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Introduction

The Geomar RTmap61L.X2 Data Logging System for Geonics EM61-LX2 consists of a data
acquisition program RTmap61L.X2 and associated PC computer data processing program RT-
M61LX2. This manual describes the use of the RTmap61LX2 program used with the tablet or
laptop field computer (operating under MS Windows 10 or later) with display in landscape as
well as in portrait mode, Geonics EM61-LX2 instrument, and Global Positioning System (GPS)
receiver or selected Robotic Total Station (RTS).

The associated program RTM61L.X2 is used to process data files recorded under the control

of program RTmap61LX2. Main function of this program is to position the EM61-LX2 sensors
based on the recorded GPS position and the configuration of the system. The RTM61LX2 also
allows you to correct the collected GPS positions with post-processed GPS files. In case of grid
based surveys (without GPS positioning) data files can be exported to Geonics DAT61LX2 (L61)
format and data can be processed using the Geonics program DAT61L.X2.

1.1 About the RTmap61LX2 Program

Program RTmap61LX2 acquires and records survey data from the EM61-LX2 unit,
under the control of the operator. It also records various field information such as survey
line number (line name), starting station, increment, comments, etc. Readings are given
in real time in mV. In addition, the program allows you to monitor the instrument output
while data are not recorded. The RTmap61LX2 continuously monitors the GPS receiver
signal quality, the EM61-LX2 measured channels for each sensor, level of the instru-
ment battery and TX current, and state of fiducial marker without leaving the program.

During data collection the program can work in three display modes: mapping, naviga-
tion, and profile mode. Mapping mode is a special case of Navigation mode, while pro-
viding all functions of navigation mode, mapping mode displays colour image that repre-
sents measured amplitude variations. Therefore Navigation and Mapping mode labeling
may be used interchangeably for both modes in this manual. While in navigation mode,
the main portion of the screen displays all logged positions marked by a swath bars or
dots for each sensor, and current position of the system denoted by cross mark based on
GPS input. 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. Mapping mode (real time colour imaging) helps in control
quality during surveying since in any areas of anomalous response density of survey
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coverage can be increased instantly. There is no dot representation in mapping mode, all
data points are drawn continuously as small bars separately for each sensor resulting in
pseudo-grid colour image. The swath bar width is set by default to the EM61-LX2 anten-
na width, usually 1 m per sensor. The swath bar is drawn to scale in the employed map
scale with correction for the GPS antenna offsets. The RI'map61LX2 does not require
that survey has to be conducted along parallel straight lines. In Mapping and Navigation
modes the instrument output is also shown in windows containing profiles. The display
can be switched to Profile mode at any time. In this mode Map window disappears and
profile windows are extended in length. Mapping and Navigation modes are available
only when working GPS receiver is connected to the field computer.

In any display mode readings are additionally displayed in real time as numeric values
in mV as well as in graphic mode, as profiles and moving graphic bars. The output of
the instrument is represented by a window containing profiles (updated only in Logging
mode) and by six or three graphic bars, for Channels E (Early), L (Late), and F (Fil-
tered) for each sensor. This allows for very fast visual information about each channel.

The RTmap61LX2 can act as a standalone GPS logger if required. This feature can be
useful while mapping topographical features (roads, fences, etc.) that are to be present-
ed together with EM61-LX2 data. These files have extension GXY and they can be used
in Geomar data processing software for any other instrument (i.e. TrackMaker61MK2,
RTmap31, Multi61MK2, etc.).

When program operates in mapping or navigation mode the display is not limited to

the current set of data. The user may also display positions from previously recorded
RTmap61LX2 (or GXY) file, including last data file and continue data collection. This
allows for the easy and fast location of the last recorded positions (i.e. from former day),
as well as fill any gaps in the survey coverage. In addition up to 10 data files (any RTmap
or TrackMaker for all EM611L.X2 data files, and data files collected with V2.00 or later
for all other instruments) or prepared text files (with coordinates) can be displayed as
background files. This option is useful to show site outline, areas of special interest, any
specific lines to follow, etc..

The RTmap61LX2 accepts NMEA-0183 compatible data from a GPS receiver directly
connected to an Allegro field computer. GPS data which is embedded in the RTma-
p61LX2 data file can be processed later in the Geomar RTM61LX2 program. The
connected GPS must be able to stream NMEA-0183 compatible messages. The RTma-
p61LX2 uses one of the following types of NMEA messages: a pair GGA/GSA, GGA,
POS, GLL, LLK, LLQ, GLL, and GGK, as well as positions given by Robotics Total
Station streaming pseudo-GGA message (for example Leica TPS1100/TPS1200 and
some Trimble models). Messages GGA, GGK, and pair GGA/GSA are preferred since
they contain all necessary information. GPS readings Latitude and Longitude (or UTM
meters or feet coordinates), as well as parameters indicating quality of GPS signal: status
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of differential corrections, number of satellites, and PDOP parameter, are displayed in
real time.

The program allows you to record data while using the standard EM61-LX2 two sensor
model as well as model with one sensor.

System and survey setup parameters are saved in the program configuration file, there-
fore they can be automatically 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 RX2. Data files can be appended, therefore data set that is already collected in
the data file can be displayed on the screen map and survey can be continued to assure
proper area coverage. When append data file is used, size of the entire data file (past
and currently logged portions) is subject to limitation described below.

One EM61-LX2 record takes 27 bytes. The RI'map61LX2 can process, display, and
record up to 18 readings per second with GPS receiver streaming positions at 1 Hz or 2
Hz.

The maximum number of 28,800 GPS positions is allowed in one file. This corresponds
to 8 hours of continuous data collection if GPS positions are collected every second, or
16 hours if GPS data is taken every 2 seconds. However, it is strongly advised to limit
files to for example approximately 1 to 2 hours blocks.

Data files are permanently saved every time a Pause button is used (whenever logging
mode is changed from Logging to Stand By) during data logging. Therefore it is rec-
ommended to use Pause button as often as possible, at any turns between survey lines,
breaks, etc.

It is strongly advised that even if your GPS receiver supports faster rates the 1 Hz update
for GPS positions is used. RTmap61LX2 will work with rates higher than 1 Hz, however
operation may not be quick when re scaling display and data files will be unnecessarily
large in size. The data processing program RTM61LX2 will interpolate all EM61-LX2
stations between GPS positions in the very similar way as GPS receiver does in real time.

1.
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1.2 Program Requirements

To successfully use this software, you will need :

Computer

- PC field computer operating under Windows 11, 10 or 7,

- USB port for memory module, or other mean to transfer files,

- minimum 800 x 600 pixel display resolution,

- serial ports:
one serial port for instrument and one serial port if directly connected
GPS receiver is to be used (USB to RS-232 ports adapters or wireless
Bluetooth connection can be used for EM61-LX2 and/or GPS).

Geonics EM61-1LX2
The EM61-LX2 instrument with associated cables.

GPS Receiver
The GPS receiver capable of streaming NMEA messages (GGA. POS, GLL,
LLQ, LLK, GGK), or supported Robotics Total Station.

1.3 Contents of RTmap61LX2 disk

The program RTmap61LX2 is stored on RTmap61L.X2 USB drive or CD distribution
disk. All necessary configuration files are created in your computer after the program
is run for the first time. Check that the file SetupRTmap61LX2.exe that installs RT'ma-
p61LX2 is included on the USB or CD disk. This file can be also downloaded from the
Geomar web site. In general four files are needed:

SetupRTmap61LX2.exe - installs data acquisition program file RTmap61LX2
Setup61LX2R.exe - setup for the data processing program RTM61LX2
RTmap61LX2.pdf - manual for RTmap61LX2 progam

RTM61LX2.pdf - manual for RTM61LX2 program

1.4 Installing RTmap61LX2

Execute supplied or downloaded setup program SetupRTmap61LX2 (another setup pro-
gram Setup61LX2R installs data processing program RTM61L.X2). The RTmap61LX2
is a stand alone program and it does not require any additional drivers nor run time
libraries.
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The RTmap61LX2 data files contain extension name RX2 and their base names should
be limited to 8 characters.

1.5 Software Key

The data acquisition program RTmap61LX2 is licensed for one field computer. The
program is secured with Software Key. Initialization of the program requires a software
key that is based on the computer unique ID number generated by the program. During
the first run (after any the Logging button is pressed or tapped) the program will display
the Enter Software Key window (Figure 1.1) and the ID number for this computer will
be displayed at the bottom of the window as 11 character string (one letter followed by
10 digits). Please forward this number to Geomar Software and the Software Key will be
provided.

i Rimaps1Lx2 - X
ol - I
SURVEY PARAMETERS i .
Survey Mode: AUTO Geomar USB Keyis not detected and the program is Logging GPS Monitoring
Update Rate: 500 Hz not activated by the Software Key.
Survey Line: 1 Please press the Cancel button and insert USB Key, or
Line Increment: 1.00 enter Software Key and press the OK button.
Start Station 0.000 Enter Software Key in the box below urvey Setup Map Options
Station Increment: 1.000 [—‘

Geomeg To obtain Software Key please contact Geomar
Software Inc. and provide computer ID# shown below.

K1015374528

Cancel I

jystem Setup Profiles Options

Alarms Setup Reset to Default

O

GPS Port Setup Exit

Version 1.08

Geomar Software Inc.

Figure 1.1:  Enter Software Key window

Please enter the software key in the appropriate box in the Enter Software Key window
(Figure 1.2) and click the OK or press the Enter key. From now on the program will
run without any interruption, unless program will be moved without key file to another
folder or key file will be deleted. Any future updates of the program will not require
entry of the software key.

1.
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Enter Software Key X

Geomar USB Key is not detected and the program is
not activated by the Software Key.

Please press the Cancel button and insert USB Key, or
enter Software Key and press the OK button.

Enter Software Key in the box below
|.J3265P3AKOAG\

To obtain Software Key please contact Geomar
Software Inc. and provide computer ID# shown below.

K1015374528

Cancel | OK [ |

Figure 1.2: Entering the Sofiware Key

1.6 Data Files

Data files are saved in the user specified folder with file extension name RX2. All RT-
map61LX2 data files with extension RX2 (or GXY if standalone GPS files are created)
are binary data files. These data files can be loaded to and processed in the RTM61LX2
program.

Please do not open binary RX2 files in a text editor without having a copy of the origi-
nal. While it is possible to view these files in text editor, any accidental Save action will
damage data file. If any binary data file is to be viewed in text editor please make a copy
of the file first.

Also, if RX2 files are sent by e-mail it is safer to zip them since some e-mail server treat
attached binary files as text files and add Carriage Return or Line Feed characters. This
action corrupts any binary file. In any case, please retain raw binary data files in the log-
ging computer till the end of the project.

1.7 Running RTmap61LX2 Program

Start RTmap61LX2 by double clicking the RTmap61LX2 icon in the Start|Programs
menu, in Windows Explorer, or on the desktop shortcut created by the setup program.
At the start, RTmap61LX2 displays the following screen (Figure 1.3):
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i RimapsiLx2 - X

CURRENT PROGRAM SETTINGS
SURVEY PARAMETERS SYSTEM SETUP
Survey Mode: AUTO EMG1-LX2Port:  COM10 Logging GPS Monitoring
Update Rate: 5.00 Hz EM61-LX2 Type: Standard
Survey Line: 1 Number of Sensors: 2
Line Increment: 1.00 Pause Key: any key
Start Station: 0.000 GPS Input: Enabled §uwey Setup Map Options
Station Increment:  1.000 GPS Data: GGA

Geometry Setup

System Setup Profiles Options

Alarms Setup Reset to Default

O

GPS Port Setup Exit

RTmap61LX2

Version 108

Geomar Software Inc.

Figure 1.3: The RTmap61LX2 Main Screen
The RTmap61LX2 is a command button and dialog driven program. Command buttons
can be executed by clicking with the left mouse button, or by tapping if touchscreen is
available, or by pressing the indicated (underlined) character on the keyboard, or by us-
ing TAB or arrow keys 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.

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 a 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 system geometry (EM61-LX2 sensors and GPS antenna).
The graphic diagram is updated in real time as soon as the system geometry parameters
are changed in Geometry Setup dialog. A description of the Main Screen functions and
information is given in Chapter 3.

1.8 RTmap61LX2 Program Overview

The data acquisition program RTmap61LX2 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
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the same as in previous logging session: when the program is started, the instrument and
GPS receiver are turned on, output of the connected EM61-LX2 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, espe-
cially 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 1.4) which allows you to examine the EM61-L.X2 each channel
output and GPS performance. To record data one has to specify the data file name. The
program will allow you to append data to an existing file (any file in RX2 format), or re-
call the last file. After the data file is created the program will switch to Stand By mode
(Fifures 1.5 to 1.7). 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 switch the program to Logging mode and EM61-LX2 and GPS
data will be recorded in the data file according to selected mode of operation (Figure

i RimapsiLx2 - X
Monitoring (Auto) ChL Map Size: 40m Batiery: 120V Current 3.9 A 1000.0 mv
0.0mV
File: Positions: 0 olLE 3744
+ Curr. Line: 1 RTKE & @l 109
Station: 0.0 HDOP:2.0 Sat 11 2 ;FE 1322;
Totsms: 0 Lat N43'36'35.6400 | —
Tot Time: 00:00:00 Lon: W079'36'38.4180" clre 13
Enter Review
Exit Menu
Lf Rt
Null Eile
Up Dn
00 Speed. 2.90 mph 50 &

Figure 1.4: RTmap61LX2 logging screen in the Mapping (Monitoring) mode

The instruments output is shown in the form of numeric values for channels LE, LL, LF
for the left sensor and RE, RL, and RF for the right sensor (if one sensor model is se-
lected then it will be represented by labels for the Left Coil) in mV, in the form of profile
plots, as well as plotted in graphic mode (Figures 1.5 to 1.8). An equalizer type (graphic
bars) displays data for EM61-LX2 channels as three bars for each sensor in two win-
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dows. The left and right windows correspond to the Left and Right sensors. Bars in each
window represent Channel E (Early) readings, second bar Channel L (Late), and the
third one Channel F (Filtered). Moving graphic bars are displayed with different colours
that correspond to profile curves colours specified in Profile Display Options dialog.
Range of displayed amplitudes is common for moving bars window and profile window.
Currently set range is labeled at the bottom and top of moving bars windows.

This type of display allows for a legible and very quick estimation of the EM61-LX2
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 in two windows, left sensor output is shown in the top profile window
while profiles in the lower window represent the right sensor. In case a model with one
sensor is used then there is one moving bar and one profile window, see Figure 1.10. If
longer profile curves are needed the program can be switched to Profile View mode at
any time during the survey. Change of display type between Mapping (or Navigation)
and Profile modes can be performed by pressing key T (toggle) in the Monitoring or

Stand By mode.

When working GPS receiver is connected to the field computer then program uses
Navigation or Mapping (depending on settings) mode by default. The RTmap61LX2
screen in Navigation mode is shown in Figure 1.5 (EM61-LX2 position and footprint

- X

i RimapsiLx2
Stand By (Auto) Map Size: 30m Batiery: 11.8V Current 3.8 A 1000.0 mv
u
S e g W h

0.0mV

—_— File: 221127_004 Positions: 141 LE 7525
_ Curr. Line: 1 RTK8 & L 2960
-t —_— Station:  651.00 HDOP:2.0 Sat 11 LF; 166
— — Tot Stns: 652 Lat: N4336'35.6400" EE ;ﬁz
—_ Tot Time: 00:0223 Lon: W079'36'38.4180" RF- 127G
—— Enter Review
N S A A Exit Menu
—_
R S R IS
Lf Rt
- T Qline Go
_ Up Dn [
Speed: 2.80 mph 50

00

Figure 1.5 RTmap61LX2 screen in Navigation (Stand By) mode, Swath
Bars represents two sensors Jgootprint (2 m) on a 30 m map size

with 2 m guiding lines separation.
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represented by selected swath bar) and Figure 1.6 (EM61-LX2 position is represented by
a dot). Each swath bar or dot shows position recorded at the moment the GPS station is
recorded, positions of recorded EM61-LX2 data (located between GPS points) are not

shown in Navigation mode.

W Rimap61Lx2
Curvent SBA 1000.0 mV

DI T F"

DR

LR L

LI ALY I
LI AR I
|

00mV

M A = T T
M R

LA I I T

*le

..

.

. »

LR 4

.

* .

*le File: 221127_004 Positions: 141 E 7831
‘s PR Curr. Line: 1 RTK8 ® L 2079
..t P Station:  651.00 HDOP:20 Sat 11 LF 1232
ole ole PR Tot Stns: 652 Lat: N4336'35.6400" EE ;3:
“le #s PPN Tot Time: 00:0223 Lon: W079°36'38.4180" RE 1334
sls ss s aee
- 4 * " -

s s B o Enter Review
4 te save Exit Menu
o p e et
g 2 e 8800
s o e & ote Lf Rt
*e s s
M QLine Go
“s s e sy Up Dn
50 l

00 Speed: 2.80 mph
o

Figure 1.6 The RTmap61LX2 screen in Navigation (Stand By) mode, EM61-LX2

sensors positions are represented by dots (parameters as in Fig. 1.5).
Mapping mode that provides navigation, survey coverage and data quality control at the
same time is similar to Navigation mode, however it shows positions of EM61-LX2 read-
ings (not only at GPS points). Readings are shown as a coloured image of amplitude for
each measurement. Due to screen resolution and specified map size readings points may
be decimated or filled in (expanded) to show coverage in continuous mode. The RTma-

p61LX2 screen in Mapping mode example is shown in Figure 1.7.

Clicking or tapping on the Go button (or pressing key G or <ENTER > if it is default

button) will change the program to Logging mode and EM61-LX2 and GPS data will be
recorded in the data file according to selected mode of operation. Updated map, profile
windows as well as green background in numeric values window clearly indicate Logging

mode and data recording, Figure 1.8.

Positions of sensors are calculated in real time in Navigation and in Mapping modes and
properly reflect preset GPS antenna offsets. Actual position of GPS antenna is shown by

"+" cursor on the real time map.
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W Rimap61Lx2
Stand By (Auto) Map Size: 30m Battery: 11.8V Curent 3.8A

File: 221127_004 Positions: 141 ~
Curt Line: 1 RTKE ® Gl 231
Station:  651.00 HDOP:20 Sat 11 (‘: LF: 910
o 5 RE: 5380
Tot Sins: 652 Lat N43'36'35.6400 2
Tot Time: 00:0223 Lon: W079°36'38.4180" & |RF: 987
Enter Review
Exit Menu
Lf Rt
QLine Go
Up Dn N
00 Speed: 3.30 mph 50
— ]

Figure 1.7:  The RTmap61LX?2 in the Mapping (Stand By) mode, mapped are Channels
LL and RL (parameters as in Figures 1.5 and 1.6)

W RimapsiLx2

Logging (ALto) Map Size: 40m Batiery: 11.8V Current 3.8A 1000.0 mV/
| i
00mV
File:221127_005 Postions: 177
Curt. Line: 1 RTK8 ®
Station: 1516.00 HDOP:20 Sat 11
Tot Stns: 823 Lat N43°36'356400"
Tot Time: 00:0301 Lon: W079'36'38.4180"

. Tap/Click PAUSE button or
Enter Review press any key to pause
Lf Rt
PAUSE
Up Dn
00 Speed: 2.70 mph 50
- ]

Figure 1.8: The RTmap61LX?2 in the Mapping (Logging) mode, mapped is Late
Channel (Channels LL and RL), cursor ind%cates instant position of the
GPS antenna, and green background in numeric window indicates data
recording
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If GPS is not used during the survey the default type of display is Profile mode and

Mapping and Navigation modes are not accessible. Example of the RT'map61L.X2 screen

in Profile mode is given in Figure 1.9. When changing display from Profile to Naviga-

tion 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
rogram keeps track of survey path while in navigation mode.

