meters,fs ﬂ Sensor#Y Fort  |COMI b
Display Units meters ~| GPS Port COME  ~
Current/Battery Display |Eiattery ﬂ

T Curtent
Battery

Audio

Ry

Cancel Ok

Figure 5.6:  Selecting TX Current or Battery display

Two selections are available: TX Current and Battery. The program will dis-
play the Battery voltage (in Volts) or transmitter current (in Ampers) for each
EMG61-MK?2 unit during logging session depending on the selection.

Sensor #1 to #9 and GPS Ports
Navigate with mouse or TAB key to each Sensor Port and when the option is
highlighted and drop-down box is expanded use mouse or use Down or Up cur-
sor key to toggle between available settings. The program supports ports from
COM1 to COM1S8 for each sensor and for GPS receiver (see Figure 5.7).
Select proper serial port for each instrument and GPS receiver. Serial ports for
all nine EM61-MK?2 are listed however only ports corresponding to number of
instruments in the array (Number of Sensors) have to be specified. Remaining
ports are not checked by the program for assignment conflict.
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System Setup

Mumber of Sensors: & Sensor#1 Port  |COMI -
Sensor Size: 1x05m Sonsord? Por |COM? -
EMEB1-MK2 Type High Power N.C.C v | Sensor#3 Pot  |COM3  w
EM B1-MK2 Baud Rate 3500 | Sensor#d Pot  |COM4  w
COM1 ~
Sensor#5 Port COM?2
Leading EMEI-MKZ  [Sensor#2 ~| Sensor #6 Port %@
Trigger EMET-MEZ |Sen50r#2 ﬂ Sensor #7 Port ggmg
Fause Ke amy ke - Sensor#f Port  |COMY?
Y | e J COMB
Speed Units |meters,’s ﬂ Sensor#9 Port  [COMY
COM10
Dizsplay Units |meters ﬂ GPS Pont COMI
COM12
Current/Battery Display |Elattery ﬂ CORMI13
Audio 0k
C Yes @ No Cancel ab
7 COMIE ™

Figure 5.6: Selecting Serial Port in the System Setup dialog

These settings describe how each EM61-MK2 in the array is connected to the
field computer. The program supports Serial Ports 1 to 18. Any serial port can
be assigned to any instrument number, however care should be taken that each
EM61-MK?2 instrument is connected to the proper (indicated here) serial port.

After all the parameters in the Survey Setup dialog are updated click on the button OK
or O key (or ENTER if button OK is highlighted) to accept the displayed settings. The
program will return to the Main Screen. Updated settings will be written to the initial
file and they will be given as default parameters in the subsequent Survey Setup dialog.

To return to original settings (state before this dialog was selected) click Cancel button
or press C key. All parameters will be reset to initial settings and the program will return
to the Main Screen.
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Array Geometry Setup

The Array Geometry Setup dialog, presented below in Figure 6.1, contains parameters which de-
scribe the instrument array: number of sensors in array, size of antennas, number of rows, offsets
for sensors, and location of GPS antenna. The dialog contains a graphic window labeled Array
Description which illustrates meaning of parameters used to specify geometry of an array. This
graphic window is used only as a reference, it does not reflect actual array layout.

Array Geometry Setup g‘

Mo of Sensors 13 Sensors v SensorSize |1x0&6m -

Mumber of Fows and Row #2 Offsets

o 1 FRaow Fiow# 2 Offset .55
i 2 Rows Fiow #2 % Offset 0.50
Fow #1 Fow #2
Mo ofSensors |3 Sensors Mo of Sensars | 0
Separations 0o Separations 0.0
GPS Antenna Location
GPS X Offset  |0.60 GPSY Offset  |0.00
Array Description Arrany Units
A Gpsx ; - ® meters
2 i
- | M- 25 (" centimeters
[* "l G_. . = S (" feat
i wi Fel e .
> % & (" inches
Z
< il 2|3
0, 1| 2

separation Cancel

Figure 6.1: Array Geometry Setup dialog for array of three EM61-MK2

The current layout of an array is displayed in graphic diagram located in Main Screen. As soon
as the button OK in Array Geometry Setup dialog is clicked (or executed by keyboard) the dialog
is closed, the program calculates layout of the array using new parameters and displays its layout
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in Main Screen window. This visual approach helps to notice immediately a case when wrong
parameters were entered. The array layout that corresponds to Array Geometry Setup dialog
parameters shown in Figure 6.1 is presented on diagram in Main Screen in Figure 6.2 below.

44 ML61MK2xpn

CURRENT PROGRAM SETTINGS

Map Options

Profiles Options

Exit

Logging |
SURVEY PARAMETERS SYSTEM SETUP
Survey Setup ‘
Survey Mode: AUTO Number of Sensors: 3
Readings/second: 10.00 EMB1-MK2 Type: High Power System Setup ‘
Survey Line: 1 Sensor Size: 1x05m 7 = . ‘
Line Increment: 1.00 Pause Key: any key G e
Start Station: 0.000 GPS Input: Enabled GPS Port Setup ‘
Station Increment:  1.000 GPS Data: GGA/GSA
GPS Monitoring ‘
Array Geometry ‘

O

W1.27

Geormar Software Inc.

Figure 6.2:  Main Screen with array layout corresponding to parameters specified in
Figure 6.1

Two other examples of Array Geometry Setup dialog and corresponding Main Screen diagram
are placed at the end of this chapter.

6.1 Short Description of Array Geometry

Array The reference point 0, 0 of the array is located at the center of the left edge of
Row 1 (see Figure 6.3). Instruments are numbered from the left of the first row while
facing the direction of the array movement. This procedure of naming (numbering) is
very important since positioning of sensors calculated from one GPS antenna bases on
this assumption. For surveys carried out along grid (without GPS receiver) this method
of numbering particular EM61-MK?2s will be used in specifying the position of the survey
line for each sensor.
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Figure 6.3:  Array Geometry description

The main result of the described method of numbering EM61-MK2 instruments in the
array is that the system can not change its orientation. The instrument furthest to the left
(#1) must remain in this position (related to direction of moving) during collection of
data to one data file. This means that the EM61-MK2 array can not be pushed toward
the fence or building, and then towed away from an obstruction. If the survey is conduct-
ed along a grid, without GPS positioning, the above method can be omitted, however the
operator has to keep track of sensor locations for each survey line.

The ML61MK2xpn is designed to work with an array of up to nine EM61-MK2s systems
(however it will work with one unit as well). Instruments can be organized in one or

two rows (as shown in Figure 6.3). Since reference point 0,0 is always assigned to Row 1
(which always exists) presence of Row 2 is optional. Row 2 is usually placed in front of
Row 1 (in relation to the direction of movement), if for any reason Row 2 must follow
Row 1 then please use negative Row 2 offset in Y direction.

All EM61-MK?2 sensors used in array must be of the same size. The following sensor
size can be selected in the program: 1.0 x 0.5 m, 0.5 x 1.0m, 1x1m, 0.5 x 0.5 m. and
Hand Held. Attention should be paid when choosing antenna size 1.0 x 0.5 m. These
sensor can be used in two configurations 1.0 x 0.5 and 0.5 x 1.0 m as shown in Figure
6.4. The first dimension represents the side of the antenna oriented along the array axis,
perpendicular to the movement direction. If Hand Held sensor is used then layout of
the array is specified only by sensor separation (distance between centres of neighbor-
ing coils), and GPS antenna location which is measured from the center of the left most
sensor located in Row 1.
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Figure 6.4: Difference in 1 x 0.5 m and 0.5 x 1 m sensor size

GPS antenna can be placed anywhere, however to achieve higher accuracy for the calcu-
lated positions of each coil the GPS antenna must be placed as close to the center of the
system as possible, and preferably in the center of the EM61-MK2 sensor. For example,
if three instruments are used the optimal location of the GPS antenna would be in the
center of the second instrument (assuming 1 x 1 m coils and Separation between coils

0, the GPS Antenna distance is 1.5 m). In the case of a two instrument array the GPS
antenna can be placed in the center of the system, however locating the GPS antenna

in the center of one of the coils is much easier and it is still close to the center of the
system.

Location of GPS antenna is described by two parameters, offsets in X and Y directions
(while facing direction of the movement) from the reference point 0,0 (see Figure 6.3).

In the case wrong value was entered in the field, GPS Antenna offset as well as any other
Array Geometry Setup parameter can be corrected later during data processing in the
program Multi61MK2.

In summary the EM61-MK?2 array geometry is described by following parameters:
number of EM61-MK?2 units
number of rows in the array
sensor size
offset of Row 2 in both directions (Row2X and Row2Y)
separation between sensors in Row 1
separation between sensors in Row 2
offset of GPS antenna in both directions (GPSX and GPSY)
array measurement units (m, cm, feet, or inches).
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6.2 Array Geometry Setup Options and Parameters

To select any option click on the corresponding drop-down list box, radio button, or text
box, or use TAB key to scroll to the option and then use mouse or the Down and Up keys
in drop-down box (parameters that have only a few possible options), radio buttons sec-
tion, or keyboard for text box entry.

No of Sensors (number of EM61-MK?2 sensors in array)
Select number of EM61-MK2 instruments used in the array. The ML61MK2xpn
is designed to work with one to nine EM61-MK2 systems. However available se-
lections are: None, 1,2, 3,4, 5, 6,7, 8 and 9 (see Figure 6.5). Option None may
be available in future versions of the program, in this version it will be automati-

cally replaced by 1.
A corresponding number of serial ports must be specified in System Setup
dialog.
Array Geometry Setup B|
Mo of Sensaors ]3 Sensors v SensorSize  [1x05m =
MNumber of Rows Tgr;isur Ets
® 1 Row ? Sensors Fow # 2 Offset 0.55
 2Rows |4 Sensors |Row #2 % Offzet ~ |0.50
5 Sensors
Row #1 B Sensors R #2
Mo of Sensars ; ggzii:g Mo of Sensors |0
Separations 2 Eishte Separations 0.00
GPS Antenna Location
GPS ¥ Offset (050 GPS Y Offset  |0.00
Array Description Array Units
b opsx - (& meters
L ; . E )
— - =5 (" centimeters
i 1 @—. = = gc ( feet
h " B 27T .
> ] & " inches
z
- il g
00 2

separation Cancel

Figure 6.5:  Selecting Number of Sensors
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Sensor Size

The Sensor Size (antenna size) drop-down list box allows you to select the size
of the EM61-MK2 sensor. The available options are: 1.0 x 0.5 m, 0.5 x 1.0 m,
1.0 x 1.0m, 0.5 x 0.5 m, (Hand Held sensor is automatically detected by EM61-
MK?2 and recorded in the ML61IMK2xpn file).

If the standard antennas are used (1 x 0.5 m, 1 x 1 m, or 05 x 0.5 m) the size of

the sensor must be specified before monitoring the instrument output.

If antenna 1.0 x 0.5 m is selected, Sensor Size 1.0 x 0.5 or 0.5 x 1.0 m, the first

dimension represents the side of the antenna oriented along the array axis (see
section 6.1 and Figure 6.4).

Number of Rows and Row#2 Offsets

This section specifies number of rows in an array and if two rows option is se-
lected it allows you to set offsets (in relation to reference point 0,0) for sensors
in the second row. Edit boxes labeled Row#2 X Offset and Row#2 X Offset are
disabled fir one row array and as soon as radio button labeled 2 Rows is clicked
(selected) these edit boxes are enabled by the program (compare Figures 6.5

and 6.6). At the same time edit box labeled Separations in Row#2 (section
below) is enabled as well.

Array Geometry Setup E|
Mo of Sensars 13 Sensors Sensor3ize [1x05m -
Mumber of Rows and Row #2 Offsets
(1 Row Fuow # 2% Offset 055
Raow#23<Offset  [050 T
Fuow #1 Row #2
Mo of Sensors |2 Sensors » Moof Sensars |1
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GPS Antenna Location
GPS X Offset  |0.50 GPS Y Offset  0.00
Array Description Arrany Units
b e x - (@ meters
' i g i
o i - 25 (" centimeters
" " G—. > = g (" feet
h w 8 zZ° X
= ] & (" inches
z
o 11 i
00 g
separation Cancel

Figure 6.6:  Array Geometry dialog for two rows array
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If the two row array was selected specify values for Row#2 X and Row #2 Y
offsets. Offsets are measured from the array reference point 0,0 in units selected
in Array Units (described below), refer to Figure 6.3 in this chapter.

Row #1
This frame box contains two parameters: Number of Sensors and Separations.
Number of options (visible when No of Sensors drop-down list box is expanded)
is limited to number of sensors selected for the entire array. Obviously if one
row was selected then number of sensors in Row #1 is equal to total number of
sensors in the array. When two row array was selected then number of sensors
selected for Row #1 specifies number of sensors (remaining sensors) in Row
#2. In case of two row array program forces that at least one sensor is located in
Row #2.
Separation (separation between sensors in Row #1, see Figure 6.3) can be
entered in units selected in Array Units section. This parameter is taken to ac-
count during calculation positions of sensors for surveys conducted with GPS
positioning, as well as for surveys carried out along grid.
The program assumes that Separation between all sensors in Row #1 is the
same.

Row #2
This frame box contains two parameters: Number of Sensors and Separations.
Number of Sensors edit box is disabled for entry. It has only informative mean-
ing and it is updated according to number of sensors selected for Row #1.
Separation (separation between sensors in Row #2, see Figure 6.3) can be
entered in units selected in Array Units section. This parameter is taken to ac-
count during calculation positions of sensors for surveys conducted with GPS
positioning, as well as for surveys carried out along grid.
The program assumes that Separation between all sensors in Row #2 is the
same.

GPS Antenna Location
Location of GPS antenna is described by two parameters, GPS X and GPS Y.
These parameters are offsets in X and Y directions (while facing direction of
the movement) from the reference point 0,0 (see Figure 6.3).
GPS antenna can be placed anywhere, however to achieve higher accuracy for
the calculated positions of each coil the GPS antenna must be placed as close to
the center of the system as possible, and preferably in the center of the EM61-
MK?2 sensor. For example, if three instruments are used the optimal location
of the GPS antenna would be in the center of the second instrument (assuming
1 x 1 m coils and Separation between coils 0, the GPS Antenna distance is 1.5
m). In the case of a two instrument array the GPS antenna can be placed in the
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center of the system, however locating the GPS antenna in the center of one of
the coils is much easier and it is still close to the center of the system.

In the case wrong values were entered in the field, GPS Antenna offsets can be
corrected later during data processing in the program Multi61MK2.

Array Units
Four selections are available: Meters, Centimeters, Feet, and Inches. These
units will be used to calculate positions for sensors in program Multi6 IMK2. All
parameters that describe geometry of the system must be specified using units
selected at this option.
Since EM61-MK2 sensors are described in meters, it is more natural and easier
to use meters during description of an array geometry (sensors, GPS antenna
offsets, and Separation between coils).
In case wrong selection was entered, units or other parameters can be corrected
later in the program Multi61MK2.

After all the parameters in the Array Geometry Setup dialog are updated click on the
button OK or press O key (or ENTER if button OK is highlighted) to accept the dis-
played settings. The program will return to the Main Screen and diagram illustrating ar-
ray layout will be updated immediately. Updated settings will be written to the initial file
and they will be given as default parameters in the subsequent Array Geometry Setup
dialog.

To return to original settings (state before this dialog was selected) click Cancel button
or press C key. All parameters will be reset to initial settings and the program will return
to the Main Screen.

6.3 Examples of Array Geometry Setup Dialog

One example for one row array with three EM61-MK2s was given at the beginning of
this chapter, see Figures 6.1 and 6.2. Following two pages contain two examples of the
Array Geometry Setup dialog settings and corresponding array layouts shown in Main
Screen. The first example is given for three instrument array organized in two rows (Fig-
ures 6.7 and 6.8), while the second example shows two rows and five instruments array
(Figures 6.9 and 6.10).