Stand By (Auto) Batiery: 11.8V  Curent 3.8A 1000.0 mv

L

| i
| il | A
A b\‘ Uy, J\,.!A,,ddwﬁ Lo

Speed: 350 mph 50
]

File: 221127_004
Curr.Line: 1
Station: 65100

Tot Stns: 652
Tot Time: 00:0223

Positions; 141
RTK8 &
HDOP:2.0 Sat 11

Lat  N43°36'35.6400"
Lon: W079°36'384180"

Menu Go

Exit ‘ QLine

Figure 1.9: The RTmap61LX2 (two sensors) in the Profile (Stand By) mode

When the EM61LX2 with one sensor is used the program displays labels for the Left
coil, as well as single windows for profiles and moving bars (Figure 1.10). Similarly, while
the profile view is selected profiles are displayed in a single profile window (Figure 1.11).
The type of EM61-LX2 use, two or one sensor must be selected in the System Setup
dialog. The program cannot detect number of sensors automatically.

The maximum number of 28,800 GPS positions is allowed in one file. This corresponds
to 8 hours of continuous data collection if GPS positions are collected every second, or
16 hours if GPS data is taken every 2 seconds. However, it is strongly advised to limit
files for example to approximately 2 to 3 hours blocks, especially when using high fre-
quency of EM61-LX2 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 time PAUSE key is
used. In case of accidental computer crash or lock up, data file will contain all readings
till the Pause Key was used last time. Therefore, it is good practice to pause data record-
ing at any possible moment, for example at the end of each survey line, at any obstruc-
tion, etc.

12
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7 RimapsiLxz
Logging {Auto)

00

ChL Map Size: 40m Batery: 1.8V Curent 3.7A
'S
00mV
File: 221127_006 Positions: 106
Curr Line: 1 RTK8 *
Station: 986.00 HDOP:20 Sat 11
Tot Stns: 987 Lat N4336'35 6400
Tot Time: 00:0148 Lon: W079°36'38.4180"
~ TapiClick PAUSE button or
Enter Review press any key to pause
Lf Rt
PAUSE
Up Dn
Speed: 280 mph 50
]

Figure 1.10: The RTmap61LX2 with one sensor in the Mapping (Logging) mode,
mapped is Late Channel (labelled as LL), cursor indicates instant position
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B Rimap6iLxz
Logging {Auto)

Batiery: 11.8V

Current 3.7 A

the GPS antenna, and green background in numeric window indicates
ata recording

i
1
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=

00mV

Ei

Speed: 350 mph

50

File: 221127_006
Curr.Line: 1
Station: 1192.00
Tot Stns: 1193
Tot Time: 00:02:11

Positions; 128
RTK8 &
HDOP:2.0 Sat 11

Lat  N43°36'35.6400"
Lon: W079°36'384180"

TapiClick PAUSE button or
press any key to pause

PAUSE

Figure 1.11: The RTmap61LX?2 (one sensor) in the Profile (Logging) mode
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1.9 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. The data process-
ing program RTM61LX2 uses sophisticated calculations to apply GPS antenna offsets,
however in order to achieve highest possible quality of data positioning the survey
should be carried out along relatively smooth pathways, especially if GPS antenna is
located not in the center of the instrument.

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

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

1.10 The RTmap61LX2 System Geometry

When a survey is positioned by GPS system the program allows to specify the GPS an-
tenna offset from the EM61-LX2 sensor center. Two parameters, GPS X Offset and GPS
Y offset describe location of GPS antenna. This location is represented by the distance
which is measured from the center of the system to the center of the GPS antenna, while
facing direction of the movement.

The center of the system for two sensors EM61L.X2 is located between two sensors as
shown in Figure 1.12 while in case of one sensor setup the center of the system is located
in the center of the sensor, Figure 1.13.

The antenna can be placed anywhere in relation to the instrument center. However to
achieve higher accuracy of the calculated positions the GPS antenna must be placed as
close to the center of the system as possible.

During the survey RTmap61LX2 applies GPS antenna offsets in real time, and calculates
and displays the EM61-LX2 real scaled positions in Mapping/Navigation mode.

14
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GPS Antenna

GPS Y Offset \

System Reference Point (0,0)
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Sensor - LV f

Direction of Movement

System Y axis

-
- System X axis

Sensor - Right

EM61-LX2 Two Sensors System

Figure 1.12: The RTmap61LX2 system with 2 sensors geometry
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Figure 1.13: The RTmap61LX?2 system with 1 sensor geometry

In the case where a wrong value was entered in the field, GPS X Offset and GPS 'Y
Offset parameters can be corrected later during data processing in the program RT-
M61LX2.
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Main Screen

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 parameters settings, and graphic illustrat-
ing current system geometry (one or two sensors setup and GPS antenna location). The
graphic diagram is updated in real time as soon as geometry parameters are changed in
the Survey Setup dialog or number of sensors changed in the System Setup dialog. The
RTmap61LX2 Main Screen is shown below in Figure 2.1.

i RimapsiLxe - X
CURRENT PROGRAM SETTINGS
SURVEY PARAMETERS SYSTEM SETUP
Survey Mode: AUTO EMBI-LX2Port  COMI2 Logging GPS Monitoring
Update Rate: 10.00 Hz EMG61-LX2 Type: Standard
Survey Line: 1 Number of Sensors: 2
Line Increment: 1.00 Pause Key: any key
Start Station: 0.000 GPS Input: Enabled §uwey Setup Map Options
Station Increment: 1.000 GPS Data GGA

Geometry Setup

System Setup Profiles Options

Alarms Setup Reset to Default

O

GPS Port Setup Exit

Version 1.08

Geomar Software Inc.

Figure 2.1:  The RTmap61LX2 (two sensors setup) Main Screen window

The RTmap61LX2 is a command button and dialog driven program. Command buttons
can be executed by taping touch sensitive screen, clicking with the left mouse button, or
by pressing the indicated (underlined) character on the keyboard, or by using TAB to
scroll through the buttons and ENTER to execute. Up and Down (or Left and Right)
arrow keys can be also used to scroll through buttons of the program Main Screen. Short
description for each of the options follows.

2. Main Menu 17



2.1 Short Description of Main Screen Options

Logging
This option allows you to monitor and log the EM61-LX2 output and GPS
receiver positions. Logging screen starts the program always in Monitor mode,
and then after a data file is created Stand By and Logging modes are available.
Monitor mode provides initial inspection of the range of the instrument read-
ings at the particular site, and quick inspection of the instrument settings and
GPS receiver performance.

Survey Setup
Dialog window that is associated with this option is used to set instrument
survey mode, update rate, survey line name, start station, line and station incre-
ments, and other parameters which are necessary to determine survey settings

(Figure 2.2).
EM61-LX2 Settings GPS Antenna Offsets

Readings/second: |10.00 GPS X Offset: {0.00 m
Null Values: Apply |None - GPS Y Offset: {0.00 m

Reference Point 0,0 in the
Stations Parameters center of sensors (or sensor),

offset values in meters
Start Station: 0.000
Station Increment: |1.000 Geometry Description

G5 Antenna

surevy
direction

Survey Lines Parameters " Grsx’

Survey Line: 1 T g

0.0

Line Increment:  {1.00 Sensor Left

Line Sequence:  |Alternate -
Direction: North M Cancel | OK

Figure 2.2:  The Survey Setup dialog

Sensor Right

The Null Values parameter determines whether Nulling Factors from the last
session are applied (Last Survey) or they are re-set to zero (None).

This dialog allows you to specify GPS antenna offsets. Small graphic window
illustrates meaning of geometry parameters for two sensors setup (this is refer-
ence graphic, the drawing is not updated as graphic diagram in Main Screen
which represents actual layout of the system). After the button OK is clicked or

18
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tapped the dialog disappears and layout of the system configuration is updated
in the Main Screen.

System Setup
This option (see Figure 2.3) allows user to enable and disable (if GXY file is to
be collected) instrument connection, to select type of EM61-LX2 instrument
type, number of employed sensors, and to assign serial port number for the
EM61-LX2 and GPS. The Pause Key, Speed Bar units, Coordinates Display
type (geodetic or UTM with units), and to select Soft Marker Key.
Filter Factors can be manually specified for each sensor.
Audio indicating recording as well as Audio Alarm for disconnection can be also
selected in this dialog.

System Setup X

EM61-LX2 Stater Enabled | EMGT-LX2Port  [COM12 -
EM61-LX2 Type: Standard 'I GPS Port: |COMW 1 h
Number of Sensors: |2 Sensors E| Fitter Factor Left: ~~ |310.0

Filter Factor Right: IST 0.0
Pause Key: any non arrow/nur 'I

Audio Tiks During Data Collection &

Speed Bar Units: meters/s 'I Audio Alarm for any Disconnection
Coordinates Display:  |Geodstic -l

Cancel 0K
Soft Marker Key: any arrow or nume 'l

Figure 2.3:  System Setup dialog

Alarm Setup
The Alarm Setup dialog (Figure 2.4) allows you to selected one of three settings
for alarm: Disabled, Simple, and Enhanced.
Tapping on the down arrow next to the text box labeled Select Alarm Type
opens a drop-down box showing the available settings: Disabled, Simple, and
Enhanced. Depending on the selection corresponding portions of the dialog are
enabled.
Tapping or clicking on the Alarm Sound Indicator opens a drop-down box show-
ing three available settings: Disabled, Voice Indication, and Ringing.
The option labeled Alarm Monitored Channel allows you to select one of the
EM61LX2 channel to be monitored for alarms.
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Alarm Setup

~Alarm Setup

Select Alarm Type: | Disabled -

Alarm Audio Indicator: Ivoice Indication j

Alarm Monitored Channel: IEarIyr Channel j

~Simple Alarm Setting

Amplitude Alarm Level: I‘IOO_O mV/

~Enhanced Alarm Settings

Minimum Amplitude Level: 50.0 m\/
Maximum Amplitude Level: |1 0000 mv

Medium Anomaly Width: |3 Samples vI
No of Descending Rdgs: |1 Sample 'I

Cancel OK

Figure 2.4:  Alarms Setup dialog

GPS Port Setup
The GPS Port Setup dialog (Figure 2.5) 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.
This dialog provides also set of parameters that enable and determine GPS
Warning Mask function.

Monitor GPS
After the button labeled Monitor GPS is clicked or tapped on the GPS Moni-
toring will be displayed. Any string streamed by GPS receiver will be displayed
in the monitoring window. In addition to monitoring GPS output, this window
allows to send NMEA command to GPS receivers (if supported by connected
GPS model).

RTmap61X2 User's Manual



GPS Port Setup X

GPS Parameters Setup GPS Warning Mask

Warning IW,
Quaity  [paPs -
HDOP  [4a0
Satites [5 -

GPS Input |Enabled

NMEA Data: |GGA

Serial Port:  [COM11:

Baud Rate: 4800

Led Lol Lol Laf Led Lo Lo

Parity: INo Enable Audio Warning
Data Bits: IB If any of above not met then GPS
- I.l circle indicator will blink in red and
Stop Bits: audio warning sound if enabled
pseudo-GGA by SLAM RTS |
RTS Unils  |metersorfeet -] Cancel OK
[

Figure 2.5:  GPS Port Setup dialog

Map Options
The Map Display Options dialog (Figure 2.6) 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 option labeled Colour
Map View can be used to set Navigation mode (by selecting item: GPS Posi-
tions, No Color Amplitude) and Mapping mode (any other item in this combo
box selection with choice of displaying colour map of one of EM61-LX2 chan-
nels: ChE, ChL, or ChE An item "Sensors Positions, No Colour Image" is
selected in Figure 2.6 for Navigation mode.
The default value for the Map Swath is the width of the EM61-LX2 antenna.
The size of Map Swath is optional and it can be selected in meters. It will repre-
sent width of the instrument footprint drawn and scaled to displayed map. The
Map Swath width should be selected based on intended survey line spacing and
lateral resolution of the survey.
In addition the Map Size, Map Unit, selection of Grid or Parallel Lines (to-
gether with Lines Tilt Angle), as well as Grid (or Lines) interval can be specified
in this dialog.
This dialog can be also displayed and all parameters with the exception of Map
Swath and Map Units (both must be selected before Logging session) can be
adjusted at any time during data collection in Logging mode.
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Map Display Options

o Map Preview
Map Units: | meters ~| [~ Cursor Size—| - Position Size — e —
Map Size: |40 metres 16 + el et
[100% ] oo+ oo e
Map Swath: [100% ~| Sensors 2 2 F:;'_:J——‘F;—F‘if‘
30 + 30 . L
MaP GridiLines Setup ae + P jj’jr_ﬂri‘,
& Basic Grid B i e
. s - + § ¢ — | [T
" Parallel Lines B e e
6 © —I— g * —— ,——’“ﬂf. F_;—-
Grid Interval: IZDD m __J—f“;f..f_;-w,;-
T
Lines Angle: |200 d it -’/“/J._H—f'_,fl
g I 80 Cursor Color | Position Colorl '/Juj:_ -

Colour Map View (select display type and channel to be used): ICDIour Map View of Late Channel L j

Positions View - Sensors positions are displayed at GPS intervals by dots or swath bars as selected in
the Position Size section above.

Colour Map View - Sensors positions and amplitude are represented by bars creating continuous colour
image for the selected EM61-LX2 channel.

Map Swath - This parameter affects only width of virtual instrument footprint shown on the real time map.

Cancel OK

Figure 2.6:  Map Display Options dialog

Profile Options
The Setup Display Options dialog (Figure 2.7) allows you to specify colour and
thickness of profile line for each channel (component, dipole mode, and coils
separation).

Setup Display Options

Channel Color (click to change) Thickness

Ch E (Early) i | |2 pixels vl
ChL (Late) | |3 pixels vl
| |4 pixels vl

Profiles colors are common for Left and Right sensors

[
|
ChF (Filtered) |

Cancel OK

Figure 2.7:  Setup Display Options dialog
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Reset to Default

A warning message will appear (Figure 2.8). The program reloads its default
settings and it closes. When it will be run again a new fresh configuration file
will be created.

% Rim:

CURRENT
SURVEY PARAMETERS
Survey Mode: AUTO
Update Rate: 10.00 Hz
Survey Line: 1
Line Increment: 1.00
Start Station: 0.00G

Station Increment:  1.00€

Reset

PROGRAM SETTINGS
SYSTEM SETUP
EM61-LX2 Port: com12
EMG61-LX2 Type: Standard
Number of Sensors: 2
Pause Key: any key

et to Default Setting

Program settings will be reset to default and the program
will close

Cancel ‘ OK b

Logging

GPS Monitoring

Setup

Map Options

Setup

Profiles Options

Setup

Reset to Default

GPS Port Setup

Exit

RTmap61LX2

Version 108

Geomar Software Inc

Figure 2.8: Reset parameters to default values procedure

Exit

Selecting this option will terminate the program execution.

2. Main Menu
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Survey Setup

The Survey Setup dialog, presented below in Figure 3.1, contains several parameters

which affect two important procedures: instrument settings (update rate and Null Fac-
tors application) and survey geometry layout (survey line names, line spacing, start sta-
tion, station increment, etc.), as well as GPS antenna offsets.

Survey Setup

Readings/second:

——— EM61-LX2 Settings

I'I 0.00

Null Values: Apply INone 'l

Start Station:

Stations Parameters

0.000

T

GPS Antenna Offsets

GPS X Offset: IU.OU m
GPS Y Offset: IU.UU m

Reference Point 0,0 in the
center of sensors (or sensor),
offset values in meters

Station Increment- |1.000 SELLE LB
Survey Lines Parameters EE ——
Survey Line: I'l 4
0.0 g
Line Increment.  (1.00 Sensorleft | SensorRight
Line Sequence: IAIternate -l
Direction: INorth vl Cancel 0K
s
Figure 3.1:  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, touch screen input, or the Down
and Up keys in drop-down box (parameters that have only a few possible options), or
keyboard for text box entry.

3. Survey Setup
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Description of the Survey Setup dialog options and parameters.

Readings/second (update rate)

This parameter describes number of readings per second that will be taken. Any

number larger than zero can be entered.

The maximum update rate of the instrument is approximately 18 readings per
second. At the same time, while using this instrument, the program uses only
native instrument frequency. Possible update rates are: 18 Hz (all streamed
readings), 9 Hz (every 2nd reading), 6 Hz (every 3rd reading), and so on. Values
Readings/s entered at this option will be rounded to the nearest base frequency

(for example 10 rdgs/s will result in approximately 9 readings/s).

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 3.2).

Survey Setup

—————EMB61-LX2 Settings

GPS Antenna Offsets

10.00

il

Readings/second:

Null Values: Apply None

Start Station: IO.GGG
Station Increment: I'l 000

None
Stations Parz

Survey Lines Parameters
|1

|1_00
IAIternate vl

West

Survey Line:
Line Increment:

Line Sequence:

1

Direction:

GPS X Offset: I0.00 m
GPS Y Offset: I0.00 m

Reference Point 0,0 in the
center of sensors (or sensor),
offset values in meters

—— Geometry Description

GPS Antenns

sureny |
direction

CoGPsx T

GRS Y

0,0

Sensor Left Sensor Right

Cancel OK

Figure 3.2:  Null Values selection

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.
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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.

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 Station Increment = 1 and the
current station will indicate number of stations taken since the start of the data
file.

Station Increment (station or wheel increment)
Activate text box for this option by clicking with a mouse or using TAB key and
then enter desired value.
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 the Station Increment
equal 1. The station displayed during data recording will indicate number of sta-
tions taken since the start of the data file.

Survey Line (survey line name)
Activate text box for this option by clicking with a mouse or using TAB key and
then enter desired name (number) for the survey line.
This is a user’s tag number/name for the profile line. The length of the name
can not exceed 8 characters.
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.
During surveys conducted along grid (no GPS positioning) the line name is
usually used as a coordinate perpendicular to the survey lines direction. For ex-
ample, 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 Geonics DAT61MK?2 program format (i.e. Line
-20S, will be assigned to coordinate -20, South or West depending on the survey
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layout, while Line 20S will indicate coordinate 20, North or East depending

on the survey layout). Letters 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).

Line Increment
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.
This setting will be used to determine number (name) of the next survey line
and will provide automatic survey line name while executing option Quick Line.
This parameter can be ignored if survey is positioned with GPS system.

Sequence
Tapping 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 and

then by using up or down arrow keys select one of two available items: Alternate
and One Way (Figure 3.3).

Survey Setup

EMG61-LX2 Settings GPS Antenna Offsets

Readings/second: |10-00 GPS X Offset: |0.00 m
Null Values: Apply INone vl GPS Y Offset: IG.GG m

Reference Point 0,0 in the
Stations Parameters——— | center of sensors (or sensor),
offset values in meters
Start Station: 0.000

Station Increment: |1.000 Geometry Description

Survey Lines Parameters

W

direction

"GPk P Astenna

Surewy

>

Survey Line: |1 £
0.0
Line Increment: I‘| .00 Sensor Left Sensor Right
Line Sequence: IAItern ate vl
Alternate
Direction: Cancel OK

Figure 3.3:  Survey Line Sequence options
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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.

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.

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 3.4).

T fim - -
CURRE
SURVEY PARAMETERS EM&61-LX2 Setting ———GPS Antenna Offsets
Survey Mode: AUTQ | Readingsisecond: [10.00 GPS X Offset: [0.00 m ing GPS Monitoring
Update Rate: 10.00 - [0.00
Null Values: Aj None M GPS Y Offset (
Survey Line: 1 WRENER G35
Line Increment: 1.00 Reference Point 0,0 in the
Stations P: center of sensors (or sensor), )
Start Station - offset values in meters Setup Map Options
Station Increment: ~ 1.000 Start Station: 0.000

Station Increment: [1.000 Geometry Description
Survey Lines Parameters

Survey Line: 1

Line Increment:  [1.00 Sensor Left Sensor Right

Setup Profiles Options

Line Sequence:  |Altemate  ~ Setup Reset to Default

Direction: North - Cancel ‘ OK

South

North GPS Port Setup Exit
East

1 RTmap61LX2

Version 108

Geomar Software Inc.

Figure 3.4:  Survey Line Direction selection

This parameter indicates the heading of the survey line and 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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GPS X Offset

GPS Y Offset
These two options are used only when a survey is positioned by GPS system.
The GPS X and Y offsets describes location of GPS antenna in relation to a
reference point 0,0. Reference point depends on number of sensors employed.
When two sensors EM61-LX2 system is used then the reference point 0,0 is
located in the center of the system, between two coils, see Figure 3.5. In case the
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=
GPS X Offset S
kel
GPS Antenna g .
\ £ System Y axis
— . . B -
GPS Y Offset “ : P _— System X axis
o
‘ g
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 5 SRR ST SR
Sensor - LV Sensor - Right
System Reference Point (0,0) - EM61-LX2 Two Sensors System

Figure 3.5:  Geometry of Two Sensors System
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GPS Antenna g
N s System Y axis
~ : ~
GPSY Offset ; - System X axis
@ //// /'/
e /
: /
. '//
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA /&
// © Sensor
System Reference Point (0,0) -~ EMB61-LX2 One Sensor System

Figure 3.6:  Geometry of One Sensor System
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EM61-LX2 with one sensor is used then the reference point 0,0 is located in the
center of the sensor, see Figure 3.6.

GPS X and Y offsets are represented by the distances that are measured from
the reference point 0,0 of the system to the center of the GPS antenna, while
facing direction of the movement, see Figure 3.5 and 3.6.

The GPS Antenna offset distances must be specified in meters.

Generally GPS antenna is located at the reference point (which is optimal
placement) while using Geonics provided GPS antenna mounts. GPS antenna
can be placed anywhere in relation to the instrument center. However to
achieve higher accuracy of the calculated positions the GPS antenna must be
placed as close to the center of the system as possible.

After the dialog closed by the OK button the program will return to the Main
Screen and diagram illustrating system layout will be updated immediately. This
is illustrated by Figures 3.7 where GPS Y Offset is set to 0.75 m and correspond-
ing Main Screen diagram in Figure 3.8 where GPS antenna is located in the
front of sensors (if GPS Y offset would be negative then GPS antenna would
follow EM61-LX2 sensors)

Survey Setup X

——EM61-LX2 Settings GPS Antenna Offsets
Readings/second: |1 0.00 GPS X Offset: IU- 00 m

Null Values: Apply ILast Survey 'l GPS Y Offset: |0-75| m

Reference Point 0,0 in the
Stations Parameters center of sensors (or sensor),

offset values in meters
Start Station: IG.GGG
Station Increment: I'I.OGO Geometry Description

Survey Lines Parameters

direction

- GRS HT GPS Amtenna

sureYy

>

Survey Line:

B
0,0

I 1
Line Increment: I 1.00 Sensor Left Sensor Right

Line Sequence: IAIternate vl
Direction: IWest vl Cancel OK

[

Figure 3.7:  GPS Antenna Offsets Set to X=0.0 m and Y=0.75 m
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i RTmap61L62 - X

CURRENT PROGRAM SETTINGS
SURVEY PARAMETERS SYSTEM SETUP . ) )
Survey Mode: AUTO EMG1-LX2Port  COM12 Logging GPS Monitoring
Update Rate: 10.00 Hz EMB1-LX2 Type: Standard
Survey Line: 1 Number of Sensors: 2
Line Increment: 1.00 Pause Key: any key
Start Station 0.000 GPS Input: Enabled §uwey Setup MEP 0ptions
Station Increment:  1.000 GPS Data: GGA
Geometry Setup
System Setup Profiles Options
[N Alarms Setup Reset to Default
GPS Port Setup Exit
RTmap61LX2

Version 1.08

Geomar Software Inc.

Figure 3.8:  Main Screen showing layout corresponding to settings specified in dialog
shown in Figure 3.7

After all the parameters in the Survey Setup dialog are updated click on 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.

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

39 RTmapb6TMHK2 User’'s Manual



System Se

fup

The System Setup dialog, presented below in Figure 4.1, contains several parameters.
It allows you to enable and disable instrument connection, select the instrument type, a
pause key selection, speed bar units used during survey, filter factor values, coordinates

g

SURVEY PARAM
Survey Mode:
Update Rate:
Survey Line:

Line Increment:
Start Station:
Station Increment:

EMG61-LX2 State: Enabled & EMG61-LX2 Port: COM12: i
EMB1-LX2 Type: Standard & GPS Port: COM11: |
BURES(OISSEo 2 Sensors jv Filter Factor Left: 3100
Filter Factor Right: 310.0
any non arrew/nur |
passior Y Audio Tiks During Data Collection =
Speed Bar Units: meters/s 9 Audio Alarm for any Disconnection &

Soft Marker Key:

Coordinates Display:  |Geodetic <]

any arrow or Nume .

display, serial ports assignment and audio options.

GPS Monitoring

Map Options

Cancel OK

&

Profiles Options

O

Alarms Setup

Reset to Default

GPS Port Setup

Exit

Version 108

Geomar Software Inc.

Figure 4.1: System Setup dialog

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.

Description of the System Setup dialog options and parameters.

EMG61-LX2 State (Enable/Disable)
Click or tap 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 and then by using up or down arrow keys select one of two available items:

Enabled or Disabled.
Select Enable for normal operation when EM61-LX2 are to be recorded.

When Disabled is selected the program will not record, nor will check for pres-
ence of the EM61-LX2 instrument. This feature is used when only GPS posi-

4. System Setup

33



tions are to be recorded. In this case created data file will have extension name
GXY. These files can be used to survey roads, fences, buildings, or any other
topographical features.

EM61-LX2 Type
When this option is highlighted and drop-down box is expanded (Figure 4.2) use
mouse or use Down or Up cursor key to toggle between two available EM61-
LX2 types: Standard and Standard N.C.C..

System Setup X

EMB1-LX2 State: Enabled v| EM61-LX2 Port: ICDM12t v|
EM61-LX2 Type: Standard 'I GPS Port: |COMH: 'l

Standard S
Number of Sensors:  |Standard N.C.C. Fitter Factor Left. ~ [3100

Filter Factor Right: |310.0
- any non arrow/nun 'I
Pause Key. y Audio Tiks During Data Collection

Speed Bar Units: meters/s 'I Audio Alarm for any Disconnection ¥
Coordinates Display: | Geodetic 'I

Cancel OK
Soft Marker Key: any arrow or nume 'I

Figure 4.2:  Selection of the EM61-LX2 Type

Standard item corresponds to standard EM61-LX2 operation when the trans-
mitter current is measured and applied during current normalization procedure.
If Standard N.C.C. option is selected then readings do not contain TX current
normalization.

Number of Sensors
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 4.3).
The EM61-LX2 can be used with one or two sensors connected. Select number
sensors (antennas) connected to the console. Selection is "1 Sensor" or "2 Sen-
sors" (default).
If two sensors are selected, the sensor number 1 is the one located on the left
and sensor number two is located on the right while facing both antennas in the
direction of movement.
When number of sensor is changed then the geometry diagram on the Main
Screen is updated after the OK button is tapped (compare Figures 4.1 and
Figure 4.4).
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System Setup

EME1-LX2 State:

EM61-LX2 Type:

Pause Key:

Speed Bar Units:

Soft Marker Key:

Enabled 'I
Standard 'I

1 Sensor

Number of Sensors: |2 Sensors 'I

any non arrow/nur -

meters/s % I
Coordinates Display: | Geodetic -I

any arrow or nume 'I

EM61-LX2Port:  |coMi2 |
GPS Port: [comrt: |

|3'I{},{}
IS‘I0.0

Audio Tiks During Data Collection
Audio Alarm for any Disconnection ¥

Filter Factor Left:
Filter Factor Right:

Cancel

OK

Figure 4.3:  Selection of the EM61-LX2 Type

When one sensor is selected then option for Filter Factor Right is disabled and
the single sensor is considered by the program as the left sensor. Labels "sensor
one" as well as left sensor are "synonymous", as for example during specifying

Filter Factors.

i RimapsiLx2
CURRENT PROGRAM SETTINGS
SURVEY PARAMETERS SYSTEM SETUP
Survey Mode: AUTO EMG61-LX2 Port: comi2
Update Rate: 10.00 Hz EM61-LX2 Type: Standard
Survey Line: 1 Number of Sensors: 1
Line Increment: 1.00 Pause Key: any key
Start Station: 0.000 GPS Input: Enabled
Station Increment:  1.000 GPS Data: GGA
Geometry Setup
by

Logging

GPS Monitoring

Survey Setup

Map Options

System Setup

Profiles Options

Alarms Setup

Reset to Default

GPS Port Setup

Exit

RTmap61LX2

Version 108

Geomar Software Inc.

Figure 4.4:  Main Screen after one EM61-LX2 sensor is selected
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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 4.5).

System Setup

EM61-LX2 State: IEnabIed - EMB1-LX2 Port: coM12:  ~
EM61-LX2 Type: |Standard 'I GPS Port: com11: -
Number of Sensors: [T Sensor E Fiter Factor Left.  |310.0

Filter Factor Right: N/A

. Ian non arrow/nur 'I
Pause Key: y Audio Tiks During Data Collection

) any non anowfn'*mm
Speed Bar Units: <Enter> Audio Alarm for any Disconnection ¥

Coordinates Display: :gf ace Bar>

Cancel OK
Soft Marker Key: Iany aIrow or Nume 'I

Figure 4.5: Selecting Pause Key in the System Setup dialog

Four selections are available: any non arrow/numeric key (arrow and numeric
keys are reserved for Soft Marker option), 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 accidentally pushed causing unwanted stop of data logging.

Speed Bar 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 4.6).

System Setup

EM61-LX2 State: IEnabIed v[ EM61-LX2 Port: |com12: v|
EMG1-LX2 Type: |Standald 'I GPS Port: |C'3M1 1: 'I
Number of Sensors: 2 Sensors E Fiter Factor Left.  [310.0

Filter Factor Right: |31 0.0
- Ian non arrow/nur 'I
Pause Key. l Audio Tiks During Data Collection

Speed Bar Units: Imeters.’s 'I Audio Alarm for any Disconnection

meters/s
Coordinates Display:  [pat/g

C | OK
Soft Marker Key: ancel

Figure 4.6:  Selecting Speed Bar units
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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.

Coordinates 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 4.7).

System Setup X

EM61-LX2 State: IEnab\ed 'I EM61-LX2 Port: ICOMQ: ©
EMB1-LX2 Type: |Standard 'I GPS Port: |COMT 1 M
Number of Sensors: I2 Sensors 'I Filter Factor Left: |31 0.0

Filter Factor Right: |31 00
Pause Key: Iany non arrow/nur 'I

Audio Tiks During Data Collection

Speed Bar Units: Imetersf s 'I Audio Alarm for any Disconnection ¥

Coordinates Display: m

Soft Marker Key- Geodetic Cancel OK
UTM feet
UTM US Feet

Figure 4.7:  Selecting type of Coordinates display

Four selections are available: Geodetic, UTM meters, UTM feet, and UTM US
Feet. A selected type of coordinates will be calculated and displayed in real time
below map during data collection (please see numerous examples in Chapter 8).
It affects only display (data file contains always original GPS readings). Regard-
less of the coordinates type selection positions are always displayed in datum
WGS1984.

This parameter cannot be changed later during data logging.

Soft Marker 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 4.8).
There are two available selections for the Soft Marker Key: Disabled and any
arrow or numeric key.
When the latter option is selected pressing any arrow key on tablet (Mesa2 or
Mesa3) or any numeric key (from 0 to 9) on any computer equipped with hard
keyboard during logging session will tag current station as a station with fidu-
cial marker. It acts exactly the same way as a standard hardware based marker
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System Setup X

EM61-LX2 State: IEnab\ed - EM61-LX2 Port: ICOMT2: -
EMB1-LX2 Type: |Standard 'I GPS Port: |COMT 1 M
Number of Sensors: I1 Sensor 'I Filter Factor Left: |310_O

Filter Factor Right: IN-"A
- Ian non arrow/nun vI
Pause Key. Y Audio Tiks During Data Collection

Speed Bar Units: Imetersf s 'I Audio Alarm for any Disconnection ¥
Coordinates Display: IUTM meters vI

Cancel OK
Soft Marker Key- any arrow or nume vI

Disabled
any arrow or numeric

Figure 4.8: Enabling Soft Marker Key

in other instruments and marker is tagged at the moment reading is recorded.
Therefore a marker key should be pressed while reading is taken, and it is rec-
ommended to keep it depressed for at least next reading or two (data processing
program recognizes only the first marker in sequence).

Enable the Soft Marker by selecting any arrow or numeric key (Figure 4.9) or
deactivate this option by selecting Disabled).

EM61-LX2 Port and GPS Port
Navigate with mouse or TAB key to each Sensor Port (EM61-LX2 or GPS) and
when the option is highlighted and drop-down box is expanded use mouse or
use Down or Up cursor key to toggle between available settings. The program
supports ports from COM1 to COM60 for the EM61-LX2 and for GPS receiver
(see Figure 4.9).
Select proper serial port for the instrument and GPS receiver (GPS Port can be
also modified in the GPS Port Setup dialog). Selected ports are checked by the
program for assignment conflict at the time data logging starts.
The program supports Serial Ports 1 to 60. Any serial port can be assigned, how-
ever care should be taken that the EM61-LX2 instrument and GPS receiver are
connected to proper (indicated here) serial ports.

Filter Factors (Left and Right)
Filter Factors used to remove soil magnetic susceptibility in surveyed area must
be specified separately for each antenna, Left Coil (number 1) and Right Coil
(number 2). Filter Factors for each antenna can be determined automatically
later during data acquisition stage. In case automatic filter determination won't
be used, values entered here will be used during data collection and embedded
in data file.
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g rin - -
SURVEY PARAM
Survey Mode: EM61-LX2 State: Enabled - EM61-LX2 Port COM12: - GPS Monitoring
D
UpiEelRE EMB1-LX2 Type: Standard E GPS Port: COM13:
Survey Line: coM14:
Line Increment Number of Sensors: |2 Sensors 5 Filter Factor Left.  [COM15:
Start Station: COM16: -
Filter Factor Right . Map Options
Station Increment: 5 o ’W‘ g ggm ;: PP
ause Key Audio Tiks During Daf oy 1g-
Speed Bar Units: meters/s s Audio Alarm for any COM20:
CoM21:
Coordinates Display:  |Geodetic v [COMZZ: Profiles Options
Cancel COM23: -
Soft Marker Key. any arrow or nume ~ COM24-
COM25:
COM26: —
COM27:
COM28: up Reset to Default
COM29:
COM30:
COM31:
COM32:
COM33: .
Scomss: Pup Exit
COM35: v
Version 1.08
Geomar Software Inc.

Figure 4.9: Selecting Serial Port in the System Setup dialog

Default value for each filter factor is 310, and accepted range of filer is 100 to
900.

Audio Tiks During Data Collection
The program will provide tik-tak sound during data recording (in the Logging
mode only). The tick sounds with frequency approximately 3 Hz. This audio fea-
ture may be helpful as a confirmation that the button Go has been pressed (or
tapped) and data is being collected and saved in data file. This audio function
can be enabled or disabled by check button as shown in Figure 4.9.

Sound Alarm
The program will sound loud ring in case of any serial port disconnection, or in
case any EM61-LX2 unit or GPS receiver will stop streaming data. The audio
alarm function does not depend on the visual alarm that is always enabled
regardless of audio alarm setting. The audio alarm function can be enabled or
disabled by check button at the Sound Alarm for any Disconnection label as
shown in Figure 4.9 .

After all the parameters in the System Setup dialog are updated click on 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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To return to original settings (state before this dialog was selected) click on the Cancel
(X) button or press Esc key. All parameters will be reset to initial settings and the pro-
gram will return to the Main Screen.
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Alarm Setup

The Alarm Setup dialog is presented below in Figure 5.1. There are two types of alarms
(not counting the option: Disabled) in the RTmap61LX2 program. The Simple Alarm
is triggered whenever the indicated amplitude level is exceeded. The Enhanced Alarm

Alarm Setup x

~Alarm Setup

Select Alarm Type: |Disabled -

Alarm Audio Indicator: Ivoice Indication j

Alarm Monitored Channel: IEarIy Channel j

- Simple Alarm Setting

Amplitude Alarm Level: |100_0 my/

~Enhanced Alarm Settings

Minimum Amplitude Level: 50.0 my
Maximum Amplitude Level: |1000.0 mv

Medium Anomaly Width: |3 Samples vl
No of Descending Rdgs: |1 Sample 'I

Cancel OK
[

Figure 5.1:  Alarm Setup dialog

contains four parameters that describe minimum and maximum levels, width of anomaly,
and number of descending points. The enhanced alarm option can be used to design
alarm settings for specific targets.