In case of any wrong selection, units or any other parameter describing array geometry,
corrections and any adjustments can be performed later during data processing in the
program Multi6 1IMK2.
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Array Geometry Setup J
o of Sensors 3Sensors v SensorSize  |[1x05m =

MNumber of Fows and Row #2 Offsets

" 1Fow Pow# 2% Offset (055
@ 2 Fows Riow #2 X Offset 0.55
Fuow #1 R #2
Mo of Sengors |2 Sensors v Mo of Sensars |1
Separations 0.05 Separations 0.00

GPS Antenna Location
GPS = Offset  [1.08 GPS Y Offset  [0.55

Array Description

Array Lnits
GPS X % - ® meters
2 (" centimeters
Row2X =5
i i = 82 (" feet
. z 12 |5
> ] & (" inches
~
z
2 . L2z _
0, R ||t e i
separation Cancel

Figure 6.7:  Array Geometry dialog with parameters
for 2 rows, 3 sensors, and GPS antenna

44 MLB1MK2xpn

CURRENT PROGRAM SETTINGS Logging
SURVEY PARAMETERS

SYSTEM SETUP
Survey Setup
Survey Mode: AUTO Number of Sensors: 3 e
Readings/second: 10.00 EMG1-MK2 Type: High Power System Setup
Survey Line: 1 Sensor Size: 1x05m A 2 o
Line Increment: 1.00 Pause Key: any key Array Leometry
Start Station: 0.000 GPS Input: Enabled GPS Port Setup
Station Increment:  1.000 GPS Data: GGA/GSA
GP$S Monitoring
Array Geometry
Map Options
Q Profiles Options
Exit

v1.27

Geomar Software Inc.

Figure 6.8: Main Screen with array layout corresponding to parameters
specified in Figure 6.7
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Array Geometry Setup E
o of Sensors 5 Sensars v SensorSize  |[1x05m =

MNumber of Fows and Row #2 Offsets

" 1Fow Pow# 2% Offset (055
s 2 Rows Riow #2 X Offset 0.50
Fuow #1 R #2
Mo of Sengors |3 Sensore v Mo of Sensars |2
Separations 0.00 Separations 0.00

GPS Antenna Location

GPS = Offset  [1.50 GPS Y Offset  (0.00

Array Description Array Lnits
GPS X % - ® meters
]
Row 2% -~ =z (" centimeters
" il - = Bs (" feet
¥ & z 55
> ] & (" inches
~
ES
< | 2z _
separation Cancel

Figure 6.9: Array Geometry dialog with parameters
for 2 rows, 5 sensors, and GPS antenna

G MLe1MK2xpn

CURRENT PROGRAM SETTINGS Logaing
SURVEY PARAMETERS SYSTEM SETUP

Survey Setup
Survey Mode: AUTO Number of Sensors: 5 e
Readings/second: 10.00 EMG1-MK2 Type: High Power System Setup
Survey Line: 1 Sensor Size: 1x05m ———— |
Line Increment: 1.00 Pause Key: any key ) SRy
Start Station: 0.000 GPS Input: Enabled GPS Port Setup
Station Increment:  1.000 GPS Data: GGA/GSA

GP$S Monitoring
Array Geometry
Map Options

Profiles Options

Exit

O

W1.27

Geomar Software Inc.

Figure 6.10: Main Screen with array layout corresponding to parameters
specified in Figure 6.9
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GPS Port Setup & Monitoring

The GPS Port Setup dialog allows for enabling GPS input, selection of NMEA data string, set-
ting communication parameters for serial port associated with GPS input, GPS Warning Mask

parameters, as well as Maximum GPS Time Gap, and Minimum and Maximum for GPS Incre-
ment. GPS Monitoring window allows you monitoring the GPS output in terminal mode and to
send NMEA commands to GPS receivers.

7.1 GPS Port Setup Dialog

The GPS Port Setup dialog allows for enabling or disabling GPS input, choice of
NMEA data string, setting communication parameters for serial port associated with
GPS receiver input, specifying GPS Warning Mask parameters, and Position Interpola-
tion Limiting parameters (Figure 7.1).

GPS Port Setup E|

GPS YWarning Mask
GPS Input |Enabled | 3

NMEAData  |GGA/GSA v | waming  [Enabled |

SerialPot  |COME: | Qualty  [DGPs |

Baud Rate 9600 | FOOP a0

Farity |ND ﬂ Satellites m
|

Dita Bits E

If any of abowe not met then GPS

: circle indicator will blink in red
Stop Bits |1 ﬂ

Cancel |

Figure 7.1: GPS Port Setup dialog

To select any option click on the corresponding drop-down list box or use TAB key to
scroll to the option and then use mouse or the Down and Up keys to select option.
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GPS Input |Enabled >

NMEAData  |GGA/GSA  ~| Waming  [Enabled  ~
Serial Port GGA Cluality DGPS -
Baud Rate LLEk FDOF 40

LLD
Farity GLL Satelites |5 hd
Diata Bits Leica TFS If any of abowe not met then GPS
Pseudo GLL . i N
: circle indicator will blink in red
Stop Bits |1 ﬂ

Description of the GPS Port Setup dialog options and parameters.

GPS Input

This option allows you to Enable/Disable a serial port for GPS input. When
Disabled is chosen logging and monitoring screens will display message “GPS
disabled” in place of GPS parameters.

The GPS Input can be Enabled even if there is no GPS system connected to the
Allegro CX. In such case data file will contain proper sequence of EM61-MK2
readings without any GPS input.

NMEA Data

This option allows you to select NMEA message. The ML61MK2xpn can make
use of messages: GGA, GGA with associated GSA sentence, POS, GLL, LLK,
LLQ, GLL, and GGK. Therefore NMEA Data option has nine selections:
GGA/GSA, GGA, POS, GLL, LLK, LLQ, GLL, GGK, Leica TPS (includes
1100 and 1200 models), and Pseudo GLL (used in some marine positioning
systems), see Figure 7.2.

GPS Port Setup

J GPS Warning Mask

GGA/GSA

FPOS

Cancel | QK |

Figure 7.2:  Selecting NMEA message

Message GGA is supported by almost all GPS receivers. This string is used to
record GPS position, while associated message GSA is used to display parame-
ter PDOP which indicates quality of GPS signal. If a GPS receiver supports only
GGA string and option GGA/GSA is selected, GPS positions will be recorded
using GGA message and PDOP parameter will be displayed as N/A (not avail-
able). In such case user should monitor quality of GPS signal using GPS receiv-
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er panel display (if available) or can monitor number of available satellites. If
GGA option is selected a parameter HDOP will be displayed on the screen.
Messages GGK and POS which are supported by smaller number of manufac-
turers (however POS is available in all Ashtech receivers and GGK in some
Trimble systems) are somehow preferable since they contain all necessary in-
formation, including the PDOP, in one sentence. If your GPS receiver supports
POS, GGK and GGA messages, and PDOP parameter is required, select POS
or GGK which provide faster operation for the field computer.

Messages LLK and LLQ are used in some Leica GPS systems and provide posi-
tions in meters in local coordinate system. When LLK is selected a parameter
GDOP will be displayed on the screen. Message LLQ provides precision of
positioning in meters and this parameter will be provided on the logger screen.

COM Port

The number of serial port that is assigned to the GPS input. Available selections
are from COM1 to COM 12 (Figure 7.3). This parameter can be also selected in
the System Setup dialog. Communication parameters for the selected serial port
can be determined in options described below.

GPS Port Setup g|

GPS YWarning Mask
GPS Input Enabled | ?

NMEAData  |GGK | Warming  |Enabled  w
Serial Port |COME: | Qualty  |DGPS -

COM1:
Baud Rate COM2: DOF 4.0
COM3:
Farity COk4: Satellites |5 -
COME:
Data Bits COME: If arey of abowe not metthen GFS
Cak circle indicator will blink in red
Stop Bits
COMA:
COMI0:
COMTT: | | 0K |
COMIZ:

Figure 7.3:  Selecting GPS serial port

This port must be different than any of ports specified in the System Setup
dialog (for any selected EM61-MK2), otherwise a warning message will be dis-
played and ports will have to be reassigned. Therefore it may be easier to select
GPS port in System Setup dialog which lists all serial ports.
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Baud Rate
Specify Baud Rate for the output port, the entered value should match the Baud
Rate of the GPS system, default is 9600 (Figure 7.4).

GPS Port Setup

J GPS Warning Mask
b

| Warning  |Enabled
SerialPort  |COMB: | Quality  |DGPS v
= |

GPS Input |Enabled

NMEAData  |GGK

Baud Rate  |9600 DOP 40
4300
Farity SE00 Satellites |6 -
Diata Bits 38400 If any of abowe not metthen GRS
: 57600 circle indicatar will blink in red
Stop Bits 115200

Cancel I QK |

Figure 7.4:  Selecting Baud Rate

Parity
Select Parity for the output port, the entered parameter should much the Parity
set in the GPS serial port settings, default is N.

Data Bits
Specify Data Bits for the output port, the entered value should much settings in
the GPS system, default is 8.

Stop Bits
Specity Stop Bits for the output port, the entered value should much settings in
the GPS system, default is 1.

After all the parameters in the Survey Setup dialog are updated click on the button OK
or O key (or ENTER if button OK is highlighted) to accept the displayed settings. The
program will return to the Main Screen. Updated settings will be written to the initial
file and they will be given as default parameters in the subsequent GPS Port Setup dia-
log.

To return to original settings (state before this dialog was selected) click Cancel button
or press C key. All parameters will be reset to initial settings and the program will return
to the Main Screen.
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GPS Warning Mask Parameters

Warning
Clicking on the down arrow next to the text box opens a drop-down box show-
ing the available settings, or when the keyboard is used activate the text box by
navigating with Tab key and then by using Up or Down arrow keys select one of
the available items: Enabled and Disabled.
This option allows you to Enable/Disable a GPS Warning Mask that contains
three parameters: Quality Indicator (degree of differential corrections), Dilu-
tion Parameter (PDOP or other label depending on the selected NMEA mes-
sage), and number of available satellites (Figure 7.5).

GPS Port Setup

GPS Input Enabled ~| GRS Warming Mask

NMEAData  |GGK | Wiaming

Serial Port | COME: | Quality  [pgPs |
BaudRate 9600 | DOP an
Farity |ND ﬂ Satellites m
Diata Bits |8 ﬂ [f amy of abowe not metthen GRS
Stop Bits |1 ﬂ circle indicator will blink in red

Cancel ‘ (0]4 [ |

Figure 7.5:  GPS Warning Mask setup

When Enabled is chosen GPS two circle indicator will be alternating in green
and white if conditions for specified parameters setting will be met. When any of
the parameters is below set values then GPS indicators will alternate in red and
white colours. In case Warning parameter is disabled then GPS indicator will be
displayed in green and white colours regardless of GPS signal quality.

All GPS data is logged, GPS Warning Mask affects only display.
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Quality
This parameter describes Quality Indicator (degree of differential corrections).
Clicking on the down arrow next to the text box opens a drop-down box show-
ing the available settings, or when the keyboard is used activate the text box by
navigating with Tab key and then by using Up or Down arrow keys select one of
the available items: AGPS (Raw), DGPS, RTK3, RTK4, and RTKS.
If Quality Indicator received from GPS receiver will be worse than specified
then GPS indicator will alternate in red and white colours.

PDOP
This parameter can be labeled PDOP, HDOP, DOPG, DOP depending on the
selected NMEA message. It can be also named Quality m (accuracy in meters)
if LLQ was selected, or it is not available (labeled N/A) when messages GLL or
Leica TPS are used.
Activate text box by pointing and clicking mouse left button or by using TAB key
and then enter the chosen acceptable maximum value of Dilution parameter.
If PDOP (or other similar parameter) is larger than specified value then GPS
indicator will alternate in red and white colours.

Satellites
Clicking on the down arrow next to the text box opens a drop-down box show-
ing the available settings, or when the keyboard is used activate the text box by
navigating with Tab key and then by using Up or Down arrow keys select one of
the available items: 3 to 12.
If number of available satellites will be smaller than specified then GPS indica-
tor will alternate in red and white colours.

After all the parameters in the GPS Port Setup dialog are updated click on the button
OK or O key (or ENTER if button OK is highlighted) to accept the displayed settings.
The program will return to the Main Screen. Updated settings will be written to the
initial file and they will be given as default parameters in the subsequent GPS Port Setup
dialog.

To return to original settings (state before this dialog was selected) click Cancel button
or press C key. All parameters will be reset to initial settings and the program will return
to the Main Screen.

58 ML6TMK2xpn User’'s Manual



1.2 Monitoring GPS Receiver Output

After the Main Screen command button GPS Monitoring is clicked or executed by the
keyboard the program will display the GPS Monitoring window in terminal mode. In
this mode the screen is divided into three parts. The terminal window in the top por-
tion of the screen displays the GPS receiver output. The middle portion labeled NMEA
Command is used to display entered NMEA commands previously sent to the GPS
receiver, and at the bottom, command buttons with available options is displayed. The
ML61MK2xpn screen in terminal mode is shown in Figure 7.6.

1G] MLe1MK2xp

$GPGGA.014240.00,4336.59214,N,07936.64946,W,2,6,2,138.40,M.-35,M.6,119%5B
$GPGSA.AJ..26,22,18,21,,15,,09,,.03.3,01.6,02.840C
5GPGGA.014241.00,4336.59208,N,07936.64942,W,2,6,2,138.25,M,-35,M,7.119%51
5GPGSA.AD..26,22,18,21,,15,,09.,,03.3,01.6,02.8+0C
$GPGGA.014242.00,4336.59207,N,07936.64993,W,2,6,2,137.07,M.-35,M.4,119%5D
$GPGSA.AJ..26,22,18,21,,15,,09,,,03.3,01.6,02.840C
5GPGGA.014243.00,4336.59200,N,07936.64995,W,2,6,2,136.79,M,-35,M,5, 11954
5GPGSA.AD..26,22,18,21,,15,,09.,,03.3,01.6,02.8#0C
$GPGGA.014244.00,4336.59231,N,07936.64978,W,2,6,2,138.22,M.-35,M,5,119%52
$GPGSA.AJ..26,22,18,21,,15,,09,,,03.3,01.6,02.840C
5GPGGA.014245.00,4336.59227,N,07936.64975,W,.2,6,2,138.16,M,-35,M,6, 11951
5GPGSA.AD..26,22,18,21,,15,,09.,.03.3,01.6,02.8+0C
$GPGGA.014246.00,4336.59222,N,07936.64956,W,2,6,2,138.71,M.-35,M.4,119%59
§GPGSA.AS..26,22,18,21,,15,,09,,,03.3,01.6,02.840C [}s

Enter Command Text ‘$ PASHS,NME,SAT,AON

Pause Send ‘ Exit |

Figure 7.6:  Monitoring GPS output in terminal mode

As soon as the ML61MK2xpn GPS Monitoring window is displayed and the GPS re-
ceiver is streaming data, the contents of each message will appear in the top portion of
the display. The display is updated with the frequency the GPS receiver outputs data.
This allows you to recognize the GPS update rate and type of messages being sent by the
connected GPS.

Example in Figure 7.6 shows output of GPS receiver which sends three NMEA messages
GGA and GSA updated every second. In cases where the GPS data is not received by
the logger a message NO DATA and current time will appear in the top window of the
display, as shown in Figure 7.7.
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B MLB MK2Xp

NGO DATA
NO DATA
NO DATA
NO DATA

Enter Command Text ‘ﬁ PASHS.NME,SAT.AON

Pause Send ‘ Exit | %

Figure 7.7:  GPS Monitoring window when no GPS data is available

The message NO DATA is normally updated with a rate of 6 seconds. This indicates the
following:

- serial port number not correctly specified in GPS Port Setup dialog,

- the GPS receiver not sending any data,

- not connected or not working GPS receiver.