Alarm is shown visually as red squares displayed. There are also two types of audio
alarms: Voice Indication and Ringing. When the Voice Indication is selected human
voice indicates sensor that (coil) that triggers alarm (for example: One - left sensor, or
Two - right sensor). The Ringing type provides ringing sound whenever one of sensors
alarm is triggered.

5. Llogger Setup 41



Description of the Logger Setup dialog options and parameters.

Select Alarm Type
This option allows you to selected one of three settings for alarm: Disabled,
Simple, and Enhanced (Figure 5.2).

Alarm Setup *

~Alarm Setup
Select Alarm Type: Disabled -

Alarm Audio Indicator: m[)isa.bled
Alarm Monitored Channel: |Enhanced .

- Simple Alarm Setting

Amplitude Alarm Level: |1 00.0 mV

~Enhanced Alarm Settings

Minimum Amplitude Level: 50.0 my
Maximum Amplitude Level: |1 0000 mv

Medium Anomaly Width: |3 Samples vl
No of Descending Rdgs: |1 Sample 'l

Cancel OK

Figure 5.2:  Selecting Alarm Type

Tapping or clicking left mouse button on the down arrow next to the text box
labeled Select Alarm Type opens a drop-down box showing the available set-
tings, or when the keyboard is used activate the text box by pressing TAB key
and then by using up or down arrow keys select one of the three available items:
Disabled, Simple, and Enhanced. Depending on the selection corresponding
portions of the dialog are enabled. In the Figure 5.2, when the Disabled item is
selected all alarm parameters are disabled.

Alarm Audio Indicator
This option allows you to specify the sound type of alarm. Tapping on the down
arrow next to the text box labeled Sound Type opens a drop-down box showing
the available settings (Figure 5.3), or when the keyboard is used activate the text
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Alarm Setup

~Alarm Setup
Select Alarm Type: ISimpIe j
Alarm Audio Indicator: Voice Indication j

Alarm Monitored Channel: None
|Ringing

- Simple Alarm Setting

Amplitude Alarm Level: |1 00.0 my

~Enhanced Alarm Settings

Minimum Amplitude Level: 50.0 mv
Maximum Amplitude Level: |1 0000 v

Medium Anomaly Width: |3 Samples vl
No of Descending Rdgs: |1 Sample vl

Cancel OK

Figure 5.3:  Selecting Alarm Audio Indicator

box by pressing TAB key and then by using up or down arrow keys select one of
the three available items: Disabled, Voice Indication, and Ringing.

When the Voice Indication is selected human voice indicates sensor (coil) that
triggers alarm: One - left sensor, Two - right sensor, or One And Two if ampli-
tude indicates target located between two sensors. The Ringing option provides
ringing sound (minimum duration about 1 second) whenever alarm is triggered
for any sensor.

Alarm Monitored Channel
Tap or click left mouse button on the down arrow next to the text box labeled
Alarm Monitored Channel and a drop-down box will show three available set-
tings: Early Channel, Late Channel, and Filtered Channel (Figure 5.4).
Selected channel will be monitored continuously by the program and show
alarm if conditions set in this dialog will be met for the selected channel. This
parameter can be changed at any time during data collection.
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Alarm Setup x

~Alarm Setup
Select Alarm Type: ISimpIe j
Alarm Audio Indicator: |V0ice Indication j

Alarm Monitored Channel: |Early Channel j

Early Channel

Late Channel n
Filtered Channel
Amplitude Alarm Level: |1 00.0 my/

- Simple Alarm Setting

~Enhanced Alarm Settings

Minimum Amplitude Level: 50.0 mv
Maximum Amplitude Level: |1 0000 v

Medium Anomaly Width: |3 Samples vl
No of Descending Rdgs: |1 Sample vl

Cancel OK

Figure 5.4:  Selecting channel to be monitored

Amplitude Alarm Level (Simple Alarm only)
Specify amplitude value that will trigger alarm. Whenever the target response
will be larger than specified amplitude the alarm will be triggered. Visual alarm
will be always displayed, while an audio alarm will sound depending on the
Sound Type selection.
This parameter is enabled only when Simple Alarm option is selected (Figures
53 and 5.4)

When Enhanced Alarm is selected then all entries in the section labeled Enhanced
Alarm Settings will be enabled (Figure 5.5), they are described below. Conditions for en-
tire set of four parameters must be reached to trigger alarm while the Enhanced Alarm
is selected.

Minimum and Maximum Amplitude Level (Enhanced Alarm only)
The target response amplitude must have value between Minimum and Maxi-
mum specified levels to trigger alarm assuming remaining conditions are met.
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Medium Anomaly Width (Enhanced Alarm only)
Tapping on the down arrow next to the text box labeled Medium Anomaly
Width opens a drop-down box showing the available parameters, or when the
keyboard is used activate this text box by pressing TAB key and then by using
up or down arrow keys select one of available items (minimum 3 samples and
maximum 21 samples).

Alarm Setup *

~Alarm Setup
Select Alarm Type: |Enhanced j
Alarm Audio Indicator:  |Voice Indication  ~|

Alarm Monitored Channel: ILate Channel j

- Simple Alarm Setting

Amplitude Alarm Level: 120 mV

~Enhanced Alarm Settings

Minimum Amplitude Level: IBU my

Maximum Amplitude Level: I'l 0000 v

Medium Anomaly Width: 3 Samples vl
No of Descending Rdgs: 3 Samples i
7 Samples
9 Samples
11 Samples v

Figure 5.5:  Selecting Alarm Audio Indicator

Cancel

The width of alarm specified by number of samples (readings). This parameter
depends on the selected update rate (Survey Setup dialog). The native update
rate of the instrument is 18 Hz. Therefore at update rate at 18 Hz when 0.5
second width is to be used then 9 samples should be selected, the same width for
update rate 9 Hz requires 5 samples.

No of Descending Rdgs (Number of Descending Readings - Enhance Alarm Only)
Tapping on the down arrow next to the text box labeled No of Descending Rdgs
opens a drop-down box showing the available parameters (Figure 5.6). Specify
number of samples that must be lower after the peak of anomaly is passed. This
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Alarm Setup

~Alarm Setup
Select Alarm Type: IEnhanced j
Alarm Audio Indicator: |Voice Indication j

Alarm Monitored Channel: ILate Channel j

- Simple Alarm Setting

Amplitude Alarm Level: 120 my

~Enhanced Alarm Settings

Minimum Amplitude Level: IBG mV

Maximum Amplitude Level: |1 0000 v

Medium Anomaly Width: |5 Samples vl
No of Descending Rdgs: 1 Sample vl

Bl

Figure 5.6: Selecting number of descending
readings for the Enhanced Alarm

Cancel

option is used to avoid false alarm when the signal rises along the slope before
reaching its maximum. Available selections are 1 or 2.

After all the parameters in the Alarm Setup dialog are updated click or tap on the but-
ton OK or press 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 configuration file for subsequent runs.

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 Port Setup & Monitoring

The GPS Port Setup dialog, presented in Figure 6.1, allows for enabling or disabling
GPS input, choice of NMEA data string, setting communication parameters for serial
port associated with GPS input, and GPS Warning Mask parameters. The GPS Monitor-
ing window allows you to monitor the GPS output in terminal mode as well as to change

GPS receiver settings by sending a NMEA command.

6.1 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 re-
ceiver input, as well as specifying GPS Warning Mask parameters (Figure 6.1).

GPS Port Setup X

GPS Parameters Setup

GPS Input: IEnabIed

NMEA Data: |GGA

SerialPort:  |COMB:

Baud Rate:  |9600

Lelbefbelbefleflelle]

Parity: [No

DataBits: |8

StopBits: |1

pseudo-GGA by SLAM RTS =

GPS Warning Mask

Warning IW,
Quaity  [pGps -]
HDOP  [40
satelites [5 -]

Enable Audio Warning

If any of above not met then GPS
circle indicator will blink in red and
audio warning sound if enabled

RTS Units:  [metersorfeet -]

Cancel OK

Figure 6.1: The GPS Port Setup dialog window

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, touch screen features, or the Down and Up keys

to select option.
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Description of the GPS Port Setup menu options and parameters.

GPS Port Setup Parameters

GPS Input
Tapping or 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 serial port for GPS input. When
Disabled is chosen logging and monitoring screens will display message “GPS
disabled” in place of GPS parameters. Also, when the Disabled item is selected
the RTmap61LX2 will work only in Profile View mode, and Mapping nor Navi-
gation modes will be unavailable.
The GPS Input can be Enabled even if there is no GPS system connected to the
field computer. In such case data file will contain proper sequence of EM61-
LX2 readings without any GPS input.

NMEA Data
This option allows you to choose NMEA message. The RT'map61M can make
use of messages: GGA, GGA with associated GSA sentence, POS, GLL, LLK,
LLQ, GLL, GGK, RTS pseudo-GGA (includes Leica TPS models, and several
Trimble RTS models, and other RTS brands supporting pseudo-GGA stream),
pseudo-GLL (used in some marine positioning systems), Figure 6.2.

GPS Port Setup X

GPS Parameters Setup GPS Warning Mask

GPS Input.  |Enabled - Waming [Enabled -]
NMEA Data: |GGA - Qualty  [DGPS |

. GGAIGSA

Serial Port: GGA HDOP |4_0

Baud Rate: |POS Satelites |5 -
LLK

Parity: lélﬁ_ Enable Audio Warning #

Data Bits: m If any of above not met then GPS

Stop Bits: RTS pseudo-GGA circle indicator will blink in red and
op Bits: pseudo-GLL audio warning sound if enabled

pseudo-GGA by SLAM RTS ||

RTS Units  |metersorfeet -] Cancel OK

Figure 6.2: Selecting NMEA Data message
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The NMEA Data option has nine selections: GGA/GSA, GGA, POS, LLK,
LLQ, GLL, GGK, RTS pseudo-GGA (Leica and Trimble models, SLAM scan-
ner, and other RTS supporting pseudo-GGA), and pseudo-GLL devices.
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 receiver
display or can monitor number of available satellites. If GGA option is selected
a parameter HDOP will be displayed on the screen.

Messages POS and GGK which are supported by a smaller number of manu-
facturers (however POS is available in all Ashtech receivers and GGK in some
Trimble receivers) are preferable since they contain all necessary information,
including the PDOP, in one sentence. If your GPS receiver supports POS or
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.
Various NMEA messages support different Dilution parameters therefore
selected message will affect label of Dilution parameter in Warning Mask sec-
tion of the dialog (compare Figure 6.1 and 6.3). Message GGA/GSA supports
PDOP, GGA supports HDOP, GGK supports DOP, etc. (please refer to your
GPS manual or Appendix B).

COM Port
The number of serial port that is assigned to the GPS input. Available selections
are from COM1 to COM 60. The program default is COM2. Communication
parameters for the selected serial port can be determined in options described
below.
This port must be different than a port specified in the Logger Setup menu for
the Grad601 input, otherwise a warning message will be displayed and ports will
have to be reassigned.

Baud Rate
Specify Baud Rate for the output port, the entered value should much the Baud
Rate of the GPS system, default is 9600.

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

pseudo-GGA by SLAM RTS
This parameters is enabled only when NMEA Data item RTS pseudo-GGA is
selected (Figure 6.3). If an RTS (LiDar scanner) SLAM by KAARTA is con-
nected and the enabled check box button is checked the program will use its
custom formatted pseudo-GGA output and in addition to standard RTS info it
will display SLAM Confidence, Roll, Pitch, and Yaw (see Figure 6.4). Similarly
these parameters can be placed later in XYZ file created by RTM61LX2.
The SLAM pseudo-GGA string contains SLAM Confidence in field 8, Roll
in filed 9, Pitch in 12, and Yaw in field 14. In other words NMEA structure of
SLAM custom GGA contains Confidence Indicator (as Number of SVs/Satel-
lites), Roll (as HDOP), Pitch (as Geoid Separation), and Yaw (as Geoid Separa-

tion).

GPS Parameters Setup GPS Warning Mask

GPSInput  |Enabled - N/A [Enabled -
NMEA Data: |RTS pseudo-GGA -] N/A [peps |
Serial Port:  |COMS: - N/A |4_07
BaudRate [57600 - /A -
Parity. No - Enable Audio Waming
Data Bits: 8 'I If any of above not met then GPS
scoms [1 3] | Crsrmnniedn
g sound It ena
pseudo-GGA by SLAM RTS e

RTS Units: meters or feet 'I F Cancel | OK

Figure 6.3:  GPS Port Setup dialog with RTS pseudo-GGA item

selected and enabled pseudo-GGA SLAM RTS and

RTS Units options
In case this parameter will be checked by accident when standard RTS is con-
nected, data will be good, simply program will show some invalid values for
Roll, Pitch, and Yaw however positioning data will not be affected. Similarly if
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" Navb01 - X

Monitoring (Auto) Map Size: 30m R 2.000 P:-35400 Y. 0.000 500nT/m
[/ —
500nT/m
File Positions: 0 G#l 20
+ Curr. Line: 10 RTS ® G#2 260
Staion:  308.00 SLAM Conf: 11
Tot Stns: 0 N 433702 m
Tot Time:  00:00:00 E 793802 m Gradient [nT/m]

Lf Rt Exit Menu

Up Dn Map Size File
R

0.0 Speed. 0.00 mfs 50

Figure 6.4:  Monitoring mode while RTS SLAM is used, SLAM Confidence is shown in
Position box while additional lparameters Roll (R:), Pitch (P:), and Yaw
(Y:) are displayed above profiles window during data collection

the check box remains unchecked when RTS SLAM is connected, still data file
will have Roll, Pitch, and Yaw values recorded in file, just above values will not
be displayed during data connection.

RTS Units
The RTS Units is provided to eliminate problems with lack of information
regarding type of feet (International Foot and US Survey Foot) used in pseudo
GGA string (Leica and new Trimble units). This option is activated when
pseudo-GGA item is selected (Figure 6.3). When pseudo-GGA is chosen (Leica
and newer Trimble RTS supporting pseudo GGA messages) the item “US Sur-
vey Feet” must be selected if the positioning system is set to use these particular
units, otherwise “meter or feet” must be selected.

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.
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Quality

PDOP

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 6.5).

GPS Port Setup X

GPS Parameters Setup GPS Warning Mask

GPS Input: IEnab\ed - Warning -
NMEAData [GGA -] quaity [paps <R
Serial Port: ICDMG: 'I HDOP |4_O

Baud Rate: |57600 vI Satellites |5 vl
Parity: No T Enable Audio Warning =
Data Bits: I8 'I If any of above not met then GPS
Stop Bits: lﬁ cgﬁl; {I)n\?VI:?:E will bllr:jk_ Tm recll) lz:;d

g sound if ena

peeudo-GGA by SLAM RTS I

RTS Units: Imeters or feet -I Cancel OK

Figure 6.5: GPS Mask Warning Section enabled

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.

This parameter describes Quality Indicator (degree of differential corrections).
Tapping 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, Figure 6.6.
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 PDOP, HDOP, DOPG, DOP depending on the
selected NMEA message. It can be also named Quality m (accuracy in meters)
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GPS Port Setup X

GPS Parameters Setup GPS Warning Mask

GPS Input: IEnab\ed 'I Warning IW,
NMEA Data- [GGA | Quaity  [pGPs -]
Serial Port: ICDMG: 'I HDOP
Baud Rate: Im Satellites
Parity: No - Enable Aud
Data Bits: I8 'I If any of above not met then GPS
Stop Bits: Iﬁ cgﬁl; {I)n\?VI:?:E will bllr:jk_ Tm recll) lz:;d
g sound if ena
peeudo-GGA by SLAM RTS I

RTS Units: Imeters or feet -I Cancel OK

Figure 6.6: GPS Mask Warning Section, Quality selection

if LLQ was selected, or it is not available (labeled N/A) when messages GLL or
pseudo-GGA are used.

Activate text box by a mouse click 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
Tapping 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 Survey Setup dialog are updated click on 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.

To return to original settings (state before this dialog was selected) click on the Cancel
(X) button or press Esc key. All parameters will be reset to initial settings and the pro-
gram will return to the Main Screen.
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6.2 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 portion of
the screen displays the GPS receiver output. The middle portion labeled NMEA Com-
mand 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 RTma-
p61LX2 screen in terminal mode is shown in Figure 6.7.

! Navéot - x

$GPGSY,3,2,11,12,48,290,31,17,29,111,30,19,51,101.28,25,18,318,17*75 "
$GPGSY,3,3,11,28,10,165,15,03,01,035,00,09,16,091,00*46

SGPRMC,203831,A,4336.5889,N,07936.6474,W,000.0,008.3,210521,010.4, W72

$GPGGA,203831,4336.5889,N,07936.6474,W,2,06,3.3,137.1,M,-36.4,M,,*72

$GPGSA,A,3,02,,,06,12,17,19,,28, .ﬂ.3.3,4.ﬂ*3[l

$GPGSY,3,1,11,02,63,280,34, 05,07,204,15,06,70,031,37*75

SGPGSY,3,2,11,12,48,290,31 19,51,101,28,25,18,318,17°7D

,3.3,11,28, 09,16,091,00%45
$GPRMC,203832,A,4336.5893,N,07936.6473,W,000.0,008.3,210521,010.4,W*7D
$GPGGA,203832,4336.5893,N,07936.6473,W.2,06,3.3,137.0,M,-36.4,M,,*7C
$GPGSA.A,3,02,,,06,12,17,19,,28,,.,5.8.3.3,4.8*30
$GPGSY,3,1,11,02,63,280,33,04,12,057.17,05,07,204,14,06,70,031,37°73
SGPGSVY,3,2,11,12,48,290,31,17,29,111,29,19,51,101,28,25,19,318,17°7C
$GPGSVY,3,3,11,28,10,165,16,03,01,035,00,09,16,091,00%45
$GPRMC,203833,A,4336.5897,N,07936.6472,W,000.0,008.3,210521,010.4,W*79
$GPGGA,203833,4336.5897, 472,W.2,06,1.5,137.0,M,-36.4,M,.*7C
SGPGSAA,3,02..,06,12,17,19, .5,1.03D
SGPGSY,3,1,11
$GPGSY,3,2,11,12, 111,30,19,51,101,28.25,19,318,17%74
$GPGSY,3,3,11,28,10,165,15, ,035,00,09,16,091,00*46
$GPRMC,203834,4,4336.5900, N 07936.6473,W,000.0,008.3,210521,010.4.W*70

SGPGGA,203834,4336.5900,N,07936.6473,W.2,06,1.5,136.9,M,-36.4,M,,57D
SGPGSAA,3,02.,,06,12,17,19,,28.,.,1.8,1.5,1.0°3D
$GPGSY,3,1,11,02,63,280,33,04,12,057,17,05,07,204,13,06,70,031,37°74
$GPGSY,3,2,11,12,48,290,31,17,29,111,30,19,51,101,28,25,19,318,17*74
$GPGSY,3,3,11,28,10,165,15,03,01,035,00,09,16,091.00*46
,W.000.0,008.3,210521,010.4.W*71
,nﬁ,l .5,136.9,M.-36.4,M,,77C

SGPGSV,3.3,11,28,10,165,15,03,01,035.00,09,16,091,00°46

SGPRMC,203836,4,4336.5900,N,07936.6474,W,000.0,008.3,210521,010.4, W75

$GPGGA,203836,4336.5900,N,07936.6474,W,2,06,1.5,136.9,M,-36.4,M,,*78

$GPGSAA,3,02,,,08,12,17,19,,28,,,,1.8,1.5,1.0*3D

$GPGSY,3,1,11,02,63,280,34, M1Z 057.16,05,07,204,13,06,70,031,37*72 v

Enter Command Text ~ |SPASHS.NME,SAT.A.ON

Pause Send ‘ Exit ‘

Figure 6.7:  Monitoring GPS output in monitoring (terminal) mode

As soon as the RTmap61LX2 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 6.7 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 6.8.

The message NO DATA is normally updated with a rate of 6 seconds. This indicates the
following:
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i Rimap61Lx2 - X

[No DATA
NO DATA
NO DATA
NO DATA
NO DATA
NO DATA
NO DATA

Enter Command Text SPASHS,NME,SAT,A.ON

Pause | Send ‘ Exit |, ‘

Figure 6.8: GPS Monitoring window when no GPS data is available

serial port number not correctly specified in Set Port for GPS menu,
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.

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.

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 6.9). The next click on this button or pressing the G key (or ENTER if the but-
ton is highlighted) will activate receiving and display of GPS data.
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7 Nav01 - X

SGPRMC,203847,A,4336.5904,N,07936.6474,W,000.0,008.3,210521,010.4,W*77 ~
$GPGGA,203847,4336.5904,N,07936.6474,W,2,06,1.5,136.8,M,-36.4,M,,*78

$GPGSA,A,3,02,,,06,12,17,19,,28,,.,1.8,1.5,1.0*3D

SGPGSV,3,1,11,02,63,281,34,04,12,057.15,05,07,205,12,06,70,031,37°70

SGPGSY,3,2,11,12,48,290,32, ,
$GPGSY,3,3,11,28,10,165,16,03,01,035,00,09,16,091,00%45
$GPRMC,203848,A,4336.5904,N,07936.6474,W,000.0,008.3,210521,010.4,W*78
$GPGGA,203848,4336.5904,N,07936. MTdW 2 ﬂﬁ 3.3,136.8,M,-36.4,M,,*70
SGPGSAA,3,02..,06,12,17,19,

05, n7 205,12,06,70,031,37°77
,19,61,101,27,25,19,318,17°79
SGF‘GSV33H 2810]5517 035000916091 00%44
$GPRMC,203849,A,4336.5904,N,07936.6474,W,000.0,008.3,210521,010.4,W*73
SGPGGA,203849,4336.5904,N,07936.6474,W.2,06,1.5,136.8,M,-36.4,M,,*75
$GPGSAA,3,02..,06,12,17,19,,28....1.8,1.5,1.0°3D
SGPGSY,3,1,11,02,63,281,33,04,12,057.15,05,07,205,13,06,70,031,37°76
111,30,19,51,101,27,25,19,318,17*78

4,W.000.0,008.3,210521,010.4, W76
,ﬂﬁl 5.136.8,M.-36.4,M,,*7A

,3,1,11, US,W 205,13,06,70,031,37*76
$GPGSY,3,2,11, 1245 25“ 32,17,29,111,31,19,51,101,26,25,19,318,17*78
$GPGSV,3,3,11,28,10,165,18,03,01,035,00,09,16,091.00*48
$GPRMC,203851,4,4336.5901,N,07936.6474,W,000.0,008.3,210521,010.4,W*75
SGPGGA,203851,4336.5901,N,07936.6474,W.2,06,1.5,136.8,M.-36.4,M,,*79
$GPGSA,A,3,02,,,06,12,17,19, *3D
$GPGSY,3,1,11,02,63,281,33,

07,205,13,06,70,031,37*76
19,51,101,26,25,19,318,17°79
SGPGSY,3.3,11,28,10,165,18 035.00,09,16,091,00*48
SGPRMC,203852,A,4336.5903,N,07936.6475,W,000.0,008.3,210521,010.4,W*75
$GPGGA,203852,4336.5903,N,| 07935 6475,W,2,06,1.5,136.6,M,-36.4,M,,*77

$GPGSA,A,3,02,,,06,12,17,19,,28,,.,1.8,1.5,1.0*3D

SGPGSV,3,1,11,02,63,281,33,04,12,057.16,05,07,205,14,06,70,031,37°72

SGPGSY,3,2,11,12,48,290,33, 111,32,19,51,101,26.25,19,318,17°74

$GPGSVY,3,3,11,28,10,165,18,03,01,035,00,09,16,091.00*48 v

Enter Command Text FPASHS.NME,SAT.MN

Go [} Send ‘ Exit ‘

Figure 6.9: Paused GPS Monitoring window

6.3 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
Nav601 without using any other software.

After the button Send is tapped a dialog titled GPS Message is displayed and the
beginning of the standard NMEA command, $PASHS, or the last entered command is
displayed (Figure 6.10). After the entire NMEA command is typed in, tap OK button
or press the key <ENTER> to send the command to the GPS receiver. Tapping Can-
cel button or pressing the <Esc> key will cancel the command and hide the NMEA
Message dialog. An example of a command that will enable the NMEA message SAT is
given in the Figure 6.11 (it is assumed that the GPS receiver output serial port is A).

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 not contain the message
POS ($PASHR, POS,..... ), as shown in Figure 6.12.
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$GPRMC,203847,A,4336.5904,N,07936.6474,W,000.0,008.3,210521,010.4,W*77
$GPGGA,203847,4336.5904,N,07936.6474,W.2,06,1.5,136.8,M,-36.4,M,,*7B
SGPGSA,A,3,02..,06,12,17,19,,28...,1.8,1.5,1.0°3D
$GPGSY,3,1,11,02,63,281,34,04,12,057.15,05,07,205,12,06,70,031,37°70
SGPGSY,3,2,11,12,48,290,32,17,29,111,31,19,51,101,27.25,19,318,17579
$GPGSY,3,3,11,28,10,165,16,03,01,035,00,09,16,091,00%45
$GPRMC,203848,A,4336.5904,N,07936.6474,W,000.0,008.3,210521,010.4,W*78
SGPGGA, 203848, 4335 5904,N, HTSI]E 6474, W, 2 ﬂﬁ 3.3,136.6.M,-36.4 M,,"70

$GPGSY,,3,11,28,10,165,17,03,01,035,00,09,16,091,00%44
$GPRMC.203849,4,4336.5904,N,07936.6474,W.000.0,008.3.210521,010.4,W*79
$GPGGA,203649,4336.5904,N,07936.6474,W.2,06,1.5,136.8,M,-36.4.M,.*75
$GPGSA.A,3.02,.,06,12,17.19,,28,..,1.8.1.5,1.0°3D
$GPGSY,3,1,11,02,63,281,33,04,12,057,15,05,07,205,13,06, [T U

$GPGSY,3,2,11,12,48,290,32,17,29,111,30,19,51,101,27,25,,
$GPGSY,3.3,11,28,10,165,17,03,01,035,00,09,16,091.00*44
$GPRMC,203850. A,4335 5903,N,07936.6474,W.000.0,008.3.

T 6T e 1960 ‘$PASHS,NME,PER,2|
5,1.0%;

05,07,205,13,06, Accept or edit GPS message and click on OK to send
SGPGSV,3.211,12,48,290,32,17,29.111.31,19,51.101.26,25,
SGPGSY,3,3,11,28,10,165.18,03,01,035.00,09,16,091,00*4B
SGPRMC,203851,4,4336.5901,N,07936.6474,W,000.0,008. 3 R
$SGPGGA,203851,4336.5901,N,07936.6474,W,2,06,1.5,1 36.8 Iy
$GPGSAA3,02,,06,12,17,19,,28,,,1.8,1.5,1.0°3D
1.02,63,281.33,04,12,057.15,05,07,205,13,06, 70,031, 37°76

.2.11,12,48,290,33,17,29,111,31,19,51,101,26,25,19,318,17°79
SGPGSY,3.3,11,28,10,165,18,03,01,035.00,09,16,091,004B
$GPRMC,203852,A,4336.5903,N,07936.6475,W,000.0,008.3,210521,010.4,W*75
$GPGGA,203852,4336.5903,N,07936.6475,W.,2,06,1.5,136.6,M,-36.4,M,,*77
SGPGSA,A,3,02..,06,12,17,19,,28....1.8,1.5,1.0°3D
$GPGSY,3,1,11,02,63,281,33,04,12,057.16,05,07,205,14,06,70,031,37°72
SGPGSY, 12,48,290,33,17,29,111,32,19,51,101,26,25,19,318,17%7A
28,10,165,18,03,01,035,00,09,16,091,00*48

Enter Command Text SPASHS,NME,SAT,A.ON

Go Send ‘ Exit ‘

Figure 6.10: GPS Monitoring screen after button Send is executed

Send Message to GPS Receiver

$PASHS NME,SAT,A,ON

Accept or edit GPS message and click on OK to send

OK Cancel

Figure 6.11: Example of the NMEA command entry

When the button Send is executed next time, the text of the former NMEA command is
displayed in NMEA Command dialog. This text can be edited and send to GPS receiver

by tapping the button OK in dialog window.

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 (i.e. Trimble ProXRS or ProXL). The configuration
of these type of receivers can be updated only by the controlling device (usually GPS log-
ger, 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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$GPGGA,204057,4336.5930,N,07936.6449,W.2,! [IB 3.5,136.5,M,-36.4,M,,*73
$GPGSA.A,3,02,,,06..12,17,19,,28,.,6.1.3.5,5.0*3!
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$GPGSY,3,2,10,09,17,090,13,12,49,288,38,17,28,112,33,19,50,103,26*7F
$GPGSY,3,3,10,25,19,317,22,28,09,165,22*73
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$GPGSY,3,2,10,09,17,090,13,12,49,288,38,17,28,112,33,19,50,103,26*7F
SGPGSV,3,3,10,25,19,317,22,28,09,165,22*73
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$GPRMC,204101,4,4336.5935,N,07936.6447,W,000.0,008.3,210521,010.4,W+79
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*35

008.3,210521.1 mn a, W"71
.136.5,M,-36.4,

SGPGSV,3,1.10,02,64, ,04,12,056,19,05,08,205,17,06,69,032,32°78
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$GPRMC,204102,A,4336.5936,N, 07936.6447,W,000.0,008.3,210521,010.4,W*79
$GPGGA,204102,4336.5936,N,07936.6447,W.2,06,3.5,136.5,M,-36.4,M,.*7A
SGPGSAA,3,02..,06,.12,17.19,,28,..6.1.3.5,5.0°35
SGPGSVY,3,1,10,02,64,282,30,04,12,056,19,05,08,205,17.06,69,032,32°78
$GPGSY,3,2,10,09,17,090,12,12,49,288,38,17,28,112,33,19,50,103,26*7E
$GPGSY,3,3,10,25,19,317,21,28,09,165,22*70

&

Enter Command Text SPASHS,NME,SAT,A.ON

Pause

Send Exit

Figure 6.12: GPS Monitoring screen after NMEA command is sent
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Map & Profile Options

The Map Display Options dialog is used to specify plotting parameters for map display, colours
and size of cursor and positions, the displayed position type (navigation mode), and displayed
EM61-LX2 channel (mapping mode), while the Profile Options dialog allows you to select pro-
files to be displayed, including colour (applied also to moving graphic bars) as well as thickness
of profiles.

7.1 Map Display Options

In general the RTmap61L.X2 can display map in two modes: Mapping and Navigation.
Mapping mode displays swath bar for each instrument reading with a colour reflect-

ing amplitude value creating colour image of collected data (this mode is the program
default). In the Navigation mode position of the sensor is displayed as a dot of specified
size or as a bar that has Map Swath width, positions are plotted at GPS update rate in
this mode. Samples of various map displays are provided in Chapter 1 of this manual.

After the Map Options button was tapped (or executed from the keyboard) in the Main
Screen the Map Display Options window appears on the screen (Figure 7.1).

Map Display Options X
Map Preview
Map Units: | meters s Cursor Size Position Size B
I - -y
Map Size: |40 metres i = i o L
b+ - e e e
.
Map Swath: |100% Sensors V;V;V;,—j
3 C 4+ 3¢ = T 4+
|
Map Grid/Lines Setup 46 & 40 o P
& Basic Grd e sl
" Parallel Lines 5 Cf St 5 & — /j';‘//
6 + 6 " — /J"_:__j{’:;
Grid Interval: (200 m ,_}"j//
/
Lines Angle:  |20.00 deg Cursor Color | Position Color‘ I e -

Colour Map View (select display type and channel to be used): ‘Colour Map View of Late Channel L j

Positions View - Sensors positions are displayed at GPS intervals by dots or swath bars as selected in
the Position Size section above.

Colour Map View - Sensors positions and amplitude are represented by bars creating continuous colour
image for the selected EM61-LX2 channel_

Map Swath - This parameter affects only width of virtual instrument footprint shown on the real time map.

Cancel OK

[y

Figure 7.1: The Map Display Options dialog
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This window is divided into five main sections. The first section located at the left speci-
fies map units, map size, map swath, and grid lines options. The next section, second
from the left, labeled Cursor Size is used to set size and colour of the cursor indicating
current position of the GPS antenna. The third section, labeled Position Size allows you
to specify size and colour of a dot or swath bar marking saved position on the Naviga-
tion map. The section on the right labeled Map Preview shows sample map with current
settings (specified in the first three sections), it is updated in real time. The fifth section,
combo box labeled Colour Map View is used to select Navigation mode or Mapping
mode for a selected EM61-LX2 channel to be displayed as real time color image.

All parameters selected in this dialog can be adjusted later during data collection with
the exception of Map Units and Map Swath.

Map Units
Three selections are available: meters, feet, or US Survey Feet. These units will
be used to display positions and scale map in mapping and navigation modes,
and to calculate positions for the instrument in program RTM61LX2 if one of
the offsets for GPS antenna is different than zero.

Map Size
Specify Map Size in units selected in the System Setup dialog. Map size de-
scribes length of each side of the map (map is always square regardless of the
display size). This value can be also adjusted in Map Size option during data
collection.

Map Swath
This parameter is not available in this program version. Next versions will support
Map Swath for one sensor system only. Presently Map Swath is set to 100% of sen-
SOFS or sensor size.
The size of Map Swath can be selected as a percentage of the EM61-1.X2 sensor
width. It will represent width of the instrument footprint drawn and scaled to
map size. The default is 100%, it means width of the EM61-LX2 sensor, 1 meter
per sensor in most cases. The Map Swath width should be selected based on
intended survey line spacing and lateral resolution of the survey.
This parameter must be selected before Logging session starts, it cannot be
adjusted at any time during data collection in Logging mode.

Map Grid/Lines Setup
Map can display gray grid or parallel lines at specified intervals as a background
to help with navigation and survey coverage. When the radio button labeled
Basic Grid is selected an interval between grid lines can be specified in below
text box labeled Grid Interval. In case the Parallel Lines radio button is selected
available parameters are Line Interval and Lines Angle.
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. : Map Preview
Map Units:  {meters Y| —Cursor Size— ~Position Size

e
Map Size: 40 metres 1 C8 1 cn e
. - i e
.
Map Swath: |100% ~| Sensors z z _‘::_//1_'{;_//2
30 4+ 30 0w e
Map Grid/Lines Setup n@ o ic . ?j::;
& Basic Grid L i’_j—;’:{’:;
" Parallel Lines 5 + 5 & — B i )
6 ¢ + 6 0 — | P~
Grid Interval: |1 m ///
. RS
Lines Angle: |18 deg Cursor Color | Position Colorl i S

Colour Map View (select display type and channel to be used): |CDIDur Map View of Late Channel L j

Positions View - Sensors positions are displayed at GPS intervals by dots or swath bars as selected in
the Position Size section above.

Colour Map View - Sensors positions and amplitude are represented by bars creating continuous colour
image for the selected EMB1-LX2 channel.

Map Swath - This parameter affects only width of virtual instrument footprint shown on the real time map.

o ]

Figure 7.2:  Selecting Basic Grid in Map Display Options dialog

Cancel

Grid lines can be plotted only in as perpendicular lines SN and WE drawn at
specified interval (Figure 7.2), while selection Parallel Lines allows for Lines

Interval as well as Lines Angle entries (Figure 7.3). Lines tilt angle is measured
in degrees clockwise from North.

Map Display Options
. Map Preview
Map Units:  |meters 7| [ Cursor Size | Position Size

o
Map Size: |40 metres. 1 ¢+ 1O [ AT
o - I - o
.
Map Swath: |100% ~| Sensors 2 d :’;V:-//V;,///
3C 4 30 = T T
Map Grid/Lines Setup 16 + 40 . ;//2_//:_,//:
© Basio Grid b T TR T
& Parallel Lines 50 + 5@ = ?//
P + 6 — R
; -
Lines Interval: |1 m RIS
Lines Angle:  |-18 deg Cursor Color | Paosition Colorl V///

Colour Map View (select display type and channel to be used): ICoIour Map View of Late Channel L j

Positions View - Sensors positions are displayed at GPS intervals by dots or swath bars as selected in
the Position Size section above.

Colour Map View - Sensors positions and amplitude are represented by bars creating continuous colour
image for the selected EM61-LX2 channel_

Map Swath - This parameter affects only width of virtual instrument footprint shown on the real time map.

o]

Figure 7.3: Spec;’ﬁ/in Parallel Lines and Lines Angle in Map
Display Options dialog

Cancel

7. Map & Profile Options 61



Size of Cursor and Position
Clicking or tapping on a radio button in any of two sections will select a size
of Cursor or Dot 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 7.2 (please compare with Figure 7.1).
Size of Cursor and Position dots shown in the Preview window will be used in
Mapping and Navigation modes during data collection. These parameters can
be changed at any time during the survey.

Cursor Size (+ symbol) represents position of GPS antenna while Position Size
(dot or swath bar) represents position of the sensor (dot) or selected instrument
footprint (map swath bar with the position of the sensor in its center) in Naviga-
tion mode.

When Mapping mode (colour image) is selected then position of the instrument
is represented by a swath bar by default. Each swath bar in Mapping mode is
drawn with colour corresponding to the reading amplitude at the corresponding
location. Position of the instrument sensor is located in the center of swath bar.
Therefore instrument trace in Mapping mode is represented by one continues
bar of varying colour.

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 7.4 (please compare with Figure 7.3).