If the message is updated more often than 6 seconds (i.e. every 1 or 2 seconds) or the
display does not show legible characters, it is possible that the GPS is working correctly
and is connected to the proper serial port, however communication parameters are not
specified correctly. In most cases the Baud Rate or Parity must be adjusted in GPS Port
Setup dialog.

The NO DATA message may also appear if the GPS data are received correctly, but

the GPS receiver was set to send data with a time interval longer than 6 seconds. In this
case the NO DATA message will be displayed in between GPS messages. This indicates
that the GPS is working correctly, however the operator should consider adjustment of
the GPS receiver output update rate. Most high resolution geophysical surveys require
positioning update of 1 or 2 seconds, and a 5 seconds interval can be used only when the
survey is carried out at an even pace and along relatively straight survey lines.
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The monitoring display can be paused any time by clicking on the button Pause or press-
ing the P key (or ENTER if the button is highlighted). At that time scrolling of the GPS
output will be stopped, and the Pause button will be replaced by the button labeled Go
(Figure 7.8). The next click on this button or pressing the G key (or ENTER if the button
is highlighted) will activate receiving and display of GPS data.

] MLEAMK2xp D\E|g]

$GPGSAA329,.26,22,18,21,,15,,09,,.02.9,01.6,02.4=00
5GPGGA.014344.00,4336.599199,N,07936.64993,W.2,7,2,139.20,M,-35.M.7. 11957
$GPGSA.A3.29..26,22,18,21,,15,,09,,,02.9,01.6,02.4%00
$GPGGA.014345.00,4336.59193,N,07936.65021.W.2,7,2,130.30,M,-35.M.5,1195F
$GPGSAA329,.26,22,18,21,,15,,09,,.02.9,01.6,02.4=00
5GPGGA.014346.00,4336.99191.N,07936.65023.W.2,7,2,138.25,M,-35.M.6.119x5B
$GPGSA.A3.29..26,22,18,21,,15,,09,,,02.9,01.6,02.4%00
$GPGGA.014347.00,4336.59202,N,07936.65012,W,.2,7,2,130.59,M,-35.M.5,119+59
$GPGSAA329,.26,22,18,21,,15,,09,,.02.9,01.6,02.4=00
5GPGGA.014348.00,4336.59203,N,07936.65016,W.2,7,2,138.62,M,-35,M.6, 11958
$GPGSA.A3.29..26,22,18,21,,15,,09,,,02.9,01.6,02.4%00
$GPGGA.014349.00,4336.59194,N,07936.64997,W,2,7,2,130.95,M,-35.M.5,1195F
$GPGSAA329,.26,22,18,21,,15,,09,,.02.9,01.6,02.4=00
5GPGGA.014350.00,4336.59197.N,07936.64997.W.2,7,2,138.94,M,-35.M.6, 11957
$GPGSA.A3.29..26,22,18,21,,15,,09,,,02.9,01.6,02.4%00
$GPGGA.014351.00,4336.59186,N,07936.65021,W,2,7,2,138.24,M,-35,M.4,119%5A
$GPGSAA329,.26,22,18,21,,15,,09,,.02.9,01.6,02.4=00
5GPGGA.014352.00,4336.99188.N.07936.65029.W.2,7,2,138.03,M,-35.M.5,119x5B
$GPGSA.A3.29..26,22,18,21,,15,,09,,,02.9,01.6,02.4%00
$GPGGA.014353.00,4336.59189.N,07936.65025,W.2,7,2,130.02,M,-35.M.6,119#55
$GPGSAA3.29,.26,22,18,21.,15,,09,,.02.9,01.6,02.4=00 »

Enter Command Text ‘ﬁ PASHS.NME,SAT.AON

Go [y Send | Exit

Figure 7.8: Paused GPS Monitoring window

7.3 Sending Command to GPS Receiver

The button labeled Send allows you to send a NMEA command to the GPS receiver. It
is preferable if the GPS receiver parameters are set using the GPS manufacturer soft-
ware or controller (GPS logger or panel keys). However, when the operator is familiar
with NMEA protocol and structure of commands for a given GPS system, this function
can be very convenient and useful when the update rate and enabling or disabling mes-
sages in the data stream is required. In this case resetting the GPS can be done from the
ML61MK2xpn without using any other software.

After the command button labeled Send is clicked S key (or ENTER if the button is
highlighted) is pressed the dialog Send Message to GPS Receiver is displayed. The previ-
ously used NMEA command or the beginning of the standard NMEA command, $PA-
SHS, is displayed in the dialog's edit box (Figure 7.9). After the entire NMEA command
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L OX
SGPGGA015039.00,4336.59236,N.07936.65090,W.2,8,1,136.75,M.-35,M,5,119%53 ~
SGPGS5A.A3.20,.26,22,18.21,19,15,.09,,,02.1,01.3,01.7=05
SPASHR,.5AT,09,29,058,08,35,U,26,055,17.36,1),22,301,49,42,1),18,032,77,40,U,21,178,47,38.1,19,320.
S$GPGGA015040.00,4336.59239,N,07936.65091,W.2,8,1,136.79,M.-35.M.6,119x5C
$GPG5A,A.3.29,.26,22,18.21,19,15,,09,,,02.1,01.3,01.7%05
$SPASHR.5AT.09,29,058,08.35,U.26,055,17,37,U,22,301,49.42,1,18,032,77.40,U,21,178.47,38.U,19,320
$GPGGA.01504
$GPGS5AA3.29

Send Message to GPS Receiver

$PASHS,NME PER,2

Accept or edit GPS message and click on OK to send 7.39,U.19,320,

OK B Cancel 7.40,U,19,320

$GPGSAASZY,.20,22,18,21.19,15,.09,..02.1,01.3,01.7=05
SPASHR,SAT.09,29,058,08,34,1,26,095,17,36,U,22,301,49,42,1,18,032,77,40,U,21,178.47,40,U,19,320
$GPGGA.015045.00,4336.59236,N,07936.65075,W,2,8.1,136.69,M,-35,M,5,119%50
$GPGSAA329,.26,22,18.21.19,15,.09,..02.1,01.3,01.7=05 o
$PASHR,SAT,09,29,058,08,34,U,26,055,17,36,U,22,301,49.42,U,18,032,77,40,U.21,178,47,39,U,19,320 ~

Enter Command Text ‘ﬁPASHS,NME.SAT,A.ON \

Pause Send ‘ Exit |

Figure 7.9:  Send Messafe to GPS Receiver dialog with an example of
command changing GPS update rate to 2 seconds

is typed in, press the OK button or press O key (or ENTER if the button is highlighted)
to send the command to the GPS receiver. Clicking on Cancel button or pressing the C
key will cancel the command and the dialog disappear. An example of a command that
will enable the NMEA message SAT is given in the Figure 7.10 (it is assumed that the
GPS receiver output serial port is A).

Send Message to GPS Receiver EJ

I$PASHS,NME,SAT,A,ON

Accept or edit GPS message and click on OK to send

Cancel

Figure 7.10: Send Message to GPS Receiver with command enabling
NMEA message SAT
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After this command is received by the GPS receiver, the confirmation message will be
send by the receiver ($SPASHR, ACK*3D) and data stream will contain the message SAT
($PASHR, SAT...... ), as shown in Figure 7.11.

41 MLB1MK2xp ‘E|®

5GPGGA014841.00,4336.59269,N,07936.65094,W,2,8,1,137.65,M,-35,M,5,119«5B
$GPGSA.A3.29.,26,22,18,21,19,15,,09,,,02.2,01.4,01.7=01
$GPGGA.014042.00,4336.59275,N,07936.65098,W,2,0,1,137.71,M,-35.M.6,1195F
$GPGSAA329,.26,22,18.21.19,15,.09,..02.2,01.4,01.7=01
5GPGGA014843.00,4336.59270,N,07936.65106,W,2,8,1,137.35,M,-35,M,5,1195E
$GPGSA.A3.29.,26,22,18,21,19,15,,09,,,02.2,01.4,01.7=01
$GPGGA.014044.00,4336.59208,N,07936.65109,W,2,0,1,137.37.M,-35,.M.6,119+5E [y
$GPGSAA329,.26,22,18,.21.19,15,.09,.,02.2,01.4,01.7=01

SPASHR,ACK=3D

$GPGGA.0140845.00,4336.59261,N,07936.65096,W,2,8,1,137.26,M,-35,M,5,119%52
$GPGSAA329,.20,22,18,21.19,15,.09,.,02.2,01.4,01.7=01
$PASHR,SAT,09,29.057,09,36,U,26,055,17,37.U.22,301,48.43,U,18.028,77,41,U.21,178,48.38,U,19,.321.
5GPGGA.014846.00,4336.59261,N,07936.65103,W,2,8,1,137.19,M,-35,M,6,119%53
$GPGSA.A3.29.,26,22,18,21,19,15,,09,,,02.2,01.4,01.7=01
$PASHR,5AT,09,29,057,09,34,1,26,055,17,37.U,22,301,48,42,1,18,020,77,41,U.21,178,48,30,U,19,321.
$GPGGA.014847.00,4336.59263,.M,07936.65101.W,.2.8.1,137.21,M,-35.M.5.119#5A
$GPGSAAL2Y,.20,22,18,21,19,15,,09,,02.2,01.4,01.7=01
$PASHR,SAT,09,29,057,09,34,U,26,055,17,37,U,22,301.48.40,U,18,020,77.40,U,21,178,48,38,U,19,321
$GPGGA.014040.00,4336.592560,N,07936.65104,W,2,0,1,137.18,M,-35.M.6,1195F
$GPGSAA329,.26,22,18.21.19,15,.09,..02.2,01.4,01.7=01
$PASHR,SAT,09,29,057,09,36,U,26,095,17,36,U,22,301,48,43,U,18,028,77,41,U,21,178,48,38,U,19,321 ~

Enter Command Text ‘$ PASHS,NME,SAT, A ON ‘

Pause Send ‘ Exit |

Figure 7.11: GPS Monitoring window after NMEA command enabling SAT
message was sent

When the button Send is clicked next time, the text of the former NMEA command is
displayed in Send Message to GPS Receiver dialog. This text can be edited and send to
GPS receiver by clicking on the OK button or pressing the <ENTER> key.

Please note, that not every GPS system accepts and uses the same standard set of
NMEA commands and messages. In addition, some GPS systems do not accept com-
mands sent by the serial port at all. The configuration of these type of receivers can be
updated only by the controlling device (usually GPS logger, controller, or the receiver
panel keys). Please refer to the documentation of a given GPS system before using
NMEA Command function.
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Map & Profile Display Options

The Map Options GPS Port Setup dialog is used to specify plotting parameters for colours and
size of cursor and positions, and the Displayed Position type (navigation mode), while the Profile
Options dialog allows you to select profiles to be displayed, including colour as well as thickness

of profiles.

8.1 Map Display Options

In general the ML61MK2 can display navigation map in two modes: the GPS Antenna
Positions is displayed as a dot of specified size or as a bar that has width (swath) of the

entire array.

After the Map Options button was clicked (or executed from the keyboard) in the Main

Screen the Map Display Options dialog appears on the screen (Figure 8.1).

Map Display Options

Cursor Size

Cursor Calar

Position Size or Array Swath

T 70 —— 100%
Gl 8¢ —— 100%
il 9 ¢ UserDefined
i s Swath Width

300 meters
E6 * | & pen
B @ " Pen —_—

Fosition/Array Swath Color

Map Prewview
- . - I
Cancel ‘ QK

Figure 8.1: Map Display Options dialog

This window is divided into 3 main sections. The first two sections are used to specify
size and colours of plotting parameters, while the third section, labeled Map Preview

reflects entered changes in real time.

Map & Profile Display Options




The first section from the left, labeled Cursor Size is used to set size and colour of the
cursor indicating current position of the GPS antenna.

The second section, labeled Position Size or Array Swath allows you to specify size and
colour of a dot or swath bar marking saved GPS position on the Navigation map.

The third section labeled Preview shows sample map with current settings (specified in
the first two sections). It is updated in real time.

Cursor and Position Size
Clicking on a radio button in any of two sections will select a size of Cursor or
Dot (or Swath Bar) as shown by a graphic image placed next to the radio button.
The selection will be immediately reflected in the Preview window, as shown in
Figure 8.2 (please compare with Figure 8.1).
Swath Bar can be selected in two thicknesses and one predefined sizes of 100%

Map Display Options

tap Preview
Cursor Size Position Size or Array Swath e e e p—
i T 7O/ 0% = e
N D H@ — 100% ::ﬂ,"::ﬂ,"::::::
7@ I 8 (" UserDefinad F_.,'i""t’."'":-: +
e g . [ BwathWidth ?__F_ﬂ__w_ﬂ__
Jg_ug meters ;ﬂ_hﬂ_;—-._,__r-._‘___r-
5 @ 4k 5 = ’_ﬂ_,u"’"’.-—/-”'.
" Pen — ’—/“,_/l._/__,_,_l._/__,_,_l
£ + E( e (" Pen — ﬁ"#
| e
Cursor Color Position fArray Swath Color Cancel ‘ 0K

Figure 8.2:  Selecting swath bar in Map Display Options dialog

of the array width. The size of a bar can be also specified in User Defined size
in meters if small overlap or gap in coverage of survey line path is preferred.
When the radio button labeled User Defined is selected the edit window in the
section labeled Swath Width becomes active (see Figure 8.3) and size of a bar
representing array can be entered. The size of the bar will be plotted to the real
scale of the map.
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Map Display Options

Cursor Size Position Size or Array Swath
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e Sl = O il
® Pen  —— T
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Cursor Color Position/Arrayw Swath Color Cancel 0K i

Figure 8.3: Selecting User Defined Swath Bar Width in Map Display Options dialog

Size of Cursor and Position dots shown in the Preview window will be used in
Navigation mode during data collection. These parameters can be changed at
any time during the survey.

Color
To change colour of the Cursor or Position click the corresponding button
labeled Cursor Color or Position/Array Swath Color. The Color dialog will ap-
pear (Figure 8.4).

Select desired colour by clicking a colour box (the selected colour box will be
highlighted). Other colours can be specified by tapping on the Custom button.
The selected color will be used to plot corresponding parameter.

Click the button OK or press ENTER key (if highlighted) to accept the high-
lighted colour. The Color dialog will disappear and the colour of the selected
parameter (Cursor or Position) will be updated in the Preview window. To can-
cel colour selection click the Cancel (or X button) button or press Esc key.

Selected colours of Cursor and Position dots shown in the Preview window will
be used in Navigation mode during data collection. Colour for each parameter
can be changed later at any time during the survey.
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Figure 8.4: Selecting Color of Dot or Swath Bar in Map Display Options dialog

After all the parameters in the Map Display Options window are updated click the
button OK or press ENTER key (if the button is highlighted) to accept the displayed
settings. The program will return to the Main Screen. Updated settings will be written
to the initial file and they will be given as default parameters in the subsequent Map
Display Options windows.

To return to original settings (state before this window was displayed) click on Cancel

button or press Esc key. All parameters will be reset to initial settings and the program
will return to the Main Screen.

8.2 Profile Display Options

The Profile Display Options dialog allows you to enable and disable the display of each
channel profile (for all instruments in the array), to specify color and thickness of pro-
files, and to select linear or compressed amplitude for profiles. The dialog is presented
in Figure 8.5.

68 ML6TMK2xpn User’'s Manual



Setup Display Options

Yisible  Color (click to change) Thickness
Channel 1 [w 2 pixels -
Channel 2 3 pixels -

v |
Channel 3 [v | 4 pixels -
Channel /T [« | 1 pixel -

Dizsplay Amplitude |Linear ﬂ

Compressed Amplitude affects only real time

profile display, numeric values and readings Cancel
sawved in data file are always in linear scale.

Figure 8.5: Display Setup Options dialog

To select any option click on the corresponding drop-down list box or check box, or use
TAB key to scroll to the option and then use mouse or keyboard to select parameter.

Description of the Survey Setup dialog options and parameters.

Visible
To enable or disable displaying of each channel profile click on the correspond-
ing check box button labeled Visible. Profiles of all channels with checked but-
tons will be displayed for each EM61-MK2 in the array during data logging.
Regardless of which channels are chosen to be displayed as profiles, data for all
four channels will be displayed in numeric form for each instrument in the array.

Color
To change colour of each profile line and moving bar (for all instruments in the
array) click on the corresponding button (with colour line) labeled Color. The
Color dialog will appear (Figure 8.6).
Select desired colour by clicking on a colour box (the selected colour box will be
highlighted). Other colours can be specified by clicking on the Define Custom
Colors button.
The selected color for the EM61-MK2 channel will be used to plot correspond-
ing profile line and moving bar.

8. Map & Profile Display Options 69



CURRENT PROGRAM SETTINGS ‘ Logging
SURVEY PARAMETF

l Survey Setup

Survey Mode:

Readings/secon Thickness System Setup

Survey Line: |2 pixels H rray Geomelry

[3piels  ~]
[apbels  v] pPS PortSetup
[2piels ] BPS Monitoring

Map Options

L rofiles Options
Cancel
Exit

Line Increment:
Start Station:
Station Incremen

B

MLG61MK2xpn
W 1.27

Diefine Custom Colors 3>

OK Cancel J

Geomar Software Inc.

Figure 8.6: Selecting Profile Colour

Click on the button OK or press ENTER key (if highlighted) to accept the high-
lighted colour. The Color dialog will disappear and the colour of the appropri-
ate channel button will updated. To cancel colour selection click on the Cancel
(or X button) button or press Esc key.

Thickness
Specity thickness of a profile for an EM61-MK2 channel (applies to all EM61-
MK?2s in the array) by using one of four drop-down boxes labeled Thickness.
Thickness of a profile curve is specified in pixels. Available settings are: 1, 2, 3,
or 4 pixels.
Clicking on the down arrow next to the text box (labeled by number of pixels)
opens a drop-down box showing available selection (see Figure 8.7). Select
thickness by clicking on the desired selection. If keyboard is used activate text
box by pressing TAB key (till the box is highlighted) and then by using Up or
Down arrow keys select one of available items.
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Setup Display Options

Yisible  Color (click to change) Thickness
Channel 1 [v | 2 pixels -
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[v
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Channel 4/T

Dizsplay Amplitude |Linear ﬂ _
oK

Compressed Amplitude affects only real time _
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sawved in data file are always in linear scale.

Figure 8.7:  Selecting Profile Thickness

Display Amplitude
This option allows you to select Linear or Compressed amplitude scale for pro-
files and moving bars. The compressed amplitude (square root function) allows
you to display the highly dynamic range of the EM61-MK2 data in a legible way
(showing details in low range of response while compressing often less impor-
tant high level of amplitude) and it is recommended.
Clicking on the down arrow next to the text box labeled Display Amplitude
opens a drop-down box showing two available parameters (Linear and Com-
pressed). Select item by using mouse. When keyboard is used activate this drop-
down list box by pressing TAB key till it is highlighted and then by using Up or
Down arrow keys select one of available items.
Please note, that readings in numeric form are always given in mV (linear scale)
regardless of the Display Amplitude selection which applies only to profile
and moving bars plots. Further, graphic display in the compressed scale does
not affect readings saved in the data file. Data are always written to data file in
original form.

After all the parameters in the Display Setup dialog are updated click on the button OK
or press ENTER key (assuming it is highlighted) to accept the displayed settings. The
program will return to the Main Screen. Updated settings will be written to the initial
file and they will be given as default parameters in the subsequent program executions.
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To return to original settings (state before this dialog was selected) click on the button
labeled Cancel (or X button) or press Esc key. All parameters will be reset to initial set-
tings and the dialog window will disappear.
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Logging Data

After the Logging button in Main Screen is clicked or executed by the keyboard the
ML61MK2xpn starts to read data from connected EM61-MK2 units and GPS receiver. Data is
displayed in three modes: Monitoring, Stand By and Logging. Further each of these modes can
use Navigation or Profile display mode. The navigation mode is used for GPS positioned surveys,
and if the GPS Input is disabled then only the Profile mode is available. The navigation mode
displays GPS positions in form of dots or a swath bar corresponding to the sensors array scaled
width. The latter is likely more useful as it shows real coverage of the surveyed area. When the
program starts in Navigation mode and less than 7,200 positions is available the message with
info regarding maximum of number of GPS positions in the file is displayed. In most cases maxi-
mum number of positions (7,200) can be accommodated and the message will not appear.

Program starts Logging session always in Monitoring mode (Figure 9.1). In this mode EM61-
MK2s and GPS readings can be quickly examined, and data file can be created. Stand By mode is
similar to monitoring, however more field functions are available. Recording of EM61-MK2 and
GPS data is allowed only in Logging mode, which is accessible from Stand By mode. In general

4 ML61MK2xpn
Monitoring Map Scale: 40m 500.0
4 4 4
#  Chl Ch2 Ch3 Ch4
13002 2687 2371 2118
2 2BB4 2514 2311 21349
3 2387 2207 2041 1830
0.0 Speed: 0.06m/s 5.0
K 1 n
File: Curr. Line: 8.00 Positions: 0 k
Tot Stns; 0 Stefion:  11310.00 DGPS @ Null
Tat. Lines: 0 #ofStns: 0 PODOP: 31 Sat b Exit
Tot. Length: 0 Length: 0.0 Lat M43@36'35.5272" -
Tot. Time:  00:00:00 Time: 00:00:00 Lon: Wi79a36'39.0610" Menu

Figure 9.1:  Initial ML61MK2xpn Monitor mode display in Navigation mode
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after data file is created in Monitoring mode, two modes Stand By and Logging are toggled by
Start and Pause keys. In Stand By mode instrument outputs can be monitored and some survey
parameters can be changed, and Log mode is used only to record data.

It is assumed that all settings, especially assignment of serial ports, are correctly specified and
instruments are turned ON prior to using this option. In case any of the instruments are OFF or
any console is not connected to the field computer the message shown in Figure 9.2 will appear.

[/ - X

CURRENT PROGRAM SETTINGS

Logging
SURYEY PARAMETERS SYSTEM SETUP
Survey Setup
Survey Mode: AUTO Number of Sensors: 5
Readings/second: 10.00 EM61-MK2 Type: High Power System Setup
Line Increment: 1.00 Pause Key: any key iy Geometoy
Start Station: 0.000 D :

—— — GPS Port Setup
Serial Port p

Station Increment:  1.000
GPS Monitoring

Ard Cannot open COMZ for instrument 2
Map Options

Profiles Options

Survey Line: 1 Sensor Size: 1x05m ‘
Exit ‘

S

W1.27

Geomar Software Inc.

Figure 9.2: No Connection message, number indicates disconnected instrument

Check program settings (System Setup and serial ports assignment), connections, or turn the
instrument ON and select the Logging option again.

Assuming that instruments work properly the program will initialize each connected EM61-MK2
and then Normalization for each instrument is started. Normalization process is performed
simultaneously for all instruments. During this time the normalization progress for each instru-
ment is displayed and all command buttons but the Exit are disabled, as shown in Figure 9.3.

Normalization of each EM61-MK?2 is performed every time the program starts receiving data
from the array of instruments, or every time data is not received for more than 5 minutes (i.e.
when a comment or new line screen are entered too long). After normalization for all connected
EM61-MK?2s is finished the Logging screen in Monitoring mode will be displayed (Figure 9.1).
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Monitoring Map Scale: 40m B00.0 mY
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# Chl Ch2 Ch3 Chd
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2
3

0
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Tot. Length: 0 Length: 0.0 Lat: MA3@36'35.16490" =
Tat. Time:  00:00:00 Tirre: 00:00:00 Lon: W079e36'33.0774"

Figure 9.3:  Logging window during current normalization

9.1 Logging Screen Layout and Monitoring Mode

The ML61MK2xpn Monitor mode allows initial inspection of the range of instruments
readings at the particular site, monitoring the instrument performance, monitoring num-
ber of available GPS satellites, GPS differential corrections, PDOP parameter status,
quick inspection of the condition of the instrument battery, and setting zero level of the
instrument. Two ML61MK2xpn Logging screens in Monitoring mode are shown below,
Figure 9.4 presents the program in Navigation mode and Figure 9.5 shows the program
in Profile mode.

The EM61-MK2s readings in Monitoring and Stand By modes are updated approxi-
mately 10 times per second during monitoring session. GPS positions are updated at a
rate specified in GPS receiver, usually 1 second interval.

If GPS receiver streams data faster than at 1 Hz the ML61MK2xpn program will process
and update display at 1 Hz in real time. However all GPS positions will be written to
the data file and will be used later to position data in data processing program. Despite
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the fact that program will handle more than 1 Hz GPS update it is strongly recom-
mended that GPS receiver is set to 1 Hz update, faster data stream may affect program
performance especially when high number of readings is displayed. The data processing
program interpolates positions similarly to real time GPS interpolation.

Navigation Mode

When the GPS Input is Enabled in GPS Port Setup menu then the program displays the
screen in Navigation mode by default. The ML61FLEX4 Logging screen in Monitoring
mode and Navigation display mode is shown below (Figure 9.4).

G ML61MK2xpn
Monitoring Map Scale: 40m B00.0 mY
4 4 4
# Chl Ch2 Ch3 Chd
13002 2687 2371 2118
2 2BB4 2814 2N 2139
302387 2207 z041 183.0
0.0 Speed: 0.06m/s 5.0
N 1 =
File: Curr. Line: 8.00 Fositions: 0 K
Tot Stns; 0 Stafion:  11310.00 DGPS @ Null
Tat. Lines: 0 #0ofSms: 0 FDOF:. 3.1 Sat B Exit
Tot. Length: 0 Length: 0.0 Lat M43@36'36.5272" —_—
Tat. Time:  00:00:00 Tirre: 00:00:00 Lon: Wi79=36'39.0610" Menu

Figure 9.4: Logging Monitoring screen in Navigation mode

The left portion of the screen is occupied by the square plot area, a map, which presents
current location of the system (based on GPS antenna position) in graphic form. This
plot area will also display all recorded positions during data recording. The side of the
square corresponds to scale which is displayed at the top line of the screen, in the centre
of the plot area. The scale can be given in meters or feet depending on Units selection
in the Logger Setup menu. Figure 9.4 shows map area that represents square 40 x 40 m.
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A cross mark (cursor) indicating current position of the GPS antenna (usually indicat-
ing position of the array center) is always placed in the center of the map when logging
session starts. After the operator will start moving the cross mark will move accordingly,
however traces will not be plotted. Points or swath bars indicating GPS stations are plot-
ted only in Log mode when EM61-MK2s and GPS data are recorded in data file. The
North points to the top of the screen.

The Monitoring screen will display GPS related information in the right most frame box
under the speed bar. Number of logged GPS position is displayed at the top of the box
(in Monitoring mode it is zero). Below two lines display parameters describing quality
of GPS positions. A label DGPS (Differential Global Positioning System) indicates that
GPS readings are differentially corrected in real time, while label AGPS (Autonomous
Global Positioning System) indicates lack of differential correction. Three other labels
can be displayed: RTK3 (Real Time Kinematic) when Quality Parameter is 3, and RTK4
and RTKS for Quality parameters equal 4 or 5. On the right side of DGPS, AGPS, or
RTK label two small circles are displayed. A colour of these circles should alternate
between white and green with the frequency of GPS update rate (usually 1 second
intervals), Figures 9.4. When GPS Warning Mask setting are not met then circles will

be displayed in red and white colours. If the circle is displayed in one colour for long
periods of time it means that the GPS system is not working or that it is not connected to
the field computer.

The next label PDOP with a value varying between 0 and 99.9 represents an index

called Position Dilution of Precision (PDOP). PDOP is given when NMEA data mes-
sages GGA/GSA, POS, or GGK were selected. If only message GGA is available, then
index HDOP will be displayed, and when LLK message was selected parameter GDOP
is displayed. The LLQ message will provide precision of positioning in meters and it is
labeled by X. The GLL statement does not provide PDOP information. The next label
Sat and following number shows number of currently tracked satellites. Refer to section
GPS Port Setup, Appendix B, and to GPS manuals for more information about GPS pa-
rameters. The bottom two lines of GPS section display Latitude (N) and Longitude (W).
These values are given in degrees, minutes, and seconds with four decimal places.

The portion to the right of the map plot area is occupied by panels which will be used to
display profiles during data recording. Number of panels is equal to number of sensors
in the array, and they are counted from the top (top panel corresponds to instrument
#1, the second to Sensor #2, and so on). The scale for profile panels is divided by four
or five light grey grid lines. In the case where the amplitude scale starts with a negative
value, then the grid line corresponding to zero is always plotted as a thicker solid line.
Profile scale of plot is the same as the scale for moving bars plots.
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The top right portion of the window is occupied by the moving bars plot area, a grid,
which presents EM61-MK2 readings in graphic form. The grid is divided to portions
equal to number of connected instruments. Figure 9.4 presents screen for three EM61-
MK?2s while Figure 9.5 shows the five instruments setup. Instrument and corresponding
portions of the grid are counted from the left. The left most portion represents EM61-
MK?2 #1, the next EM61-MK2 #2, and so on. Each portion of the grid representing one
EM61-MK?2 includes four moving vertical bars, the first (left) bar corresponds to the
Channel 1 and the following bars represent Channels 2, 3 , and 4 or T (depending on the
instrument mode). Range of readings displayed in the grid can be adjusted and it is the
same as profile scale. Figures 9.4 and 9.5 show grid in linear scale from 0 to 500. Scale is
labeled at the top and bottom of the moving bars plot area. The compressed amplitude
scale is recommended and shown in this manual figures. Plotting data in compressed
amplitude allows to show details in the low range of amplitude, as well as relatively good
resolution in the high range of data on the small screen. Please note, that data displayed
in the digital form are always given in the standard, linear scale. The scale for graphic
bars is divided by four or five light grey grid lines. In the case where the amplitude scale
starts with a negative value, then the grid line corresponding to zero is always plotted as
a thicker solid line. The moving bars graphic presentation allows the operator for very
easy and quick monitoring the response of all connected instruments. It is visible in all
three Logging modes: Monitoring, Stand By, and Logging, as well as in both Navigation
and Profile display modes.

Two labels are plotted under each grid in moving bars plot area. The first (top) label it is
a value that represents instrument battery voltage (in Volts) for each connected EM61-
MK?2, while the second label (below) represents mode, 4 (mode 4) or D (differential
mode), of each EM61-MK2. Levels of instruments batteries and modes are continuously
updated.

Readings for channels 1, 2, 3, and 4 (or T) are shown in digital form in a window located
below the moving bars plot area. Data for each instrument occupies one line of the dis-
play. The EM61-MK?2 #1 is displayed in the top line, the EM61-MK2 #2 occupies line
below, etc. They are displayed in the following order (from the left): Channel 1, Channel
2, Channel 3, Channel 4/T. Readings are given in mV. Data displayed in the digital form
are always given and recorded in the standard linear scale, regardless of plot (profiles
and graphic bars) scale.