Map Preview
Map Units. | meters ~| —Cursor Size— ~Position Size - - Iz
Map Size: 40 metres 1w 1@ o -'. .'. :.
@ c AT
Map Swath: [100% ~| Sensors | 2 2 o IR
ac o+ || ae o | [y R T
Map Grid/Li Set . H "
aP r|. ines Setup N d PN I :
" Basic Grid RN
 Parallel Lines 50 + 50— CEREARRY
(o (ol H H H
Lines Interval: |1 m ¥ + g — H H K
Lines Angle: 12 deg Cursor Color | Position Colorl IR T

Colour Map View (select display type and channel to be used): |CDIDur Map View of Late Channel L j

Positions View - Sensors positions are displayed at GPS intervals by dots or swath bars as selected in
the Position Size section above.

Colour Map View - Sensors positions and amplitude are represented by bars creating continuous colour
image for the selected EME1-LX2 channel.

Map Swath - This parameter affects only width of virtual instrument footprint shown on the real time map.

[ o |

Figure 7.4:  Selecting Displayed Position Type (Navigation mode)

Cancel
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Swath Bar in Navigation mode can be selected in two thicknesses and it will be
plotted to the real scale of the map.

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.

Cursor Color/Position Color
To change colour of the Current Position Cursor or Position dot click on the
corresponding button labeled Color. The Color dialog will appear (Figure 7.5).
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 Custom button.
The selected color will be used to plot corresponding parameter.

Mep Proven

s

Cursor Size Position Size
Y 100w 1 e
NN 2 + 20 .
L1
- 3¢ + 3 & = +
HEE 4 C + 4 C &
=
5 + 5 —
o 'l
EEmEmmmmm °t | 70—
EEEEEEEN
Cursor Color Paosition Color
Dfine Custom Colors >> |
\LI w tdisplay type and channel to be used): ‘Colour Map View of Late Channel L j

Positions View - Sensors positions are displayed at GPS intervals by dots or swath bars as selected in
the Position Size section above.

Colour Map View - Sensors positions and amplitude are represented by bars creating continuous colour
image for the selected EM61-LX2 channel.
Map Swath - This parameter affects only width of virtual instrument footprint shown on the real time map.

Cancel

OK ‘

Figure 7.5:  Selecting Color for Cursor or Dot and Swath Bar in Map
Display Options dialog

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 selected
parameter (Cursor or Position) will be updated in the Preview window. To can-
cel colour selection click on 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.
When Mapping mode is selected the colour of Saved Position will be ignored
since position will use colour that depends on the reading amplitude and as-
signed colour scale.
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Colour Map View (select display type and EM61-LX2 channel to be used)
Items available in this option are shown after clicking on and expanding the
combo box labeled "Colour Map View", Figure 7.6.

. - i Map Preview
Map Units: | meters — Cursor Size | | Position Size | /4__'//_4'_’//_5;:
MepSze: [0 memss | 177 1T Rt
. = 20+ 2O e e T
Map Swath: |100% ~| Sensors L R I IR
e 3 | |t
Map Grid/Lines Setup o+ 40 . A
. 4
" Basic Grid /;__-//";:1-//’1
& Parallel Linos 5o T e
Lines Interval: |1 m 6 & + 5 H = V—/:_ii//
l—f'aJl—f'JJ
Lines Angle: |12 d iti -/‘r/J
9 °g Cursor Color | Position Colorl V_K:;_,T_;‘_,:;

Colour Map View (select display type and channel to be used): ICUIUur Map View of Late Channel L j

Sensor Positions, No Color Image

Positions View - Sensors positions are displayed at GPS intervals bji®islls[T81ETRNEN N § == Aol =N NS 2.
the Position Size section above_|Colour Map View of Late Channel L

Colour Map View - Sensors positions and amplitude are represented C}o\our Map V“:,W of Filtered Channel F

image for the selected EM61-LX2 channel.
Map Swath - This parameter affects only width of virtual instrument footprint shown on the real time map.

N

Figure 7.6: Selecting Navigation mode or Color Map View of
selected channel in the Mapping mode

Cancel

When the first item "Sensor Positions, No Color Amplitude" is selected the
program will display map in Navigation mode. Positions drawn on map (dots or
swath bar) indicate locations of EM61-LX2 antenna center that include cor-
rections for GPS antenna offsets. In Navigation mode instrument positions are
drawn with the frequency of GPS update rate. GPS antenna positions is con-
tinuously updated and shown on the map by cursor "+ symbol".

Selecting one of three remaining items will set the program in Mapping mode.
The map will show colour image of the selected EM61-LX2 channel measure-
ments. Colour image of data collected for any EM61-LX2 channel (one at a
time) can be selected during data collection session at any time.

All four measured values are shown in profile view, moving graphic bars, and as
numeric values, and all available data is recorded in data file regardless of the
selected map display.

Scale of colour image amplitude can be specified and adjusted in the Readings
Scale dialog accessible in menu in Logging mode.

After all the parameters in the Map Display Options window are updated click on 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
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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 the
Cancel button or press Esc key. All parameters will be reset to initial settings and the
program will return to the Main Screen.

1.2 Profile Display Options

After the Profile Options button was clicked (or executed from the keyboard) in the
Main Screen the Setup Display Options dialog appears on the screen. This window is
used to specify plotting parameters for Profile window. The dialog allows you to specify
color and thickness of line representing each channel (Early, Late, and Filtered) profile.
Selected parameters are common for the Left and Right sensors. The Setup Display Op-
tions window is presented in Figure 7.7.

Setup Display Options X

Channel Color (click to change) Thickness
Ch E (Early) |2 pixels -

|
| l

ChL (Late) ; | |3 pixets -
i | |4 pixels j

Profiles colors are common for Left and Right sensars

Ch F (Filtered)

Cancel OK

s

Figure 7.7:  Profile Display Options dialog

Description of the Survey Setup dialog options and parameters.

Color
To change color of the profile line and moving bar click on the corresponding
button (with color line) labeled Color (click to change) as shown in Figure 7.8.
The Color dialog will appear (Figure 7.9). 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.
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Setup Display Options

Channel Color (click to change) Thickness
ChE (Early) | | |2 pixets -
L .
ChL (Late) ; | |3 pixels -]
Ch F (Filtered) i ll |4 pixels j

Cancel

Profiles colors are common for Left and Right sensors

OK

Figure 7.8:  Clicking on the Color button

The selected color for the EM61-LX2 channel will be used to plot correspond-
ing profile line and moving bar.
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

button or press Esc key.

Bl RTmapsiLx2
CURRENT PROGRAM SETTINGS
SURVEY PARAMETERS SYSTEM SETUP ) o
Survey Mode: AUTO EMBT-LX2Port:  COM4 Logging GPS Monitoring
Update Rate: 5.00 Hz EM61-LX2 Type: Standard
Survey Line: 1 Number of Sensors: 2
Line Increment: 1.00 Pause Key: any key
Start Station: 0.000 O et Ermoblad :
Sety 0 vey Setu| Map Options
Station Increment:  1.000 el LI LTS - 4 P L
to change) Thickness.
Geol] | Basic colors: L
W T NN 2 pixels :['
M 3prels -] item Set Profiles Opti
pixels - tem setup Fromniles Uptions
HE ... : =
EfEEEEEN 4 pixels '
J A for Left and Right sensors
L0 0 0 el I
Custom colors rms Setup Reset to Default
EEEEEEEN OK
EEEEEEEN
Define Custom Colors >>
_Conel | GPS Port Setup Exit
RTmap61LX2
Version 1.08
Geomar Software Inc

Figure 7.9:  Selecting color of profile

66

RTmap61X2 User's Manual




Thickness

Specity thickness of a profile for an EM61-LX2 channel by using one of eight
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 7.10). 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.

Setup Display Options

Channel
Ch E (Early)
ChL (Late)
Ch F (Filtered)

Color (click to change)

Thickness

2 pixels

-]

|
|
|

Cancel

1 pixel
2 pixels

4 pixels

Profiles colors are common for Left and Right sensors

OK

Figure 7.10: Selecting Thickness of Profile Line

After all the parameters in the Profile Display Options window are updated click on but-
ton 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 Profile Display Options.

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

will disappear.

7. Map & Profile Options
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Logging

After the Logging button (in Main Screen) is clicked, or tapped, or executed by the
keyboard, the program enters logging session and starts to read data from the connected
EM61-LX2 and GPS receiver. Logging session contains three modes: Monitoring,

Stand By and Log. Further each of these modes can use Mapping or Profile mode of the
display. Since the Navigation mode is a special case of Mapping mode (display of EM61-
LX2 stations or GPS positions without colored response amplitude scale of displayed
dots) the term Mapping mode will be used further to describe Mapping and Navigation
modes. If the GPS Input is disabled then only the Profile mode is available.

Program starts Logging session always in Monitoring mode and in Mapping display
mode if GPS Input is enabled (Figure 8.1). In this mode EM61-LX2 and GPS read-
ings can be quickly examined. Stand By mode is similar to Monitoring mode, however
different options are available. Recording of EM61-L.X2 and GPS data is allowed only
in Logging mode, which is accessible from Stand By mode. In general, after the data
file is created in the Monitoring mode, two modes Stand By and Logging are toggled by
Go (Start) and Pause keys. In Stand By mode instrument outputs can be monitored and
some survey parameters can be changed, and Logging mode is used only to record data.

i Rimap61Lx2 = X
Monitoring (Auto) ChF Map Size: 40 m Battery: Current 500.0 mV/
00mV
File: Positions: 0 -
—+ Curr. Line: 1 RTKE & | Nomalization
Station: 0.0 HDOP:2.0 Sat 11 o 86 %
Tot Sms: 0 Lat N43'36'35.6400" (‘:
Tot Time: 00:00:00 Lon: W079°36'38 4180" & %
Enter Review
Exit Menu
Lf Rt
Null File
Up Dn
00 Speed: 280 mph 50
]

Figure 8.1:  The RTmap61LX2 Monitoring screen in Mapping mode during initial
Normalization
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It is assumed that all settings, especially assignment of serial ports, are correctly speci-
fied and instrument is turned ON prior to using this option. In case the instrument is
OFF or it is not connected to the field computer the message shown in Figure 8.2 will
appear. This message will not appear if option EM61-LX2 in System Setup dialog is Dis-
abled. Check program settings (System Setup), connection, or turn the instrument ON

and select the Loiiins oition aiain.

Instrument OFF or Disconnected, or wrong COM port
selected

|

Figure 8.2: No Connection message

Assuming that instruments work properly the program will initialize connection with
EM61-LX2 and a screen in Monitoring mode will be displayed.

8.1 Logging Screen Layout in Monitoring Mode

The RTmap61LX2 Monitor mode allows initial inspection of the range of the instrument
readings at the particular site, monitoring the instrument performance, gain setting,
monitoring number of available GPS satellites, GPS differential corrections, PDOP
parameter status, and GPS coordinates (geodetic or UTM). Speed bar located at the
bottom of the screen shows current instrument speed (over the ground) which is calcu-
lated based on GPS data.

The EM61-LX2 readings in Monitoring and Stand By modes are updated approximately
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 RTmap61LX2 program will process
and update display at 1 Hz in real time. All GPS positions will be written to the data file
and will be used later to position data in data processing program. Despite the fact that
program will handle more than 1 Hz GPS update it is strongly recommended that GPS
receiver is set to 1 Hz update, faster data stream may affect program performance espe-
cially when high rate of EM61-LX2 is used. The data processing program RTM61LX2
interpolates EM61-LX2 position similarly to real time GPS interpolation.
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Mapping Mode

When the GPS Input is Enabled in GPS Port Setup menu then the program displays the
screen in Mapping mode by default. The RTmap61LX2 Logging screen in Monitoring
mode and Mapping display mode is shown below (Figure 8.3).

Monitoring (Auto) E| | E ChE Map Size: 50m Battery: 118V Current 4.9 A 4000 MV
00mV
File: Positions: 0 &lle 1099
- Cur. Line: 1 RTK8 & L 554
Station:  0.00 HDOP:20 Sat 11 : LF: 14
|RE: 867
Tot Sins: 0 N: 482948445 m o
Tot Time: 00:00:00 E 61211684m 217 |~|pp 972
Enter Review
Exit Menu
Lf Rt
Null File
Up Dn
00 Speed: 150 mph 40 [N
]

Figure 8.3: Logging screen in Monitoring (Mapping) mode

The left portion of the screen is occupied by the square plot area, a map, which pres-
ents current location of the system (based on GPS antenna position) in graphic form.
This plot area will display all recorded positions during data recording. The side of the
square corresponds to map size which is displayed at the top line of the screen, above
the plot area. The size can be given in meters or feet depending on Units selection in the
Map Options Setup dialog. Figure 8.3 shows map area that represents square 50 x 50 m.
A cross mark indicating current position of the GPS antenna (or indicating position of
the instrument if GPS offsets are zero) is always placed in the center of the map when
logging session starts. After the operator will start moving the cross mark will move ac-
cordingly, however traces will not be plotted. Points indicating GPS stations are plotted
only in Log mode when EM61-LX2 and GPS data are recorded in data file. The North
points to the top of the screen.

A label ChE (or ChL or ChF) displayed above the map indicates which channel was
selected to show color image of the amplitude. If an Alarm was enabled then three
rectangles are displayed labeled by a letter indicating channel (E, L, or F). Left rectangle
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represents the Left sensor, middle alarm for target located between sensors, and the
Right sensor is shown in right rectangle. Whenever alarm level is reached by one of sen-
sors then the corresponding rectangle is painted by red. Figure 8.3 shows alarm for the
Right sensor, and Figure 8.4 illustrates alarm for both sensors.

Two windows displaying profiles (drawn only during data logging) are located on the
right side of the map and left of graphic moving bars. The top profile window is associ-
ated with the Left sensor and the bottom window shows profiles for the Right sensor.

In case one sensor system is used then one profile window is displayed. There are two
sections (text boxes) between map and numeric display window, below profile window.
The left box displays parameters associated with data file, and the right one is associated
with GPS parameters.

The Monitoring screen will display GPS related information in five lines in the right
most text box below the speed bar.

The first parameter labeled Positions: indicates number of recorded positions in the data
file. This number is increment only during data logging.

The second line displays label indicating actual corrections of GPS signal. 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. Other labels can be displayed: RTK3 (Real
Time Kinematic) when Quality Parameter is 3, and RTK4, RTKS5 (and so on for higher
numbers associated with Quality parameter, for example 8 indicates WAAS correction in
some receivers) for Quality parameters equal 4, 5 and above. 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 8.3 and 8.4. When GPS Warning Mask conditions 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). The PDOP is given when NMEA data messages
GGA/GSA, GGK or POS were selected. If only message GGA is available, then index
HDOP (labeled HDOP) will be displayed, and when LLK message was selected param-
eter GDOP (labeled GDOP) is displayed. The LLQ message will provide precision of
positioning in meters and it is labeled by X. Refer to section 6 (Set Port for GPS), Ap-
pendix A, and to GPS manuals for more information about GPS parameters.

The label Sat and following number shows number of currently tracked satellites.
Coordinates are displayed in two bottom lines. Coordinates are always given in GPS
native datum WGS1984 and they can be represented as geodetic (Latitude (N) and Lon-
gitude (W), values are given in degrees, minutes, and seconds with four decimal places),
or UTM coordinates with units specified in the System Setup dialog.
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The remaining portion of the monitoring screen display available options and param-
eters associated with the EM61-LX2 output. The EM61-LX2 output is represented by

a two small grid windows that includes three moving vertical bars. Left grid window
represents the Left sensor, and the right window is associated with the Right sensor. If
one sensor system is used then one window with moving bars is shown. The first (left)
bar represents Channel E, the second Channel L, and the third one Channel F readings
in each window. Range of readings displayed in this grid can be adjusted (option Scale
Readings), the range for grid windows with moving bars is labeled at the top and bottom
(same range is applied for profile windows that are not labeled). The scale for graphic
bars is divided by four or five 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 grey line. This type of graphic presentation allows the operator for very easy and
quick monitoring the response of the connected instrument.

Readings for all channels are shown in numeric form in a window located below the

grid with moving bars area. Data for Channels are labeled LE, LL, LE, RE, RL, and RF
where first letter in each symbol represents the sensor (Left and Right), and the second
indicates channel (E, L, and F) correspondingly. Checked radio buttons at two of chan-
nels labels indicate the EM61-LX2 channel selected for colour scale in Mapping mode
(option Colour Channel in Map Options dialog, see chapter 7). Units of readings are
not labeled, they are given in mV. Fiducial marker is represented by label M. Label M is
displayed above the only when the marker is actually pressed by the operator.

Two additional instrument parameters are shown above grids with moving bars windows.
These are: instrument battery in Volts and TX current in Ampers.

Several other parameters are shown on the right side of map plot area. Label Monitor
indicates Monitoring mode. Labels Stand By and Logging will be displayed for Stand
By and Log modes respectively. Labels in two left text boxes File (data file name), Curr.
Line (line name), Station (current station) and corresponding parameters are not used
in Monitoring mode.

Command buttons labeled Enter Review, and four panning buttons Lf (Left), Rt
(Right), Up, and Dn (down) are located next to the map. Panning buttons can be used
to shift displayed map in four directions. Above five command buttons are disabled in
Monitoring mode, they will be enabled and functional in Stand By mode after data file is
created.

Four command buttons (on the right side of the grid containing moving bars) provide
access to options available in Monitoring mode. These options are described below in
the section 8.2.
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Navigation Mode

The RTmap61LX2 Monitoring screen in Navigation mode is almost identical to the
described above Mapping mode. Main difference is that when no colour imaging is
specified in the Map Display Options dialog the RTmap61LX2 screen in Navigation
mode will not show colour bar for readings, and there will be no indication provided by
radio buttons (left to numeric window) in numeric display window, and there is no label
indicating active channel in the center above the map window. Positions of recorded
readings will be indicated by dots or monochromatic swath bar during Logging mode.
All other parameters and functions are same as described above in the Mapping Mode
section (see Figure 8.4).

i Rimap61Lx2 - X
Monitoring (Auto) 3 m B Map Size: 50 m Battery: 118V Current 49 A 400.0 mv
00mV
File: Positions: 0 LB 1396
—+ Cur. Line: 1 RTK8 & LL: 700
Station:  0.00 HDOP:20 Sat 11 LF: 152
RE: 1107
Tot Sins: 0 N: 482948445
o sns " RL 693
Tot Time: 00:00:00 E 612115%4m 217 RF 99

Enter Review
Exit Menu
Lf Rt
Null Eile
Up Dn N
Speed: 4.00 mph 40

Figure 8.4: Logging screen in Monitoring (Navigation) mode

Profile Mode

When the GPS Input is Disabled in GPS Port Setup dialog then the program displays the
screen in Profile mode. The same mode is displayed when GPS was Enabled and the op-
erator used Toggle option to display program in Profile mode. The RTmap61L.X2 Log-
ging screen in Monitoring mode and Profile display mode is shown below (Figure 8.5).