A speed bar located under profile plot area indicates current speed of the system over
the ground. It is calculated based on the current and previous GPS position and it is
updated at the GPS output rate. Scale of the speed bar can be adjusted at any time dur-
ing the survey. Speed Bar units must be selected in System Setup dialog prior to Logging
session.
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Several other parameters are shown in two frames under speed bar and profile plot area.
These parameters (file name, line name, current station, etc.) are not used in Monitoring
mode. Four command buttons (in the bottom right portion of the screen) provide access
to options available in Monitoring mode. These options are described below in the sec-
tion 9.2.

Profile Mode

When the GPS Input is Disabled in GPS Port Setup dialog then the program displays
the screen in Profile mode. The ML61MK2xpn Logging screen in Monitoring mode and
Profile display mode is shown below (Figure 9.5).

G4 ML61MK2xpn

Monitoring
4 4 4 4 4
#  Chl Ch2 Ch3 Chd4
1 2966 2662 2409 2070
2 2BBY1 2818 2322 2167
3 2372 2221 2058 1877
4 2E81 2476 2336 2137
2362 2237 2007 1856
0.0 Speed: 50
[ 1 =
File
File: Curr. Line: 1
Tat. Stns: 0 Station:  0.00 Null
Tat. Lines: 0 #ofSms: 0 Exit
Tot Length: 0 Length: 0.0 GPS Disabled —_—
Tat. Time:  00:00:00 Tirrie: 00:00:00 Menu

Figure 9.5: Logging Monitoring screen in Profile mode

In general the screen layout in Profile mode is very similar to the Navigation mode, the
main difference is that the profile section (profile panels) occupies most of the plot area
(it is extended to the Map plot area).
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Number of profile panels, bar windows, and numeric display depend on the number of
EM61-MK?2 units in the array and display layout is identical as in the Navigation mode,
please see the description in the previous section.

A speed bar located under profile plot area is plotted however it is not active in Profile
mode display if GPS is Disabled.

Several other parameters shown in two left bottom frames are not used in the Monitor-

ing mode. Four command buttons (in the bottom right portion of the screen) provide
access to options available in Monitoring mode. These options are described below.

9.2 Options Available in Monitoring Mode

Several options are available while the Logging window is in the Monitoring mode.
Three more frequently used options can be accessed directly from command buttons
and others can be used from pop up menu activated by button Menu (displayed in Fig-
ure 9.6). Command buttons can be used by clicking on the desired button, or from the

G ML61MK2xpn
Monitoring Map Scale: 40m B00.0 %

Scale Map
Scale Readings
Scale Speed Bar

Map Display Options
Erofie Display Options

Toggle Wiew

GPS Warning Mask

Hide Men 4 4 4
# Chl Ch2 Ch3 Chd
[% 1 3005 2708 2360 z09.2
2 2703 2812 2332 21649
3 2407 2238 2 1868
n.ao Speed: 069m/s 0
I ] =
File
File: Curr. Line: 8.00 Fositions: 0
Tot Sms; 0 Stafion:  11310.00 DGPS @ Null
Tot Lines: 0 #0of Sins: O FDOF: 3.0 Sat 7 Exit
Tot. Length: 0 Length: 0.0 Lat: M43@36'35.5416" —_—
Tat. Time:  00:00:00 Tirme: 00:00:00 Lon: Wi79=36'39.0216" Menu

Figure 9.6:  Monitoring mode with displayed pop up menu
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keyboard by pressing one of the shortcut keys (underlined characters on button labels)
or by navigating using <TAB> key (sets button as a default button - default button is
highlighted) and pressing <ENTER> key.

Options listed in the menu can be accessed directly (without displaying pop up menu
from Menu button) by using keyboard shortcuts, i.e. pressing key R will display Profile
Scale dialog. While menu is displayed options can be selected by clicking on the appro-
priate proper option, or from the keyboard by pressing the shortcut keys or by navigating
using <Up> and <Down> arrow keys and executing by <ENTER>.

File

(create data file)

The log data file can be created in any directory. The name of the file is given by
the field computer clock and it consists of month (2 digits), day (2 digits), hour
(2 digits), and one alphabetic character A, B, C, etc. (If all letters during one
hour are used use any other name). The extension name of ML61MK2xpn data
file is N61. The Create Data File dialog is presented in Figure 9.7.
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Figure 9.7: Create Data File dialog

The file name can be specified in the Create Data File dialog using the Win-
dows standard interface procedure. The ML61MK2xpn data files cannot be
appended.
Each data file in the field computer (binary raw data file) has an extension
name N61 and it is created in the directory specified in Create Data File dialog.
The N61 files are created in the ML61MK2xpn binary format. They can be
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Null

processed using the Multi61MK2 program. These files can be also converted

to ASCII format, or to Geonics DAT61MK?2 format and viewed in the Geonics
program DAT61MK2.

After the file is specified click on the button Save or press the S key (or ENTER
if the button is highlighted) to accept and create data file. The program will
switch Monitor mode to Stand By mode and the data file will be displayed on
the screen.

To cancel selection and return to Monitoring mode tap the Cancel (X) button or
press Esc key.

(Nulling)

To perform null of instruments click on the button labeled Null or execute this
function by the keyboard. At this moment the computer takes 50 readings for
each instrument (Figure 9.8) and calculates offsets for connected EM61-MK2s.
Calculated offsets are applied to all the readings that follow this operation. If
needed, this procedure can be repeated several times until satisfactory results
are obtained. However, there is no associated “Undo” function. If original
values (without calculated offsets) of EM61-MK2 readings are needed, exit the
ML61MK2xpn program and run it again. EM61-MK2 instruments do not have
to be turned OFFE.

G4 ML61MK2xpn
Monitoring Map Scale: 40m 500.0 mY
s
4 4 4 4 4
#  Chl Ch2 Ch3 Ch4
1 Nulling: 36 of 50
2 Nulling: 36 of 50
3 Nulling: 36 of 50
4 Nulling: 36 of 50
5 Nulling: 36 of 50
0.0 Speed: 270 mph 5.0
I 1 =
File
File: Curr. Line: 1 Fositions: 0
Tot Stns; 0 Stafion:  0.00 DGPS @ Null
Tat. Lines: 0 #0ofSms: 0 FODOF: NFA Sat 7 Exit
Tot. Length: 0 Length: 0.0 Lat M43@36'49.8720" —_—
Tat. Time:  00:00:00 Tirre: 00:00:00 Lon: W079237'40.9500" Menu

Figure 9.8:  Nulling operation in Monitoring mode
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Exit
The program immediately returns to Main Screen.

Menu
The program will display pop up menu (Figure 9.6). Options available in menu
are described below. These options can be executed directly from the keyboard
(without displaying menu) by pressing a shortcut key.

Scale Map (Adjust scale of map)
This option is available by clicking on (or selecting by arrow keys) the pop up
menu item labeled Scale Map or directly from keyboard by using shortcut key
S. The Map Scale dialog will appear on the screen, Figure 9.9.

Map Scale B‘

Map Scale: 40 meters
Grid Interval:  [2.00 meters
Cursor Band: |15 * | % of Scale

Cancel

Figure 9.9: Map Scale dialog

This dialog allows the operator to enter new scale for the map displayed by the
plot area, map grid interval, and cursor band.

Map scale value is entered either in meters or feet according to selected units
in Logger Setup dialog and it represents side of the square map. Only positive
integer values ranging between 1 and 99999 are allowed by the program.

The second parameter in the Map Scale dialog is Grid Interval. These are grey
grid lines in Mapping (and Navigation) modes which may be helpful in estima-
tion of distance on the map displayed in Mapping mode. Maximum number of
grid lines is 20 in one direction, therefore for the map scale 20 m the minimum
grid interval is 1 meter. The program will recalculate grid interval in case too
large scale will be entered. Setting Grid Interval to zero will not plot any grid
lines on the screen.

The third parameter in the dialog is named Cursor Band. This parameter
describes an inner band around the map perimeter that is always displayed. In
other words, when cursor approaches and enters band area the map is scrolled.
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The band width is described by percentage of Map Scale. Five selections are
available in the combo box labeled Cursor Nand: 10%, 15%, 20%, 25%, and
30%.

After parameters are specified click on the button OK or press ENTER key to
accept new values and the map will be redrawn at a specified scale.

To ignore an entry and return to Monitor mode click the button Cancel ( or X)
or press Esc key, and the dialog window will disappear.

This option is available also in Stand By mode.

Scale Readings (Adjust profile and moving bars range)
This option is available also in Stand By mode. Minimum and maximum values
can be specified for the plot range. However, amplitude scale (Compressed or
Linear) can be selected only in Display Options dialog.
Selecting this option allows the operator to enter new scale parameters for the
amplitude display which applies to profiles as well as to moving bars plot. The
Reading Scale dialog is given in Figure 9.10.

Minimum: 0.0
Maximum: |500.0

Cancel ‘

Figure 9.10: Reading Scale dialog

After minimum and maximum values are specified click on the button OK or
press ENTER key to accept new values and the profile plot and moving bars
areas will be redrawn.

To ignore an entry and return to Monitor mode click the button Cancel ( or X)
or press Esc key, and the dialog window will disappear.

In case where minimum or maximum values are wrong, the program will assume
minimum scale (0 to 10).

Scale Speed Bar (change units and adjust scale for speed bar)
This option is available also in Stand By mode. Minimum for the Speed Bar
Scale is preset to 0, therefore this scale requires only one entry for maximum
speed. In addition speed units can be changed in Set New Speed Bar Scale dia-
log, which is given in Figure 9.11.

ML61MK2xpn User’'s Manual



Set New Speed Bar Scale B‘

Current Speed Bar Scale:  5.00

New Speed Bar Scale 10

Speed Bar Units

Cancel ‘ OK

Figure 9.11: Set New Speed Bar Scale dialog

After scale value and units are specified click on the button OK or press EN-
TER key to accept new parameters.

To ignore an entry and return to Monitor mode click the button Cancel ( or X)
or press Esc key, and the dialog window will disappear.

Map Display Options (Navigation mode)
The Map Display Options dialog (Figure 9.12) is identical to a dialog described

in detail in Chapter 8. If the program is in the Navigation mode, please refer to
section 8.1 of the manual.

Map Display Options R|
hap Preview
Cursar Size Paosition Size or Array Swath
[y - - O
i (I e o— 100% T B
[ N e
2O + 2IC - T | s it e O
3 Gl 9 (" UserDafined ;ﬁﬁ t
Swath Width [ —1T—T—"
4@ + 4« "1
ig_gg meters ffr'__fr‘__ﬂ,—r‘
EC 4+ E( = P e i
8 Fgan — ’f”f”ﬁ
o e Foow L " Pen — /ﬁﬁ
Cursor Color Position/Array Swath Color Cancel ‘ (8] :

Figure 9.12: Map Display Options dialog

This option can be accessed from pop up menu or directly by the keyboard by
pressing D key.
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Display Options (Profile display options)
The Setup Display Options dialog is described in detail in Chapter 8. This dialog
allows you to enable and disable the display of each channel profile (for all in-
struments in the array), to specify color and thickness of profiles (same colours
apply to moving bars), and to select linear or compressed amplitude for profiles
and moving bars. The dialog is presented in Figure 9.13.

Setup Display Options B‘
“isible  Color(click to change) Thickness
Channel 1 v Zpixels v
Channel 2

4 pixels -
2 pixels b

[v
Channel 3 [w
Channel 4/T  |v

|
|
|

Display Amplitude |Linear ﬂ

Compressed Amplitude affects only real time

profile display, numeric values and readings Cancel k
saved in data file are always in linear scale.

Figure 9.13: Setup Display Options dialog

To select any option click on the corresponding drop-down list box or check box,
or use TAB key to scroll to the option and then use mouse or keyboard to select
parameter.

After all the parameters in the Display Setup dialog are updated click on the
button OK or press ENTER key (assuming it is highlighted) to accept the
displayed settings. The dialog will disappear and the program will return to the
Monitoring mode window. Updated settings will be written to the initial file and
they will be given as default parameters in the subsequent program executions.
To return to original settings (state before this dialog was selected) click on the
button labeled Cancel (or X button) or press Esc key. All parameters will be
reset to initial settings and the dialog window will disappear.

GPS Warning Mask
This dialog allows to set or change GPS Warning Mask parameters during log-
ging session. The same parameters can be set in GPS Port Setup dialog (see
chapter 7). The GPS Warning Mask dialog is presented below in Figure 9.14.
Parameters in GPS Warning Mask are described below.
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GPS Warning Mask B|

‘Warning m
Quality — [DGPS +|
poOP a0
Satellites m

If aryy of abowe not metthen GFS

circle indicatar will blink in red

Cancel

Figure 9.14: GPS Warning Mask dialog

Warning
Clicking on the down arrow next to the text box opens a drop-down box
showing the available settings, or when the keyboard is used activate
the text box by navigating with Tab key and then by using Up or Down
arrow keys select one of the available items: Enabled and Disabled.
This option allows you to Enable/Disable a GPS Warning Mask that
contains three parameters: Quality Indicator (degree of differential cor-
rections), Dilution Parameter (PDOP or other label depending on the
selected NMEA message), and number of available satellites.
When Enabled is chosen GPS two circle indicator will be alternating
in green and white if conditions for specified parameters setting will be
met. When any of the parameters is below set values then GPS indica-
tors will alternate in red and white colours). In case Warning parameter
is disabled then GPS indicator will be displayed in green and white
colours (see Figure 9.8) regardless of GPS signal quality.
All GPS data is logged, GPS Warning Mask affects only display.

Quality
This parameter describes Quality Indicator (degree of differential
corrections). Clicking on the down arrow next to the text box opens a
drop-down box showing the available settings, or when the keyboard is
used activate the text box by navigating with Tab key and then by using
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9.3 Stand By Mode

PDOP

Up or Down arrow keys select one of the available items: AGPS (Raw),
DGPS, RTK3, RTK4, and RTKS.

If Quality Indicator received from GPS receiver will be worse than
specified then GPS indicator will alternate in red and white colours.

This parameter can be labeled PDOF, HDOP, DOPG, DOP depending
on the selected NMEA message. It can be also named Quality m (accu-
racy in meters) if LLQ was selected, or it is not available (labeled N/A)
when messages GLL or Leica TPS are used.

Activate text box by clicking on the edit box or using TAB key and then
enter the chosen acceptable maximum value of Dilution parameter.

If PDOP (or other similar parameter) is larger than specified value
then GPS indicator will alternate in red and white colours.

Satellites

Clicking on the down arrow next to the text box opens a drop-down box
showing the available settings, or when the keyboard is used activate
the text box by navigating with Tab key and then by using Up or Down
arrow keys select one of the available items: 3 to 12.

If number of available satellites will be smaller than specified then GPS
indicator will alternate in red and white colours.

After all the parameters in the GPS Warning Mask dialog are updated click on
the button OK or press ENTER key to accept the displayed settings. Updated
settings will be written to the initial file and they will be given as default param-

eters in the subsequent GPS Warning Mask and GPS Port Setup dialogs.

To return to original settings (state before this dialog was selected) click Cancel

(X) button or press Esc key. All parameters will be reset to initial settings.