The logging screen is essentially the same as described in Mapping Mode profile (sec-
tion above). The main difference is that the map is not displayed and profile plot area
occupies most of the display. The top profile window shows the Left sensor, and the

bottom window is associated with the Right sensor. If one sensor system is used then a
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i Rimap6iLx2 - X
Menitoring (Auto) E I E Battery: 11.8V  Curent 4.9A 4000 mV

00
L

Speed: 2.30mph 40
]

Curr, Line: 1 RTKE 3

Staion 0.00 HDOP:2.0 Sat 11 Exit

TotStns: 0 N: 4829484 45 m o
E: 61211594m  Z17

Tot Time:  00:00:00

File: ‘ ‘ Positions: 0

Null ‘ Menu File

Figure 8.5: Logging screen in Monitoring (Profile) mode

single profile window is displayed by the program. The range of readings is labeled at the
top and bottom of the moving graphic bars window. Two text boxes are located on the
left, below the profile view window. Four commend buttons are placed along the display
bottom and panning and the Review buttons are not shown.

8.2 Options Available in Monitoring Mode

Several options are available while the Logging window is in the Monitoring mode. Four
frequently used options can be accessed directly from command buttons and others can
be used from pop up menu activated by the button Menu (displayed in Figure 8.6). The
are also four buttons associated with panning the map (Lf - shift Left, Rt - shift Right,
etc.) and one button labeled Review that sets the program in Review mode. 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 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 u will start Nulling pro-
cedure. While menu is displayed options can be selected by tapping on the appropriate
item, 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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i Rimap6iLx2

Menitoring (Auto) Map Size: 30m Batiery: 1.8V Curent 4.9 A 5000 mv

Map Size
Scale Readings
Scale Speed Bar

Calibrate Filter

Map Display Options

Profile Display Options I

Alarm Settings
Audio Options

Toggle View 00mV
GPS Warning Mask File: Positions: 0 LE: 1832
Coordinates Display Units Curr. Line: 1 RTK8 & LL: 907
Station:  0.00 HDOP:2.0 Sat 11 LF 20
Enter Background Files . N RE 1034
Remove Background Files Tot Sns: 0 Lat N4336'35.6400 RL 951
Tot Time: 00:00:00 Lon: W079'36'38.4180" RF 186
Hide Menu
Enter Review
Exit Menu
Lf Rt
Null Eile
Up Dn
00 Speed: 4.00mph 50
I ]

Figure 8.6: Logging screen in Monitoring mode with displayed pop up menu

File (create new and append to existing data file)
The RTmap61LX2 data file can be created in any folder. The name of the file is
given by the field computer clock and it consists of month (2 digits), day (2 dig-
its), hour (2 digits), and underscore followed by sequential three digits number
(001, 002 and so on). (If all 1000 names during one hour are used specify any
other name). The extension name of RTmap61L.X2 data file is RX2. The Create
Data File dialog is presented in Figure 8.7.

i Create Data File X

4 || < Windows(C) > Data > GeonicsX2 » SamsonSiteData vy £ Search SamsonSiteData
Organize v New folder E~ @
Name h Date modified Trpe Size
# Quick access
[ 230118 000.R%2 RA2 File 6KB
& ThisPC 5] 230118_001.RX2 RX2 File 3k8
i 30 Objects [ 230118 002.R%2 RA2 File 277 KB
B Desktop 2 230118 003.R2 2023-01-1811:03PM  RK2File 114K8
Documents.
¥ Downloads
D Music
[ Pictures
B Videos

i Windows (C)

¥ Network

File name: | 230118_003.RX2

Save astype: | KTMG1LXZ Files (*RX2)

A Hide Folders Cancel
Figure 8.7:  Create Data File dialog
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Stand By (Auto)

The file name can be specified in the Create Data File dialog using the Windows
standard interface procedure.

The RTmap61LX2 data files can be appended and after message informing
about number of GPS positions already collected in the file (Figure 8.8) the
previous data set will be plotted on the map (Figure 8.9). All data collected will
be appended to the existing data set. The program run in Profile mode will not
display the last survey line profile since the program assumes that a new survey
line is to be surveyed (see New Line option). Maximum number of all positions
in one data file cannot exceed 28,800 GPS positions and number of EM61-LX2
readings is unlimited.

INFORMATION

Total Number of GPS Positions: 158

[3

Figure 8.8:  Number of GPS positions
in the selected data file

i Rimap61Lx2

Batiery: 118V Curent 4.9 A 5000 mv

EEEEEES
=
o

00
;

I-
00mv
File: 230118_003 Positions: 158 s|le 2354
Curr Line: 1 RTK8 & LL: 1168
Station:  6159.00 HDOP:2.0 Sat 11 27.8
* |RE: 2424
Tot St o Lat N43°36'356400"
oL sns = RL 1196
Tot Time: 00:00:00 Lon: W079°36'38 4180" RF: 186
Enter Review
Exit Menu
Lf Rt
Qline Go
Up Dn L

Speed: 350mph 50
]

Figure 8.9: Logging display after existing file is selected for append

Each data file in the field computer created by RTmap61L.X2 has an extension
name RX2 (unless it is GXY file created when EM61-LX2 was Disabled in the
System Setup window). All RX2 data files are created in the RTmap61LX2
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binary format. They can be processed and exported to XYZ file format using
the RTM61LX2 program. These files can be also exported to ASCII format, or
to Geonics DAT61L.X2 (LX2) format and processed in the Geonics program
DAT61LX2.

When a data file is created the program will switch to Stand By mode automati-
cally (see section 8.3).

Null  (Nulling)
To perform null of the instrument tap on the command button labeled Null or
use keyboard shortcut by pressing key U (or u) key. At this moment the program
takes 100 readings and calculates offsets for each channel of the connected
EM61-LX2, Figure 8.10.
I8 mimapsiLx2 u X
Monitoring (Auto) ChE Map Size: 30m Battery: 11.8V Curent 4.9 A 500.0 mv
| |

0omv

00
;

File: Positions: 0 &
+ Cur. Line: 1 RTK8 & | Nulling:
Station:  6159.00 HDOP:20 Sat 11 | 41eof100
Tot Stns: O Lat N43'36'35.6400" 2
Tot Time: 00.00:00 Lon: W079'36'38.4180" ~
Enter Review
Exit Menu
Lf Rt
Null File
Up Dn N
Speed: 290 mph 50
]

Figure 8.10: Monitoring screen during nulling

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 values) of EM61-LX2 readings are needed,
exit the RTmap61LX2 logging mode. After program returns to the Main Screen,
click/tap on the Survey Setup button and in the Survey Setup dialog, in combo
box labeled "Null Values Apply:" select the item None. Then proceed to Log-
ging mode again. The EM61-LX2 instrument does not have to be turned OFF.
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Exit

Menu

The program immediately returns to Main Screen.

The program will display pop up menu (Figure 8.6 above). Options available
in menu are described below. These options can be executed directly from the
keyboard (without displaying menu) by pressing a shortcut key.

Map Size  (Adjust scale of map)

This option is available by clicking on (or selecting by arrow keys) the pop up
menu item labeled Map Size or directly from keyboard by using shortcut key S.
The Map Scale dialog will appear on the screen, Figure 8.11.

Map Size X

Map Size (one side length): |40 meters
Guide Lines Interval: |2| meters

Cursor Band (along edges): |15 v| % of Size

Cursor Band - area along map edges where map
starts to scroll

Cancel | OK [:I

Figure 8.11: Map Size 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 Size dialog is Grid Interval. These are grey
grid lines in Mapping (and Navigation) mode which may be helpful in estima-
tion of distance on the map displayed in Mapping mode. If Parallel Lines (with
optional tilt angle) was selected in the Map Display Options dialog then the la-
bel for this option will be Line Interval and the entered value will be applied to
distance between parallel lines (regardless of specified tilt angle). 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. Six selections are
available in the combo box labeled Cursor Band: ranging from 10% to 40%.
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.

The map size and grid/line interval can be also set in the Map Display Options
dialog by clicking on the corresponding item in the pop up menu.

Scale Readings

This option is available by clicking on (selecting by arrow keys) the pop up menu
item labeled Readings Scale or directly from keyboard by using shortcut key R.
The Readings Scale dialog will appear on the screen, Figure 8.12.

B Rimaps1Lx2 - X
Monitoring (Auto) ChE Map Size: 40m Batiery: 118V Curent 4.9 A 5000 mv
40000 -
30000 - Minimum:  |0.0 I
Maximum: ~ [400] I
200.00 ]
|
10000 | =
0.00 0.0mV
File: Positions: 0 @[Le 2405
—+ Cur. Line: 1 RTK8 & (L 119.8
Station:  6159.00 HDOP:20 Sat 11 CILF: 275
@|RE: 2518
Tot Sins: 0 Lat N43'36'35.6400"
o sns = clRL 1242
Tot Time: 00:00:00 Lon: W079'36'38.4180" clrE 194
Exit Menu
Null File
00 Speed: 280mph 50
I

Figure 8.12: Reading Scale dialog with associated color bar

Two edit boxes labeled Minimum and Maximum allow you to set the amplitude
range. Minimum and maximum values are specified for a pseudo-grid image in
Mapping mode for the selected EM61-LX2 channel, the plot range of all EM61-
LX2 channels in the window containing four moving bars as well as for the pro-
file plot display. Therefore range of displayed data is the same for the Mapping
mode, the profile display area and for the grid area with vertical bars. However
only profile moving bars window is labeled at its top and bottom (Figure 8.12).
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In case where minimum or maximum values are wrong, the program will assume
minimum scale (0 to 10).

A colour bar representing colour distribution for mapping mode is provided

on the left side of the screen. The colour bar is updated whenever Minimum or
Maximum Response values are changed.

After the file is specified click on the button OK or press ENTER key to accept
new values or cancel selection and by clicking on the Cancel (X) button.

Scale Speed Bar
This option is available by clicking on (selecting by arrow keys) the pop up menu
item labeled Scale Speed Bar or directly from keyboard by using shortcut key B.
The Speed Bar Scale dialog will appear on the screen, Figure 8.13.

Set Mew Speed Bar Scale

Current Speed Bar Scale: 5.00

New Speed Bar Scale: |4|

Speed Bar Units: mis -

Cancel | OK

Figure 8.13: Set New Speed Bar Scale dialog

The minimum value for the Speed Bar is preset to 0, therefore this scale
requires only entry for the maximum speed. 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 speci-
fied for the speed bar. Speed units can be selected in the combo box labeled
Speed Bar Units.

After the maximum value for the speed bar is specified tap the button OK or
press ENTER key to accept new values and the display will be redrawn. To can-
cel selection tap the Cancel (X) button or press Esc key.

Calibrate Filters (determine filter factors automatically)
Filter Factors are used to remove soil magnetic susceptibility in surveyed area.
These can be entered manually in System Setup dialog (see Chapter 3). Here in
Monitoring mode these factors can be determined by using automatic proce-
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i Rimap61Lx2

Filter Calibration Part 1

Lift coil(s) in the air and
hold them for about 5 seconds (until the beep)
Press OK when you are ready to start

Cancel OK

&

Figure 8.14: Filter Calibration Part 1 message

dure. The procedure is exactly the same regardless one or two sensors are con-
nected. After the Calibrate Filter item in the pop up menu is selected the first
Filter Calibration message appears (Figure 8.14).

The first stage of Calibrate Factors consists of Offset Nulling calculations (previ-
ous Nulling Factors will be lost unless the Calibrate Filter function is cancelled).
Offset Nulling procedure starts as soon as the OK button is pressed (Figure

Monitoring (Auto) L ] L ChL Map Size: 50m Batiery: 118V Curent 4.9 A 4000 mv

0.0mv

File Positions: 0 ~| ofiset
+ Cur. Line: 1 RTK8 & | Nulling:

Staion: 0.0 HDOP:20 Sat 11 | 560f100
Tot Sns: 0 N: 482948445 m 2
Tot Time: 00:00:00 E 612115%4m  Z17 |~ by
Enter Review

Exit Menu
Lf Rt

Null File
Up Dn

00 Speed: 150mph 40

Figure 8.15: Calculating Offsets during the first part of Filter Calibration

8.15). Keep coils in the air until computer will beep (about 5 seconds) or if
sound is not enabled then wait until a new message dialog will be displayed and
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Filter Calibration Part 2

Ready to calculate Filter Factors
Place coil(s) on the ground.
Press OK when you are ready to start

Cancel OK

[y

Figure 8.16: Filter Calibration Part 2 message

it will prompt to place coils on the ground (Figure 8.16).

When coils are placed on the ground then press OK to start next stage of Cali-
brating Filter (Figure 8.17). A message in numeric window will display Calculat-
ing, this stage lasts about 10 to 12 seconds.

i Rimap6iLx2 -
Monitoring (Auto) L ] L ChL Map Size: 50m Battery: 11.8V Curent 4.9A 4000 mV.
[
File Positions: 0 | Calcutating:
—+ Cur Line: 1 RTK8 & &| 1150f200
Staion: 0.0 HDOP:20 Sat 11 c
Tot Sns: 0 N: 482948445 m ‘;
Tot Time: 00:00:00 E 61211684m  Z17 |~ S
Enter Review
Exit Menu
Lf Rt
Null File
Up Dn
00 Speed: 4.00mph 40

Figure 8.17: Calculating Offsets during the second part of Filter Calibration

When done and the calibration procedure is successful a message displaying cal-
culated Filter Factors for Left and Right sensors will be displayed (Figure 8.18).
New values can be accepted or previous factors can be restored by pressing the
Cancel button.
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Filter Calibration Complete X

Filter Factor for Left Sensor = 354.2
Filter Factor for Right Sensor = 368.6
Press OK to accept the calibration
or CANCEL to restore previous values

Cancel OK I

Figure 8.18: Completed successful Filter Calibration procedure

In case Filter Calibration procedure will not provide meaningful filter factors
values then a message "Calibration Failed" will be displayed providing informa-
tion for affected sensor (Figure 8.19). If procedure fails for both sensor this
message will be displayed separately for each sensor.

Filter Factor Right Coil X

Calibration Failed.
Calculated Filter Factor for Right Coil ( 21.1)
is out of valid range ( 125 to 1000 ).
Program restores previous value ( 220.0)

oK [

Figure 8.19: Calibration Failed message

After the OK button is tapped or clicked on the program assumes previously
used filter factor. If filter calibration fails check if there are no any metallic
objects in vicinity of sensors, or since unknown metals can be buried, move the
system to another location.

Map Display Options (Mapping and Navigation modes)

The Map Display Options dialog (Figure 8.20) is identical to a dialog described
in detail in Chapter 7. If the program is in the Mapping or Navigation mode,
please refer to section 7.1 of the manual.

This option can be accessed from pop up menu or directly by the keyboard by
pressing D key.
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Display Options

Map Display Options X

- . ) Map Preview
Map Units: | meters “| [~ Cursor Size— Position Size e
I I R IR
Map Size: 40 mefres e 1o | T T
20 + 20 . A gy oy
Map Swath: [100% 'I Sensors '/J'::‘-::"::‘
3C 4+ 30 = T +
Ma? Gn(.jn'Lmas Setup G o 10 . ::/'/J}_:J};i
" Basic Grid ?J-,;‘j/*
& Parallel Lines 50 + 50 — ?./1/4
o [
Lines Interval: |1| m 8 + ¢ — ;:/‘/"/J"/J
Lines Angle:  [3.00  deg Cursor Color | Position Co\orl ’_}-f;-f:‘

Colour Map View (select display type and channel to be used): ICDIDur Map View of Early Channel Ej

Positions View - Sensors positions are displayed at GPS intervals by dots or swath bars as selected in
the Position Size section above.

Colour Map View - Sensors positions and amplitude are represented by bars creating continuous colour
image for the selected EM61-LX2 channel.

Map Swath - This parameter affects only width of virtual instrument footprint shown on the real time map.

Cancel

]

Figure 8.20: Map Display Options dialog
(Profile display options)

The Setup Display Options dialog is described in detail in Chapter 7, Section

7.2. This dialog allows you to specify color and thickness of profiles

(same

colours apply to moving bars). The dialog is presented in Figure 8.21.

B RimapsiLx2 - X
WMonitaring (Auto) ChE Map Size: 40m Batiery 118V Current 4.9 A 400.0 my
Setup Display Options X I I
Channel Color (click to change) Thickness r I I
ey ————] [ o |
oa  ————] w1
Positions: 0 alle 234
-+ ChF (Fitered) =] |4 pixels - RTKE & clle 12
HDOP:20 Sat 11 CILF 269
Profiles colors are common for Left and Right sensors Lat NA43-36'35.6400° ((: EE- ﬁ;g
Lon: W079°36'38.4180" - |rF 281
Cancel OK N
I e o e o e e .
Exit Menu
Lf Rt
Null File
Up Dn
00 Speed: 4.00 mph 40
C 1

Figure 8.21:

Setup Display Options dialog
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Alarm Settings

After the Alarm Settings item was selected in the pop up menu the Alarm Setup
dialog window appears on the screen. The dialog is presented in Figure 8.22.
Please refer to chapter 5 where the Alarm Setup dialog and its parameters are
described in detail and more figures are provided.

Alarm Setup *

~Alarm Setup
Select Alarm Type:

Alarm Audio Indicator:

Alarm Monitored Channel:

=]
IVDice Indication j

-

ISimpIe

IEarry Channel

~Simple Alarm Setting

Amplitude Alarm Level:

|100_ﬂ1 mV

~Enhanced Alarm Settings

Minimum Amplitude Level:
Maximum Amplitude Level:
Medium Anomaly Width:

No of Descending Rdgs:

50.0 mv/

|1000_O mv
|3 Samples vl
I‘I Sample vl

Cancel

DK%

Figure 8.22: Audio Options dialog

Audio Options

This dialog allows to enable and disable three audio functions. Two of these
options can be specified in the System Setup dialog (see chapter 4), and the one
associated with GPS Warning Mask can be set in GPS Port Setup dialog (see
chapter 6). The Audio Options dialog is presented below in Figure 8.23. There
is one more audio function the Alarm for EM61-LX2 that is set separately in
the Alarm Setup dialog, see above Figure 8.22.

Parameters in Audio Options dialog are described below.

Audio Tiks During Data Collection
The program will provide tik sound during data recording (in the Log-
ging mode only). The tik sounds with frequency of approximately 3 Hz.
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Audie Options x

Audio Tiks During Data Collection r
Sound Alarm for any Disconnection W

Enable Audio Warning for GPS Mask I

Cancel | OK [

Figure 8.23: Audio Options dialog

This audio feature may be helpful as an additional confirmation that
the button Go has been pressed (or tapped) and data is being collected
and saved in data file. This audio function can be enabled or disabled
by check button located at the label naming this option.