The main difference between the Monitoring and Stand By modes is that from the Stand
By mode program can be directly switched to Logging mode to record the data in the
file. The ML61MK2xpn window in Stand By mode (Navigation mode) is shown in Figure
9.15. The layout of the screen is almost identical to the layout described in section 9.1.
Main differences are: label Stand By, reminding the operator about current mode, dif-
ferent command buttons, contents of two left frame boxes at the bottom of the window
which display parameters specific to survey settings. The first frame box includes param-
eters related to file contents: File Name, Tot. Stns. (total number of stations in file), Tot.
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G ML61MK2xpn
Stand By Map Scale: 40m B00.0 mY
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0.0 Speed: 0.08m/s 5.0

- ' [ sy |
File: 0309194 Curr. Line: 1 Fuositions: 5B <
Tot Stns; 277 Stafion:  276.00 DGPS @ Qline
Tat. Lines: 1 #of Ss: 277 FOOF. 24 Sat B Exit
Tot. Length: 56 Length:  BES Lat: M43@36'35.5902" —_—
Tat. Time:  00:00:56 Tirre: 00:00:56 Lon: W079236'38.9562" Menu

Figure 9.15: ML61MK2xpn in Stand By mode and displayed in Navigation mode

Lines (total number of survey lines), Tot. Length (total length of survey lines in the file),
Tot. Time (total elapsed time of recording). The second frame box contains parameters
related to current survey line: Curr. Line (name of the current survey line), Station (cur-
rent station), # of Stns. (number of stations in the current line), Length (length of the
current line), Time (elapsed time of recording from the start of the current line). The
third frame box described in section 9.1, contains parameters associated with GPS input.

Example shown in Figure 9.15 presents situation where the operator started to walk in
the N-E direction while logging data and then stopped logging data by switching from
Log to Stand By mode. In the Stand By mode the cross mark which represents position
of the operator (GPS antenna) will move if the operator will change his location, how-
ever points corresponding to reading amplitude and locations will not be plotted.

In case the program is run in the Profile display mode, data recorded previously in Log
mode will be shown as profiles in the plotting area, as shown in Figure 9.16. Similarly
to Navigation mode where GPS locations are not plotted on the screen, data plotted in
profile form will not be updated in Stand By mode.
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G ML61MK2xpn

Stand By 500.0 my
200.0 m¥
121 121 121 121 124
4 4 4 4
Ch1 Ch2 Ch3 Ch4
2955 26RE 216 2119
2661 2430 23068 2157
2413 2193 2050 1863
2665 2803 2342 z2128
2382 22110 20610 1868
Go
File: 1030144 Curr. Line: 1 _
Tot Stns: 189 Stafion:  100.00 Qline
Tat. Lines: 1 #of St 184 Exit
Tot. Length: 0 Length: 0.0 GPS Disabled =
Tat. Time:  00:00:38 Tirre: 00:00:38 Menu

Figure 9.16: ML61MK?2xpn in Stand By mode and Profile display mode

The EM61-MK?2 data will be displayed with the update rate approximately 10 readings
per second, however data will not be saved in the log file. If GPS input was enabled, GPS
positions will be updated with a rate specified in GPS receiver. GPS data are not saved

in file in Stand By mode.

Four command buttons available in Stand By mode include: GO (executed by mouse
click, pressing key G or <ENTER>) which directs the program to Logging mode and
recording EM61-MK2 and GPS data, QLine (Quick Line), Exit, and Menu (which con-
tains more options than pop up menu in Monitoring mode). These options are described

in detail in Section 9.5 (Field options available in Stand By mode).

9.4 Logging Mode

The Logging mode is enabled by clicking on the Go button or pressing the key G (or
<ENTER> key if the button Go is highlighted). After this button is executed the list of
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four buttons will be replaced by one button labeled Pause, label Stand By will be re-
placed by label Logging (at the top of the display) and data will be recorded. All labels
and parameters (with the exception of buttons representing Stand By mode options)

are the same as in Stand By mode and they are described in the preceding section 9.2.
The ML61FLEX4 screen in Logging mode and in Mapping display mode is presented
in Figure 9.17. The cross mark corresponding to the system location will move while the
operator is progressing along the survey line and recorded ML61FLEX4 sensors posi-
tions will be plotted as colored dots on the screen. At the same time profiles will be plot-
ted in panels located right to the map plot area.
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DGPS [ ]
FODOP. 2.0 Sat 7
Lat M43z36'355938"

Lon: W079g36'39.0204"

PAUSE

Click on PAUSE button or
press any key to pause

Figure 9.17: ML61MK2xpn in Logging mode and Navigation display mode

If the program is in Profile display mode (when GPS input is disabled in GPS Port Setup
dialog) the ML61MK2xpn Profile display mode will be used as shown in Figure 9.18.

When the Profile display mode is enabled profiles (or profile) curves are updated after
each reading is written to the data file. The program displays profiles for readings with
settings selected in the Profile Display Options dialog.

After the screen changes from Stand By mode to Logging mode survey parameters are
updated according to the station interval. Similarly, if GPS input was enabled, total
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G4 ML61MK2xpn
Logging 500.0 m

File: 103014C Curr. Line: 1 PAUSE

Tat. Stns: 302 Station:  576.00

Taot. Lines: 1 #of Sns: 302 Click on PAUSE button or
Tot Lgngth' 1] Lgngth' 0.0 GFPS Disabled press <Space Bar> to pause
Tat. Time:  00:01:01 Tirrie: 00:01:01

Figure 9.18: ML61MK2xpn in Logging mode and Profile display mode

number of GPS positions in the data file is incremented every time (usually once a
second) GPS position is written to the file. Profile plots, amplitude of graphic bars in
plot area and readings displayed in numeric form for each instrument are updated after
each reading is written to the data file. The audible click sounds at each reading if Sound
option was enabled in the Logger Setup menu. The Map plot is updated with GPS input
frequency and Profile display mode is updated at each EM61-MK2 reading.

There is only one option available in the Logging mode - PAUSE logging. After the
button labeled PAUSE or a Pause key selected in the System Setup dialog is pressed the
recording is stopped and the Logging screen returns to the Stand By mode. In the Stand
By mode all EM61-MK?2 data will be displayed in numeric form and graphically by mov-
ing bars with the update rate of the instrument, however data will not be saved in the log
file, a map nor profile plots will not be updated. The cross mark corresponding to the
system location will move according to the operator movement, however sensors posi-
tions (or GPS positions in Navigation mode) will not be plotted as dots on the screen.
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9.5 Field Options Available in Stand By Mode

Several options are available while the Logging window is in the Stand By mode. Three
more frequently used options can be accessed directly from command buttons and oth-
ers can be used from pop up menu activated by button Menu (displayed in Figure 9.19).
Command buttons can be used by clicking on the desired button, or from the keyboard
by pressing one of the shortcut keys (underlined characters on button labels) or by navi-
gating using <TAB> key (sets button as a default button - default button is highlighted)

and pressing <ENTER> key.

5000 mY
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Stand By Map Scale: 50m
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S = — = gca:e Mapd _
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e Erofile Display Cptions
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Tot. Length: 476 Length: 3.0 Lat: M43@36'35.5740" —_—
Tot. Time: 00:07:56 Time: 00:00:03 Lon: Wi79=36'39.0198" Menu ;f

Figure 9.19: ML61MK2xpn in Stand By mode with pop up menu

Options listed in the menu can be accessed directly (without displaying pop up menu
from Menu button) by using keyboard shortcuts, i.e. pressing key C will display Enter
Comment dialog. While menu is displayed options can be selected by clicking on the

appropriate proper option, or from the keyboard by pressing the shortcut keys or by

navigating using <Up> and <Down> arrow keys and executing by <ENTER>.
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GO (start data logging)

QLine

Tap on the GO button, or while using the keyboard press shortcut key <G> or
if the button is a default button (highlighted) press <ENTER>. The logging
window in Stand By mode will change to Logging mode and data logging starts
immediately.

(Quick Line change)

Click on the QLine button, or while using the keyboard press shortcut key Q or
if the button is a default button (highlighted) press ENTER key. The confirma-
tion message will be displayed, Figure 9.20.

Map Scale: 20m 5000 mY

4 4 4

Chi Ch2 Ch3 Chd
2985 2670 2397 2107

2677 2521 2339 2127
2384 2228 2006 1834
n.ao Speed: 0.04m/s 0
| | 1
Go
File: 0309194 Curr. Line: 1 Positions: 999
Tot Stns: 4991 Station:  4990.00 DGFS [ ] Qline
Tot. Lines: 1 # of Stns: 4991 FDOF: 1.7 Sat 8 Exit
Tat. Length: 1004 Length: 100349 Lat M43@36'35.5986" —_—
Tat. Time:  00:16:54 Tirme: 00:16:54 Lon: Wi79=36'39.0396" Menu

Figure 9.20: Quick Line confirmation message dialog

This option allows the operator for fast and convenient change of the survey
line, assuming that formerly specified parameters describing survey procedure
can be accepted. In case of GPS based survey, this option provides very conve-
nient and fast (two key strokes) procedure of dividing large data sets to several
survey lines, without displaying the New Line dialog.

The name of the new line is given by the program based on the former line
name and Line Increment (see Survey Setup dialog or the New Line option).
Start station and Station Increment of the new survey line is calculated by the
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program base on the Sequence parameter and former line Start Station and

Increment (see Survey Setup dialog or option New Line that follows).
To accept proposed Survey Line name click on the Yes button or press ENTER

key. If the button No is tapped then the program will continue survey along

existing survey line.

New Line (New Survey Line)

The New Line dialog is displayed, Figure 9.21. Selecting this option allows the
operator to enter a new survey line number (name) and (as opposite to Quick
Line described above) to change associated line parameters (Line Increment,
Line Sequence, Direction, Start Station, and Station Increment). The new line
number and associated parameters are prompted by the program based on pa-
rameters specified in the Survey Setup menu and the last survey line.

[ [OX|

Stand By Map Scale: 40m 500.0 mY
New Survey Line B‘

H Current Line: 4.00

g Last Station: -32.000

. Mew Line 5.00

. . . 2000 my/

" . Line Increment 1.00 21 TR T T2

b L Line Sequence Alternate - i 4 4 q 4

a & Lk B ’m Chl  Ch2  Ch3  Chd

" . ine Direction -

= o ort 2990 2698 2392 2068

. . Start Station -32.000 2682 2502 2317 2133

IR 2383 2188 2008 1842

= i Station Increment  [1.000 2662 2488 2326 2125

00 Cancel ‘ :
Go

File: 1030754 Curr. Line: 4.00 Fositions: 130 =
Tot Stns; 556 Stefion:  -32.00 DGPS @ Gline
Tot Lines: 4 #of Stns: 33 PODOP: N#A Sat 7 Exit
Tot. Length: 130 Length: 7.0 Lat M43@36'49.6120" =
Tot. Time: 00:02:13 Tirme: 00:00:06 Lon: W079837'40.9800" Menu

Figure 9.21: New Survey Line dialog

At the top of the dialog the last survey line name and the last logged station are
displayed. Default name for the new line is given based on the Line Increment
parameter. The default Start Station, direction of the Station Increment, and
Direction are determined based on Sequence selection. All these parameters
can be overwritten by the user as described in the Survey Setup dialog descrip-

tion (chapter 3).
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After all the parameters in the New Line dialog are updated click on the but-
ton OK or press ENTER key to accept the displayed settings. The program will
return to the Logging window in Stand By mode. Survey line (Curr. Line:) name
and current station (Station:) value and other associated parameters will be
updated. Profile curves plot for former survey line will disappear.

To return to Stand By mode and current survey line settings (state before this
dialog was selected) click on the Cancel (or X) button or press Esc key, the

dialog window will disappear.

New Station
Selecting this option allows the operator to enter a new station number (within
the same survey line). The New Station dialog is displayed and it is shown in
Figure 9.22. New station can be used in situation when an obstruction does
not allow for continuation of the survey line. A new station can be entered and
survey line can be continued. An alternative option in this case would be to use

a new line with the same name and affixi.e. 11A, 11B, and so on.
- O]
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Figure 9.22: New Station dialog
Start and Current station are displayed at the top of the dialog. The New Sta-

tion can be entered in the provided edit box labeled New Station.
Click on the button OK or press ENTER key to accept the new value. The
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program will return to the Logging window in Stand By mode. Current station
(Station:) value will be updated and after data logging is activated the profile
curves will have a small gap (and possible amplitude discontinuity) showing the
new station entry.

To return to Stand By mode and current survey line settings (state before this
dialog was selected) click on the Cancel (or X) button or press Esc key, the
dialog window will disappear and measurements can be continued.

Comment
The Comment option allows the operator to enter a comment at any point of
the survey. A maximum of 11 characters can be entered as a comment. The

Enter Comment dialog is displayed in Figure 9.19.
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Tot Stns: 964 Stafion:  401.00 DGPS @ Qline
Tat. Lines: 5 #of St 308 FODOF: NFA Sat 7 Exit
Tot. Length: 192 Length:  B2.0 Lat: MA3@36'49.8720" =
Tot. Time: 00:03:15 Time: 00:01:02 Lon: Wi79&37'40.9800" Menu

Figure 9.23: Enter Comment dialog
Click on the button OK or press ENTER key to accept the comment entered in

a text box of the dialog. The text of the comment is saved in the file with a cor-
responding time stamp and the program will return to the Logging window in

Stand By mode.
To ignore an entry and return to Stand By mode click on the Cancel (or X) but-
ton or press Esc key, and the Enter Comment dialog will disappear.
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Nulling
To perform null of instruments click on the menu item labeled Nulling or
execute this function by the keyboard. Since this operation is performed during

data logging and will affect collected readings a confirmation message dialog is
displayed, Figure 9.24. If the action was accidental click on the button No and

the program will return to the logging screen in Stand By mode.

Tﬁ DO Y QU WANT TO PERFORM NULLING

Figure 9.24: Confirmation dialog before
nulling data procedure

Click on the button Yes to proceed. At this moment the computer takes 50 read-
ings for each instrument (Figure 9.25) and calculates channel offsets for con-

nected EM61-MK2s.
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Figure 9.25: Logging Screen in Stand By mode during nulling operation

ML61MK2xpn User’'s Manual

98



Calculated offsets are applied to all the readings that follow this operation. If
needed, this procedure can be repeated several times until satisfactory results
are obtained. However, there is no associated “Undo” function. If original
values (without calculated offsets) of EM61-MK2 readings are needed, exit the
ML61MK2xpn program and run it again. EM61-MK2 instruments do not have

to be turned OFF.

Scale Map
This option is available from the pop up menu (accessible by clicking on the
Menu button), or directly from keyboard by using shortcut key S. The Map

Scale dialog will appear on the screen, Figure 9.26.

500.0 m¥

llahiin;
Vi

It
o

MU
N

itih I
I
Nt

Map Scale:

I

Grid Interval: :
| % of Scale 5 1 D'Ezrqv 121
4 4 4
Chl Ch2 Ch3 Ch4

Cancel ‘ OK Tl
774 4445 4149 3874
2342 2181

i

Cursor Band: |15

=Ls=
o ]
E [
:.g = G2 2527
=5 I | |p 259 2103 a3 75
0.0 Speed: 0.14m/s 5.0
[ |
Go
File: 0309204 Curr. Line: 8.00 Fositions: 2713 =
Tot Sts: 13541 Station:  11310.00 DGPS @ Sline
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Tot. Time:  00:45:50 Time:  00:00:00 Lo YW079236'39.0294" Menu

Figure 9.26: Map Scale dialog, current ML61MK2xpn map at scale of 60 m
This dialog allows the operator to enter new scale for the map displayed by the

plot area, map grid interval, and cursor band.
Map scale value is entered in the edit box labeled Map Scale either in meters or

feet according to selected units in System Setup dialog and it represents side of
the square map. Only positive integer values ranging between 1 and 99999 are
allowed by the program.

The second parameter in the Map Scale dialog is Grid Interval. These are grey
grid lines in the map plot area that may be helpful in estimation of distance on
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the map displayed in Mapping or Navigation mode. Maximum number of grid
lines is 20 in one direction, therefore for the maps scale 20 m the minimum grid
interval is 1 meter. The program will recalculate grid interval in case too large
scale will be entered. Grid Interval equal zero will result in lack of grid lines.
The third parameter in the dialog is named Cursor Band. This parameter de-
scribes a band around map perimeter that is always displayed. In other words,
when cursor approaches and enters band area the map is scrolled. The band
width is described by percentage of Map Scale. Five selections are available in
the combo box labeled Cursor Nand: 10%, 15%, 20%, 25%, and 30%.
After parameters in Map Scale dialog are changed click on the button OK or
press ENTER key to accept new values and the screen with a new map scale will

be redrawn (see Figure 9.27 and compare with Figure 9.26).
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Figure 9.27: ML6IMK?2xpn in Stand By mode after re-scaling map to 30 m square

After parameters are specified click on the button OK or press ENTER key to

accept new values and the map will be redrawn at a specified scale.
To ignore an entry and return to Monitor mode click the button Cancel ( or X)

or press Esc key, and the dialog window will disappear.
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Scale Readings (Adjust profile and moving bars range)

Minimum and maximum values can be specified for the plot and moving bars
range. However, amplitude scale (Compressed or Linear) can be selected only
in Display Options dialog.

Selecting this option allows the operator to enter new scale parameters for the
amplitude display which applies to profiles as well as to moving bars plot. The
Reading Scale dialog is given in Figure 9.28.

ML61MK2x

Stand B

350.0 mY
II I 1]
Minimum: 0 |
e
Paan' .
PPN Maximum: 1000 200.0mY
il 121 121 121
Cancel I OK | d i g
B Chl ChZ Ch3 Che
14732 4444 4175 3869
PR DRI UV 2 28B4 2473 2z 2167
0o Speed: 10.0
L ]
Go
File: 1030166 Curr. Line: 5.00 =
Tot. Stns: 167 Stefion:  134.00 Qline
Tot. Lines: 1 #of Sths: 167 Exit
Tot. Length: 0 Length: 0.0 GPS Disabled —_—
Tot. Time:  00:00:33 Time: 00:00:33 Menu

Figure 9.28: Readings Scale dialog, in the background the current ML61MK2xpn

reading scale from 2(?0 to 350 mV

After minimum and maximum values are specified click on the button OK or
press ENTER key to accept new values and the profile plot and moving bars
areas will be redrawn (see Figure 9.29 and compare with Figure 9.28).

To ignore an entry and return to Monitor mode click the button Cancel ( or X)
or press Esc key, and the dialog window will disappear.

In case where minimum or maximum values are wrong, the program will assume
minimum scale (0 to 10).
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G ML61MK2xpn
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Figure 9.29: ML61MK2xpn Screen in Stand By mode after Readings Scale change,
compare with Figure 9.28

Scale Speed Bar (change units and adjust scale for speed bar)
Minimum value for the Speed Bar Scale is preset to 0, therefore this scale
requires only one entry for maximum speed. In addition speed units can be
changed in Set New Speed Bar Scale dialog, which is given in Figure 9.30.

Set New Speed Bar Scale E|

Current Speed Bar Scale:  5.00

New Speed Bar Scale 10
my/s ']

Speed Bar Units

Cancel ‘ oK

[

Figure 9.30: Set New Speed Bar Scale dialog
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The entered scale applies only to graphic representation of the speed (graphic
bar), speed in numeric form is always displayed above the bar, even if the real
value exceeded maximum specified for the speed bar.

Speed Bar units selection contains: m/s, ft.s, km/h, and mph.

After maximum speed bar value and units are specified click on the button OK
or press ENTER key to accept new parameters.

To ignore an entry and return to Monitor mode click the button Cancel ( or X)
or press Esc key, and the dialog window will disappear.

Map Display Options (Navigation mode)
The Map Display Options dialog is identical to dialog described in detail in
Chapter 8 (please refer to section 8.1 of the manual) when measurements are
conducted with GPS positioning and the program works in Mapping mode.
Please see below (next page) if the program is run with GPS disabled.
This option can be accessed from pop up menu or directly by the keyboard by
pressing D key.
The Map Display Options is shown in Figure 9.31. Please compare Figure 9.32
where dot presentation of GPS antenna position was selected to above Figure
9.25 where swath bar representing array width was used.
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Figure 9.31: Map Display Options dialog
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Figure 9.32: ML6IMK2xpn Logging screen with dots representing GPS antenna

positions
Display Options (change units and adjust scale for speed bar)
The Setup Display Options dialog is described in detail in Chapter 8. This dialog
allows you to enable and disable the display of each channel profile (for all in-
struments in the array), to specify color and thickness of profiles (same colours
apply to moving bars), and to select linear or compressed amplitude for profiles
and moving bars. The dialog is presented in Figure 9.33.
To select any option click on the corresponding drop down list box or check box,
or use TAB key to scroll to the option and then use mouse or keyboard to select

parameter.

After all the parameters in the Display Setup dialog are updated click on the

button OK or press ENTER key (assuming it is highlighted) to accept the
displayed settings. The dialog will disappear and the program will return to the
Monitoring mode window. Updated settings will be written to the initial file and
they will be given as default parameters in the subsequent program executions.
To return to original settings (state before this dialog was selected) click on the
button labeled Cancel (or X button) or press Esc key. All parameters will be
reset to initial settings and the dialog window will disappear.
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Figure 9.33: Setup Display Options dialog

GPS Warning Mask
This dialog allows to set or change GPS Warning Mask parameters during log-
ging session. The same parameters can be set in GPS Port Setup dialog (see
chapter 7). The GPS Warning Mask dialog is presented below in Figure 9.34.
Parameters in GPS Warning Mask are described below.

Warning
Clicking on the down arrow next to the text box opens a drop-down box
showing the available settings, or when the keyboard is used activate
the text box by navigating with Tab key and then by using Up or Down
arrow keys select one of the available items: Enabled and Disabled.
This option allows you to Enable/Disable a GPS Warning Mask that
contains three parameters: Quality Indicator (degree of differential cor-
rections), Dilution Parameter (PDOP or other label depending on the
selected NMEA message), and number of available satellites.
When Enabled is chosen GPS two circle indicator will be alternating
in green and white if conditions for specified parameters setting will be
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Figure 9.34: GPS Warning Mask

met. When any of the parameters is below set values then GPS indica-
tors will alternate in red and white colours (see Figure 9.35). In case
Warning parameter is disabled then GPS indicator will be displayed
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Figure 9.35: ML61MK2xpn screen with GPS Warning indication
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in green and white colours (see Figure 9.32) regardless of GPS signal
quality.
All GPS data is logged, GPS Warning Mask affects only display.

Quality
This parameter describes Quality Indicator (degree of differential
corrections). Clicking on the down arrow next to the text box opens a
drop-down box showing the available settings, or when the keyboard is
used activate the text box by navigating with Tab key and then by using
Up or Down arrow keys select one of the available items: AGPS (Raw),
DGPS, RTK3, RTK4, and RTKS.
If Quality Indicator received from GPS receiver will be worse than
specified then GPS indicator will alternate in red and white colours.

PDOP
This parameter can be labeled PDOF, HDOP, DOPG, DOP depending
on the selected NMEA message. It can be also named Quality m (accu-
racy in meters) if LLQ was selected, or it is not available (labeled N/A)
when messages GLL or Leica TPS are used.
Activate text box by clicking on the edit box or using TAB key and then
enter the chosen acceptable maximum value of Dilution parameter.
If PDOP (or other similar parameter) is larger than specified value
then GPS indicator will alternate in red and white colours.

Satellites
Clicking on the down arrow next to the text box opens a drop-down box
showing the available settings, or when the keyboard is used activate
the text box by navigating with Tab key and then by using Up or Down
arrow keys select one of the available items: 3 to 12.
If number of available satellites will be smaller than specified then GPS
indicator will alternate in red and white colours.

After all the parameters in the GPS Warning Mask dialog are updated click on
the button OK or press ENTER key to accept the displayed settings. Updated
settings will be written to the initial file and they will be given as default param-
eters in the subsequent GPS Warning Mask and GPS Port Setup dialogs.

To return to original settings (state before this dialog was selected) click Cancel
(X) button or press Esc key. All parameters will be reset to initial settings.

9. Llogging Data 107



Exit  (exit data logging)
During data collection (in Stand By mode) a confirmation message dialog will

be displayed (there is no such message if Exit is performed in Monitoring mode)

L DX

before program exits logging window, Figure 9.36.
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Figure 9.36: The ML6IMK2xpn Confirm Exit logging session dialog

After above message is confirmed (click on the Yes button) the program stops
logging, closes data file and returns to Main Screen. If the button No is tapped
the program returns to current logging mode and data collection can be contin-

ued.

9.6 No Connection Message

A message No Connection may appear during any ML61MK2xpn logging mode (Moni-
toring, Stand By, or Log modes). The message No Connection (Figure 9.37) is displayed
in the numeric values window and replaces displayed values. The message is highlighted
by red to alert operator.
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Figure 9.37: Message No Connection for the EM61-MK?2 unit #2

This message indicates lack of communication between the indicated EM61-MK2 con-
sole and the field computer. In most cases the message No Connection is caused by dis-
connected connector in the instrument cable, turning the instrument OFFE or low battery
in the EM61-MK2. The program tries to re-establish communication while the message
is displayed. After correcting the source of a problem the program automatically con-
nects to the EM61-MK2 and checks performance. This operation takes about 1 second.

Then the program returns to normal operation.

When the source of the problem cannot be corrected please return program to Stand
By mode (if in Log mode) and then use the Exit button (few clicks on the button may
be required, pressing keyboard key X provides faster response in this case), the program
will properly close open data file (if Logging session is not in Stand By) and the program

will exit logging session.
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9.7 No Connecti

ion with GPS Receiver

The alert that indicates lack of communication between the GPS receiver and the
field computer is shown as red highlight of all GPS parameters displayed in the

ML61MK2xpn screen (Figure 9.38). In most cases this message is caused by disconnect-
ed connector in the cable, turning the GPS receiver OFF, or low battery in the receiver.

The program tries to re-establish communication while the message is displayed. After
correcting the source of a problem the program automatically connects to the GPS re-
ceiver and checks performance. Then the program returns to normal operation.
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Figure 9.38: The ML61MK2xpn screen indicating lack of connection with GPS receiver

When the source of the problem cannot be corrected please return program to Stand
By mode (if in Log mode) and then use the Exit button (few clicks on the button may
be required, pressing keyboard key X provides faster response in this case), the program
will properly close open data file (if Logging session is not in Stand By) and the program

will exit logging session.
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ML61MK2xpn Data File

A.1 Description of ML61MK2xpn Data File Format (N61)

Each record created by the ML61MK2xpn program for Windows XP contains 27 charac-
ters, including line feed at the end of each record.

Header of the file contains 8 records starting with characters R, H, four records start-
ing with G, and then records starting with O. Number of records starting with O is four
times larger than number of EM61-MK2 consoles employed in the array.

12 3 45 6 7 8 9 00111213 1405 16 17 1819 2020 22 3 24 2 2612
ML 6 T1TMK2H[W T 0 3 SureyType |UT| IT[IM|[ST|IS|AU 10
H File Name Time Inc. (F7.3) TG 10
G| GPSXOffset (F7.3) GPSY Offset (F7.3)  [NCIMN|GP|TC|CONG 10
G not used not used 10
G Row#2 - X (F7.3) Row#2 - Y (F7.3) 10
G |Separation Row#1 (F7.3) | Separation Row#2 (F7.3) 10
O| Offset for Channel 1 (F9.2) SN 10
O| Offset for Channel 2 (F9.2) SN |10
O| Offset for Channel 3 (F9.2) SN 10
O| Offset for Channel 4 (F9.2) SN |10
O| Offset for Channel 1 (F9.2) SN |10
O| and similar for remaining units SN|10
ML61MK2 - identification of program file and EM61MK2xpn
H - instrument type
" "(space) - Standard
H High Power
S - Standard N.C.C
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w103
Survey Type
UT

IT

M

ST

IS

AU

EL

File Name
Time Inc.

TG

GPS X Offset
GPS Y Offset
NC

MN

GP

TC
CO
NG
Row#2 - X
Row#2-Y

Separation Row#1
Separation Row#2
EM61-MK?2 Offset

SN
10

h - High Power N.C.C

A - Standard A.C.C

a - High Power A.C.C

version number (V1.03)

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

unit type (0 = meters, 1 = ft, 2 = US Survey ft)

sensor size (0 =1x0.5m, 1 =0.5x1m,

2=10x10m,3 =0.5x0.5m,4 = HH)

survey mode (0 = Auto, 1 = Wheel, 2 = Manual)

number of rows in array (1 or 2)

number of sensors in a row #1 (1 to 8)

array units (0=m, 1=cm, 2=feet, 3=inch)

number of console with TX current (for A.C.C. only)

file name, maximum & characters

time increment in seconds

File tag (space=original, 1=Saved As / edited)

Offset of GPS antenna in X direction

Offset of GPS antenna in Y direction

total number of sensors in the array (1 to 9)

leading unit (1 to 9)

type of GPS NMEA message
(0 = GGA/GSA, 1= GGA, 2 = POS, 3 = LLK,
4=LLQ, 5=GLL, 6 = GGK, 7 = Leica TPS,
8 = pseudo GGA)

main unit (1 to 9)

coordinates (not used in this version)

number of GPS receivers (not used in this version)

offset for Row#2 in X direction

offset for Row#2 in Y direction

separation between sensors in row #1

separation between sensors in row #2

nulling factor for a specified channel, number of

corresponding unit is given by number SN

sensor number corresponding to nulling value

Line Feed character
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Header at the start of survey line (contains four records starting with L, B, A, and Z)

203 45 6 7 8 90010 12 13 1415 06 17 18 19 2001 22 28 ¥4 D5 2N

|
L | Line Name - 8 characters 10
B Start Station (Format F11.2) 10
A [Dir Increment  (Format F11.3) 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

Time - Time when Line was created in milliseconds

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 1011 1213 14 15106 17 1819 20 11 22 23 24 25 26 27
* | Computer Time (Format HH:MM:SS.hh) Time Stamp in ms (10 digits) 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 continuously the timer is automatically
reset every hour.

Reading

12 3 4 5 6 7 8 9 0010 12103 141517617 1819 2020 22 23 2425 2% 127
I'|Gn|Th 11| 2h 2I|3h 3l | 4h 4] |5h 51 |6 |7h 71| 8 Time Stamp in ms (10 digits) 10

I - indicator of reading start, one ASCII character. Number of the ASCII
character represents the EM61-MK2 number in array, type of reading
(Standard or Hand Held and Instrument Mode 4 or D), and presence
of fiducial marker (in Auto and Wheel modes).

84 - Standard, Mode 4, channels 1, 2, 3, 4
68 - Standard, Mode D, channels1,2,3,T
69 - Hand Held, Mode 4, channels 1, 2, 3, 4
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1h
11

2h
21

3h
31

4h
41

5h
51

7h
7

70 - Hand Held, Mode D, channels1,2,3, T

77 - Standard, Mode 4, channels 1,2,3,4  Marker
78 - Standard, Mode D, channels1,2,3, T Marker
80 - Hand Held, Mode 4, channels 1,2,3,4  Marker
81 - Hand Held, Mode D, channels1,2,3,T Marker

Above ASCII numbers are valid for EM61-MK2 #1. Following con-
stants are added to each of these numbers to indicate other instruments
in the array:

EM61-MK?2 #1 0

EM61-MK?2 #2 +32

EM61-MK?2 #3 +128

EM61-MK?2 #4 +160

EM61-MK2 #5 -64

EM61-MK?2 #6 +67

EM61-MK2 #7 +84

EM61-MK2 #8 +101

EM61-MK2 #9 -24

one character parameter (Hex format), contains Gain, see table of
ranges at the end of this section.

higher byte of the 2’s complement Hex number of Channel 1
lower byte of Channel 1

higher byte of the 2’s complement Hex number of Channel 2
lower byte of Channel 2

higher byte of the 2’s complement Hex number of Channel 3
lower byte of Channel 3

higher byte of the 2’s complement Hex number of Channel 4
lower byte of Channel 4

higher byte of the 2’s complement Hex number of TX averaged current
lower byte of TX averaged current

fraction of averaged current (5h 51), Hex number

higher byte of the 2’s complement Hex number of TX current (original)
lower byte of TX current (original)
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8 - instrument battery voltage, Hex number - not used in this version

Time - time stamp of the reading in milliseconds, this is time elapsed from the
start (creation) of the current data. The time in milliseconds can be
linked with the computer local time by using Times in lines B and Z of

Line Header.

10 - Line Feed character
Nulling
T2 3 45 6 7 8 9 1001 1213 141517617 18192 21 22 23 2412 2 7
O| Ofiset for Channel 1 (F9.2) Previous Offset Channel 1 (F9.2) SN |10
O| Offset for Channel 2 (F9.2) Previous Offset Channel 2 (F9.2) SN 10
O | Offset for Channel 3 (F9.2) Previous Offset Channel 3 (F9.2) SN[ 10
O | Offset for Channel 4/T (F9.2) Previous Offset Channel 4 (F9.2) SN10

Nulling can be performed anytime during survey, it is always written in two lines. Num-
ber SN indicates EM61-MK?2 unit corresponding to the value. Nulling sequence also
follows each Line Header. This sequence of 4 lines is repeated for each EM61-MK2 unit

in the array.

Offset for Channel x -  nulling value for channel corresponding to SN number
SN - instrument number corresponding to nulling value
(=1 EM61-MK2 #1, =2 EM61-MK?2 #2, etc.)
10 - Line Feed character
Comment
12 3 45 6 7 8§ 9 10010 1213 1415 16 17 1819 20 21 22 23 24 25 2% 77
C Comment (maximum 11 characters) Time Stamp in ms (10 digits) 10

New Station

12 3 45 6 7 8 9 101

1213 14 15 16 17 18 19 201 22 23 24 25 26 27

w

New Station (Format 11.2)

Time Stamp in ms (10 digits)

10
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Records starting with X
Several informative records, for example X$STARTED indicates start of Logging mode,
X$PAUSED indicates Pause (activated by Pause key stroke), etc.

GPS Data Message Records

Each GPS record (GGA Message) is broken in to several 25 characters strings and
placed in the ML61MK2xpn data file which contains 27 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 con-
tain 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 sequential number of
GPS recorded position and a logger time stamp for the given GPS reading. A sample of
the GPS message written in ML61MK2xpn format is given below.

34 5 6 7 8 9 10011 1213 1415 16 17 1819 2021 22 23 24 25 26 1

GIP|G|G|A|, |h|lh|m|m|s]|s]|.]|s]s

,ld fdm m|. |m|m|m |10

mi|, |s|, |d|d|d|m|m|.|m[m|{m|m|{m|,|s]|,|[n|,|qlql,|[p]|10

X | x| x [x|.|x|,[|M[I0

pl,|s|alalalalal|.|alal,|u]l,

[+

#|| % %@ —
3

s|s|s|,|alalal*|c]|c|CRILF 10

0141315 Time Stamp in ms (10 digits) 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.

If the Checksum in NMEA message is invalid then starting character @ is replaced by ?,
and # is replaced by " (ASCII character code 34). The starting character of Time Stamp
record ! remains the same.
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Table of Ranges Determined by the EM61MK2xpn Microprocessor

HEX chL ChR HEX chL ChR HEX ChL ChR

0 1 1 40 1 1 co 1 1

1 1 10 41 1 10 C1 1 10

3 1 100 43 1 100 C3 1 100

4 10 1 44 10 1 C4 10 1

5 10 10 45 10 10 C5 10 10

7 10 100 47 10 100 c7 10 100

C 100 1 4C 100 1 cC 100 1

D 100 10 4D 100 10 cD 100 10

F 100 100 4F 100 100 CF 100 100
10 1 1 50 1 1 DO 1 1
11 1 10 51 1 10 D1 1 10
13 1 100 53 1 100 D3 1 100
14 10 1 54 10 1 D4 10 1
15 10 10 55 10 10 D5 10 10
17 10 100 57 10 100 D7 10 100
1C 100 1 5C 100 1 DC 100 1
1D 100 10 5D 100 10 DD 100 10
1F 100 100 5F 100 100 DF 100 100
30 1 1 70 1 1 FO 1 1
31 1 10 71 1 10 F1 1 10
33 1 100 73 1 100 F3 1 100
34 10 1 74 10 1 F4 10 1
35 10 10 75 10 10 F5 10 10
37 10 100 77 10 100 F7 10 100
3C 100 1 7C 100 1 FC 100 1
3D 100 10 7D 100 10 FD 100 10
3F 100 100 7F 100 100 FF 100 100

A.2 Conversion Factors

EM61-MK?2 has four channels. Channels 1, 2, and 3 are common for Mode 4 and Mode
D. Channel 4 in Mode D is named Channel T (it corresponds to Top coil).

The instrument response is converted to output voltage in mV for each sampling chan-
nel as given below.

Channel 1to4 - converted data
DATA1 (to 4) - instrument output for each channel as recorded in the data file
RANGE - range is controlled by the EM61-MK2, it can be 1, 10, 100
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Standard Unit - Mode 4 (One Sensor 1 x0.5mor 1x1m)
Channel 1=(DATA1 x 4.8333 x 2)/RANGE
Channel 2=(DATA2 x 4.8333 x 2)/RANGE
Channel 3=(DATA3 x 4.8333 x 2)/RANGE
Channel 4=(DATA4 x 4.8333 x 2)/RANGE

Standard Unit - Mode D (Two Sensors 1 x 0.5 m or 1 x 1 m, Top and Bottom coils)
Channel 1=(DATA1 x 4.8333 x 2)/RANGE
Channel 2=(DATA2 x 4.8333 x 2)/RANGE
Channel 3=(DATA3 x 4.8333 x 2)/RANGE
Channel T=(DATA4 x 4.8333 x 4)/RANGE
if coil is 1 x 0.5 m Channel T is further multiplied by a factor 1.114.

Hand Held Unit - Mode 4 (One Sensor)
Channel 1 = 0.902500 x (DATA1 x 4.8333)/RANGE
Channel 2 = 1.363000 x (DATAZ2 x 4.8333)/RANGE
Channel 3 = 2.026795 x (DATA3 x 4.8333)/RANGE
Channel 4 = 3.018856 x (DATA4 x 4.8333)/RANGE

Hand Held Unit - Mode D (Two Sensors, Top and Bottom coils)
Channel 1 = 0.9025 x (DATAL1 x 4.8333)/RANGE
Channel 2 = 1.3630 x (DATA2 x 4.8333)/RANGE
Channel 3 = 2.0430 x (DATA3 x 4.8333)/RANGE
Channel T = 12.152 x (DATA4 x 4.8333)/RANGE

High Power Unit - Mode 4 and Mode D (One Sensor 1 x(0.5mor 1x 1 m)
Channel 1=(DATA1 x 4.8333 x 1.71644)/RANGE
Channel 2=(DATAZ2 x 4.8333 x 2.5398)/RANGE
Channel 3=(DATA3 x 4.8333 x 3.735)/RANGE
Channel 4=(DATA4 x 4.8333 x 6.0756)/RANGE
if coil is 1 x 0.5 m Channel T is further multiplied by a factor 1.114.

Further (with the exception of N.C.C. instrument type) each channel is normalized by
current following formula:

Standard Unit Channel = Channel x 3000/Current
Hand Held Unit Channel = Channel x 1800/Current
High Power Unit if current is larger than 1350 (program units)
Channel = Channel x 1840/Current
otherwise

Channel = Channel x 920/Current
where, current is a value represented by Sh, 51, and 6 in reading
record of ML61MK?2xpn data file (see section A.1)
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A.3 Example of ML61MK2xpn Data File

The ML61MK2xpn 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.
ML61MK2aw125GPS0001200

20111B 0.200
1.500 0.000210101

H 1
G
G
G 0.500 0.700
G 0.000 0.000 3000.00
0 0.00 1
0 0.00 1
0 0.00 1
0 0.00 1
0 0.00 2
0 0.00 2
0 0.00 2
0 0.00 2
L2 00
229.00 0

201122008 11:22:28
0 0.00 0.00 1
0 0.00 .00 1
0 0.00 0.00 1
0 0.00 0.00 1
0 0.00 0.00 2
0 0.00 0.00 2
0 0.00 0.00 2
0 0.00 0.00 2
*11:22:28.468 439031
ty—iKY—#—¢ Y . 440750

+ X~ Y‘_U 440750
T8 &L ~Z 3/4 __bkQ 440953
ty_oya_ Y 7V, 440953
Ty rLp”| 1/2 Y " aQ 441156

@%GP&G §o§o7‘00 4336 870
#74 ?937 682

#14é é4 -35, M, 5’ FIETLAY
, 441296
Ty_cLa_O - y_Uq 441359
ty"#yPT § Y_, y . 441359
ty Xﬁ (c) Y \ 441562
Ty:ﬁ"&_y ¢y PO 441562
ty" yu—. Y~y 441765
TM sLc U ° Y
JA 441765
ty_’ya_!
y 411968 .
Ty ’MX ua 441968
@ GPGG§%589307 O? 4336 871
#14é é4 -35,M,5, i ot
442296
Tu mM,
» > Y pQ , 442265
/ya_’_ Y ¥ 442265
Ea > 8 442375
Tu “jL-Ti¥ Y_ O 442375
ty_,yp # 2 5 442578
Tu_ Ul 442578

& Y
ty Y + Y_ 442781
y XY <N U X& 442781
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ML61MK2xpn and GPS Input

B.1 Using the ML61MK2xpn with a GPS System

The ML61MK2xpn program accepts input from GPS systems that stream NMEA-0183
compatible data. through their output port. The program can use the following NMEA
messages: pair GGA and GSA, GGA, POS, GLL, LLK, LLQ. and GGK. In addition

to GPS NMEA statements ML61MK2xpn provides also interface to Leica Robotics
Total Station TPS1100 and TPS1200 for areas were GPS signal is not accessible. To use
Leica Robotics device select option "Leica TPS" in NMEA Data of the GPS Port Setup
menu. The program writes entire message (that was selected in GPS Input menu) to the
ML61MK2xpn data file. If the pair GGA/GSA is selected, both GGA and GSA messag-
es are written to the ML61MK2xpn data file. The GSA message is used to display index
PDOP (Position Dilution of Precision) on the logger screen and to determine quality of
GPS position while processing data in the program ML61MK2xpn.

The GPS system means (control device, receiver panel, or manufacturer software) must
be used to set GPS receiver communication parameters, to specify frequency of GPS
output, and number and type of NMEA messages sent by the GPS system output port.
Any GPS system can send various NMEA messages. It is important to select only mes-
sages (GGA, POS, GLL, LLK, LLQ, GGK, or GGA and GSA) that are actually used

by ML61MK2xpn. The program will accept any GPS string sent by the GPS receiver,
however it uses time to process GPS data that is not being used. Therefore, selecting a
larger number of NMEA messages for GPS output will result in slower data acquisition
of data. Normally, the ML61MK2xpn uses less than 100 ms to process and record GPS
data from the two NMEA messages, GGA and GSA.

If the particular GPS receiver is capable of sending data more than once a second, limit
its output frequency to a maximum 1 Hz. At higher frequency of GPS data the program
will be occupied by GPS activity and may not record all required EM61-MK2 data. The
ML61MK2xpn can record all EM61-MK?2 readings and one GPS position per second,
number may be lower depending on number of GPS statements and type of computer
employed. Data processing program Multi61MK2xpn will interpolate EM61MK2xpn
stations between GPS positions.

To achieve higher speed of data acquisition it is also recommended to use single NMEA
message (i.e. POS, LLK, GGK, or just GGA). In addition, if it is possible set faster Baud
Rate for GPS, i.e. 19200 or 38400 instead of default value of 9600.
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If the pair GGA/GSA is selected, only message GGA is necessary to position EM61-
MK?2 data. If message GSA is not available in a particular system, the ML61MK2xpn
will function and record position data based on GGA message. Lack of GSA message
will result in PDOP index displayed as Not Available (N/A) on the logger display. In this
case it is better to select the message GGA which will provide display of index HDOP
(Horizontal Position Dilution of Precision).

The ML61MK2xpn displays several parameters related to GPS status. A label DGPS
(Differential Global Positioning System) in the program indicates that GPS readings are
differentially corrected in real time. Label AGPS (Autonomous Global Positioning Sys-
tem) in ML61MK2xpn logging screen indicates lack of differential correction. There are
three more labels RTK3, RTK4, and RTK5 (RTK - Real Time Kinematic) and they cor-
respond to GPS Quality Indicator 3, 4, and 5. Correction AGPS corresponds to Quality
Indicator 1, and DGPS represents Quality Indicator 2. Corrections described by RTK1
to RTKS (and higher) correspond to Quality Indicator 3, 4, and 5 (they have often differ-
ent names for different brands of GPS receivers). See next section B.2 and GPS receiver
documentation for detailed description and availability of this parameter.

On the right side of labels DGPS, AGPS, or RTK two small circles are displayed. These
circles should alternate colour between green (or red if below specified GPS Warning
Mask) and white with the frequency of GPS update rate (usually 1 second intervals).

If circles do not alternate for a long period of time it means that the GPS system is not
working or that it is not connected to the field computer. The number of recorded GPS
positions are displayed on the right side of the small green/white circle. This number is
updated only in logging mode, when the data is recorded (in Stand By mode or during
Monitoring the moving square, updated GPS positions, index PDOP, and number of
tracked satellites, indicate presence of GPS input).

Two more GPS parameters are displayed. These are index PDOP shown by label P (or
PDOP) and number of tracked satellites represented by label S. The index called PDOP
(Position Dilution of Precision) measures the strength of satellite coverage 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 HDOP
is related only to horizontal position fix. It is used when message GGA was selected. If a
message GGL was selected the index PDOP nor HDOP are not available.

Refer to GPS documentation and literature for more information related to error
sources of GPS positioning.
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B.2 Description of Selected NMEA Data 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

S

dddmm.mmmmm

S

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

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

pPp-p HDOP = 0.0t0 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
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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 in-
formation. The GGK shown below is not a standard NMEA data message and it is used
in several Trimble GPS receivers. If this message is used as a standard NMEA statement
by a given GPS receiver it starts with SGPGGK and contains GDOP instead of DOP.

TrackMaker software automatically recognizes which type of GGK message is used.

The Trimble proprietary type of GGK 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

qaq
p.p

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
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EHT-aa.aaa Ellipsoidal height of fix

M unit of measure for ellipsoidal height in meters
*cc Checksum
<CR><LF> Carriage return and Line feed

B.3 Configuring Trimble GPS Pathfinder ProXRS System

The data output in the Trimble Pathfinder ProXRS receiver can be configured in Asset
Surveyor software in Trimble field computer (TSC1, TDC1, or TDC2). The Asset Sur-
veyor Operation Manual provides detailes of the NMEA output format.

While running Asset Surveyor software select NMEA/TSIP output options from the
Communication options menu. In the NMEA/TSIP output options form for Output
select NMEA. After the NMEA option is selected Asset Surveyor extends the NMEA/
TSIP form. Select Baud Rate: 9600 and Output interval: 1s (or larger if required). Below
these parameters a list of available NMEA-0183 messages will be displayed. Enable only
required messages: GGA and GSA, or only GGA.

After you save the contents of the NMEA/TSIP output options form with the Output
patameter set to NMEA, the Pathfinder GPS receiver begins to stream selected NMEA-
0183 messages at the specified Output interval.
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