Sound Alarm for any Disconnection
The program will sound loud ring when a disconnection in any serial
port is detected by the program, or in case any EM61-L.X2 console or
GPS receiver will stop streaming data for any reason. The audio alarm
function does not depend on the visual alarm that is always enabled
regardless of audio alarm setting. The audio alarm function can be en-
abled or disabled by check button at the Sound Alarm for any Discon-
nection label as shown in Figure 8.23.

Enable Audio Warning for GPS Mask
When this option is enabled then in addition to visual warning (alter-
nating red and white circles) an audio warning will sound (it is more
gentle "bell" sound than loud audio alarm ring associated with discon-
nection of any sensor).

Toggle View (toggle between Mapping and Profile modes)

Selecting this item from pop up menu or simply pressing the key T will switch
Monitoring or Stand By screens between Profile and Mapping (or Navigation)
modes. Changing the display from Profile to Mapping mode (when data were
collected) may take few seconds (depending on number of positions displayed
and map scale). The program will display message WAIT till all positions are
plotted in current map area and it will beep at the end of this process.
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GPS Warning Mask
This option is available by clicking on (selecting by arrow keys) the pop up menu
item labeled GPS Warning Mask or directly from keyboard by using shortcut
key W. The GPS Warning Mask Scale dialog will appear on the screen. This
dialog allows to set or change GPS Warning Mask parameters during logging
session. The same parameters can be set in GPS Port Setup dialog (see chapter
6). The GPS Warning Mask dialog is presented below in Figure 8.24. Parameters
in GPS Warning Mask are described below.

GPS Warning Mask x

Warning IEnabIed j

Qualty  |DGPS -
HDOP |40
Satelites |5 -

Enable Audio Warning W

If any of above not met then GPS
circle indicator will blink in red and
audio warning will sound if enabled

Cancel OK

[

Figure 8.24: 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
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Quality

PDOP

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 (Figure 8.21) regardless of GPS signal quality.

All GPS data is logged, GPS Warning Mask affects only display.

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, RTKS, and so on.

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 PDOP, 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 any RTS (including pseudo-GGA) are used.
Activate text box by Clicking or using TAB key and then enter the cho-
sen 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 on the
Cancel (X) button or press Esc key. All parameters will be reset to initial set-
tings.
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Coordinates Display Units
The Set Coordinates Display Units dialog will be displayed, Figure 8.25. There
are four items after the combo box labeled Coordinates unit will be expanded:
Geodetic Lat/Lon (coordinates in Degrees, Minutes, Seconds), UTM meters,

Set Coordinates Display Units

Coordinates Units: |Geodetic Lat/Lon j

Geodetic Lat/Lon
Cancel |

Figure 8.25: Set Coordinates Display Units

UTM feet (International Feet), and UTM US Feet (US Survey Feet). Select one
of items and coordinates of the GPS antenna will be displayed in the GPS sec-
tion (bottom of the logging screen) in selected units.

Select the OK button to accept selection or the Cancel button to exit dialog.

UTM feet
UTM US Feet

Enter Background File
The Load Background File dialog is shown in Figure 8.26. The program will
display contents of entered files in the background of the map. Two types of
files can be entered: any data file created with RTmap61LX2 or other Geomar
programs (RTmap, TrackMaker, or Multi - V2.00 or later) or user prepared
column delimited text file (TXT format) containing coordinates representing

Load BackGround File

Number of loaded files: 0

- Type of Background File

IGeomar RTmap/TrackMaker/Multi Data File j
(files H31, T31, H61, P61, GXY, etc,, V2.0 later)

- Type of Positions Display
Display Positions Joined by Medium Line j

~Additional Parameters

Coordinates Type:  |UTM meters - Cancel
Longitude/Easting: |Column 1 -

Latitude/Northing: ICo\umn 2 j

Column Delimiter: |, Comma -
Labels Column: Column 3 -

Figure 8.26: Load Background File dialog

OK
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site boundary, or any other feature, including labeled features, Figure 8.27. If
Geomar data file is entered its content will be displayed as traces of collected
survey lines. This option can be used to follow measurements with another in-
strument, to display already performed coverage, or to repeat part of the survey.
User prepared Column Delimited ASCII Text File can be used to display a site
outline, delineated area of special interest to be surveyed with finer line spacing
etc. The latter file must contain coordinates in WGS 1984 datum. Geomar data
files are in WGS 1984 datum by default. Up to 10 files (mixture of either type)
can be entered and displayed.

Load BackGround File X

Number of loaded files: 0

- Type of Background File

Geomar RTmap/TrackMaker/Multi Data File j
Geomar RTmap/TrackMaker/Multi Data File

Column Delimited ASCI! Text File

Column Delimited ASCI! Text File with Labels

~Type of Positions Display

ID\sp\ay Positions Joined by Medium Line j

- Additional Parameters

Coordinates Type:  |UTM meters - Enenl
Longitude/Easting: |Column 1 i

Latitude/Northing: ICo\umn 2 j

Column Delimiter: |, Comma -
OK
Labels Column: Column 3 -

Figure 8.27: Selecting Type of Background
File

The option labeled Type of Positions Display (Figure 8.28) describes how posi-
tions are displayed, they can be plotted as separate points with various symbols
that may include labels, or lines joined by thin, medium, or thick lines depend-
ing on the selection in the corresponding combo box. Lines can have breaks if
a tag "Break" (lower or upper case) is inserted in the file. Sample of Column
Delimited file is shown in Appendix A.

When a Column Delimited file is selected a section labeled Additional Param-
eters is activated as shown in Figure 8.29. Parameters describing file structure
must be specified, these are: Coordinates Type (Geodetic, UTM meters, feet,
or US Survey Fee), column numbers for Longitude and Latitude or Easting and
Northing, and finally Column Delimiter (Space, Comma, Tab, or Semicolon).
For practical simplicity, if UTM coordinates are used it is assumed that the
operator is located within the same UTM zone.
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Load BackGround File

Number of loaded files: 0

-~ Type of Background File

Column Delimited ASCII Text File j
(files ASC, TXT, DAT, and XYZ)

Coordinates in ASCII file must be in WGS1984 Datum

~ Type of Positions Display
Display Positions Joined by Medium Line j
' |Display Positions as Separate Small Squares "

—agDisplay Positions as Separate Medium Squares
Display Positions as Separate Large Squares
Display Positions as Separate Small Triangles
Display Positions as Separate Medium Triangles
U Display Positions as Separate Large Triangles
Display Positions Joined by Thin Line
Display Positions Joined by Medium Line

Labels Column: Column 3 -

Display

8§ Rimaps1Lx2

Monitoring (Auto) L ] Current 49 A 4000 mV
Number of loaded files: 0
Type of Background Fil
Column Delimited ASCII Text File j
(files ASC, TXT, DAT, and XYZ)
Coordinates in ASCII file must be in WGS1984 Datum
Type of Positions Display [
[ IDwsp\ay Positions Joined by Thick Line j
Additional Parameters 0.0mV.
Positions: 0 e 980
+ Coordinates Type:  |UTM meters - Cancel RTK8 [ 3 @ |LL: 4838
o |LF: 112
Longitude/Eastin Column 2 9 EC 20Nl
< g N 482848445 m Clpe o2
@

Latitude/Northing: |Column 1 j

Column Delimiter: Space -

E 61211594m  Z17

OK
Labels Column: s
,Comma
- Tab I Exit Menu
; Semicolon [—— 1]
Lf Rt
Null File
Up Dn
0.0 Speed: 270 mph 40
r ]

Figure 8.29: Selecting Column Delimiter in Column Delimited File to be loaded.

Type of the file and all parameters must be specified prior to selecting file name,
therefore it is necessary to know structure of background files that are to be
loaded. After the OK button is clicked on or tapped an Open File dialog will
appear, Figure 8.30.
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i RTmap61Lx2

i Open

A [ > ThisPC » Windows (C) » Data > BackGroundFiles v o £ Search BackGroundFiles
Organize »  New folder = M @
Name Date modified Type size ol
s Quick aceess 2] Sitervss et 202 11133 AM lext Document 1 K8
5] siteFo04_1.4xt Text Document 1KB
& This PC
- [=] SiteF002_1.0ct Text Document 1KB
B 3D Objects 5] siteFon3_1t Text Document 1K8
[ Desktop 5] siteFo03_2xt Text Document 1K8
Documents =] siteF002 2.0t Text Document 1KB
3 Downloads 5] srd02 ENC.tt Text Document KB
b Music [E] srdot.oxt Text Document 1K8
) pictures [5] QutlineSpecialEnd.tet Text Document 1K8
[Z] OutlineSpecialdt xt Text Document 1KB
B videos
D OutlineShifted02-12C.txt Text Document TKB
&) W= 5] CutlineShiftedd1-215.xt Text Document ke
= Network 5] Track squares linesSH.txt Text Document 695 KB
- [] aszza_bad filetet Text Document 1KB
[Z] background to check3:txt Text Document 1KB
] background to check8.txt Text Document 1K8
|5 background to checkTtxt Text Document 1KB ™
< >
File name: ‘Out\meihlﬁ:edm 1St v| ASCII Files (*ASC,~TXT,DAT,*. v
Cancel

Figure 8.30: Selecting Background File

After file is opened in above dialog program will draw it immediately in the map
window and another file can be entered if needed.

The RTmap61LX2 screen with three background files (all Column Delimited
type and one displayed as labeled symbols) is shown in Figure 8.31.

Please note that background files are displayed using real coordinates. Program
registers its position as soon as the first GPS position is detected (it is cross
cursor displayed in the center of the map). It is the reason that background

Monitoring (Auto) L ] L chlL Map Size: 150 m Battery. 11.8V Curent 4.9A 4000 mV.
“sts
“cas
00myv
File Positions: 0 e
+ Cur. Line: 1 RTK8 ® @ |LL 45
A Station:  0.00 HDOP:2.0 Sat 11 :LF 88
RE: 762
5 Tot Sts: 0 N. 482948445 m = e
Tot Time: 00:00:00 E 612115%4m  Z17  |~|op g6
Enter Review
Exit Menu
Lf Rt
Null Eile
Up Dn
00 Speed: 4.00mph 40
]

Figure 8.31:

Three background files displayed in RTmap61LX2 Monitoring mode
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files cannot be entered prior to the first GPS position obtained by the program.
Therefore, loaded background files can be displayed only if operator is in the
same area and map size covers coordinates listed in data file or Column Delim-
ited file. If the entered file is not displayed then it may be visible after changing
map to larger size.

Remove Background Files

After this option is executed the Remove Background Files dialog appears,
Figure 8.32. It contains list of loaded background Files. Click on any check

box located on the left of corresponding file name and when the OK button is
clicked on or tapped the map will be re-drawn and checked files will be removed
from the program map. Click on the Select All button and then OK button to
remove all entered files at once.

B RTmaps1Lx2

Menitoring (Auto)

L ] Remove BackGround Files

Current 4.9 A 400.0 mv

™ 3. OutlineShifted01-21S txt

List of loaded background files:
¥ 1. OutlineShifted02-12C.txt
2. OutlineShifted03-12C_L.txt

Select each file that is to be removed or click on the Positions: 0
+ Select All button to remove all files RTK8 &

HDOP:20 Sat 11
Select All ‘ Cancel | OK N | N: 4829484 45 m
E 61211684m  Z17

o+
RICEe ReloNe]
D
m
e
©

00

Enter Review
Exit Menu
Lf Rt
Null Eile
Up Dn
Speed: 310 mph 40

Figure 8.32: Remove Background Files dialog

8.3 Stand By Mode

The main difference between the Monitoring and Stand By modes is that from the Stand
By mode the program can be directly switched to Log mode to record the data in the
data file. The RTmap61LX2 screen in Stand By mode and Mapping mode is shown

in Figure 8.33, and Figures 8.34 and 8.35 present Navigation mode (with swath bars

94

RTmap61X2 User's Manual



i Rimap6iLx2

Stand By (Auto) Map Size: 30m Batiery: 1.8V Curent 4.9 A 3000 mv
0.0mV
File: 230124_002 Positions: 101 e 2373
RTK8 * & |LL: 1202
Station:  1140.00 HDOP:2.0 Sat 11 :;FE 225?9\"33
Tot Sins: 1141 N. 482951409 m 5| e——
Tot Time: 000142 E 61212135m  Z17  |~|pr 379
Enter Review
Exit Menu
Lf Rt
|| Qline Go
Up Dn Iy
00 Speed: 230 mph 40
I ]

Figure 8.33: RTmap61LX?2 in Stand By mode and Mapping display mode

presenting real size of sensors and dots presenting centers of each sensor). The layout of
the screen is almost identical to the layout described in section 8.1. Main differences are:
label Stand By (Auto), reminding the operator about current logging mode and survey
mode (in this case Auto), different command buttons, contents of two text frame boxes
at the bottom of the profile window which display parameters specific to survey settings.
The first frame box includes parameters related to file contents: File Name, Current
Line Name, Station (current station number), Tot. Stns (total number of stations in file),
Tot. Time (total elapsed time of recording). The second frame box described in section
8.1, contains parameters associated with GPS input.

Example shown in Figures 8.33 to 8.35 presents situation where the operator continues
to walk in the N-S direction while logging data and then stopped logging data by switch-
ing 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 loca-
tion, however points corresponding to GPS 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 8.36. Left sensor
profiles are shown in the top profile window while right sensor profiles are shown in the
bottom profile window. In case one sensor is used then one profile window is displayed.
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i RTmap61Lx2
Stand By (Auta) [ [ Map Size: 30m Battery: 118V Current 4.9 A 300.0 mV
o — 1\
I I
—_— ;
b i N 0.0mVv
_— File: 230124_002 Positions: 101 LE 2399
—_— Curr Line: 1 RTK8 * LL: 1101
I A S S Station 1140.00 HDOP:2.0 Sat 11 LF: 264
2
o R TotSins: 1141 N. 4829514.09 m ;E- fg‘{‘;
8 I N Tot Time: 00:0142 E: 61212135m  Z17 RF 336
—
_
S R Enter Review
L Exit Menu
Lf Rt
S AN
—T T Qline Go
— —— Up Dn
00 Speed: 290 mph 40 N
I ]

Figure 8.34: RTmap61LX?2 in Stand By mode and Navigation display (swath bars)

i RimapsiLx2
Current 49 A 3000 mv

Stand By (Auto) L ] L Map Size: 30m

Batiery: 11.8V

e
il

00mv

File: 230124_002 Positions: 101 e 1086

Curr. Line: 1 RTK8 & LL 538
Station:  1140.00 HDOP:20 Sat 11 LF: 100
RE: 1158

Tot Stns: 1141 N: 482951409 m AL 529
Tot Time: 000142 E 6121213m  Z17 RF 168

Enter Review
Exit Menu

Qline Go
Up Dn l

40

20 Speed: 4.00mph

Figure 8.35: RTmap61LX?2 in Stand By mode and Navigation display (dots)
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(ll RTmap61LX2 - X
Stand By (Auto) L |- Batiery. 11.8V_ Curent 4.9A 3000 mv

0.0mV

LE 1649
LL: 8239
LF: 175
RE: 1700
RL: 836
RF: 236

il
]

n | ~—~"\]

00 Speed: 3.10mph
I

v Line: 1
Sbauan 1140.00
Tot Stns: 1141
Tot Time: 00:01:42

Figure 8.36: RTmap61LX?2 in Stand By mode and Profile display mode

RTK8 &

HDOP:2.0 Sat 11

N: 482951409 m

E: 61212135m  Z17

Menu Go

F\ 230124_002 ‘ ‘ Positions: 101

Exit ‘ QLine

Similarly to Mapping mode where GPS locations are not plotted on the screen, data
plotted in profile form will not be updated in Stand By mode.

The EM61-LX2 data displayed in the window with moving graphic bars and by numeric
values will be displayed with the update rate approximately 10 readings per second, how-
ever data will not be saved in the log file in Stand By mode. If GPS input was enabled,
GPS positions and parameters will be updated with a rate specified in GPS receiver.
GPS data are not saved in file in Stand By mode as well.

Four command buttons available in Stand By mode include: GO (executed by clicking or
tapping, or pressing key G or ENTER if the button is highlighted) which directs the pro-
gram to Logging mode and recording EM61-LX2 and GPS data, QLine (Quick Line),
Exit, and Menu (which contains more options than pop up menu in Monitoring mode).
All command buttons are enlarged as compared to previous program versions to provide
easier operation for field computers equipped with touch screen displays. The Exit but-
ton was moved away from display corner to avoid accidental touch of this button.

Options associated with command buttons are described in detail in Section 8.5 (Field
options available in Stand By mode).
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8.4 Logging Mode

i RTmap61Lx2

Logging (Auto)

L ] L Ch Map Size: 40m Batiery: 1.8V Curent 4.9 A 3000 mv
F\\
(i ORI ke —
v
m\k Lj P
00mV
File: 230124_003 Positions: 87
RTKE &
Station:  2134.00 HDOP:20 Sat 11
Tot Sins N. 482951960 m
Tot Time: 00:01:29 E 61212589m  Z17
R Tap/Click PAUSE button or
Enter Review press any key to pause
Lf Rt
PAUSE
Up Dn [N
00 Speed: 270mph 40
]

The Logging mode is enabled by clicking or tapping on the GO button or pressing the
shortcut key G (or the ENTER key if the button GO is highlighted) in Stand By mode.
After this button is executed the list of four buttons will be replaced by one large but-
ton labeled Pause, label Stand By will be replaced by label Logging (at the top of the
display) and data will be logged in the mode corresponding to the selected EM61-L.X2
mode in the Survey Setup menu. All labels and parameters (with the exception of but-
tons representing Stand By mode options) are the same as in Stand By mode and they
are described in the preceding section 8.2. The RTmap61LX2 screen in Logging mode
and in Mapping display mode is presented in Figure 8.37. The cross mark corresponding
to the system location will move while the operator is progressing along the survey line
and recorded GPS positions will be plotted as colored image on the screen. At the same
time profiles will be plotted in panels located right to the map plot area.

Figure 8.37: RTmap61LX?2 in Logging mode and Mapping display mode

The Enter Review button as well as all four panning buttons Left, Right, Up, and Down
are not accessible and they are disabled while program is in Logging mode.

If the program’s display was toggled in Stand By mode to Profile display mode or if GPS
was disabled in GPS Input menu the RTmap61LX2 Profile display mode will be used as
shown in Figure 8.36.
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Profiles are updated after each reading is written to the data file. The program displays
profiles for readings with settings (profile line colour and thickness) selected in the Pro-
file 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 num-
ber of GPS positions in the data file is increment 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. In addition, background of numeric values window changes

to green. The green background serves as a visual indicator that data is recorded, if it is
white please check if the Pause button was not accidentally pressed during logging. The
audible tik sounds at frequency approximately 3 Hz if Tik 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-LX2 reading.

There is only one option available in the Logging mode - PAUSE logging. After the
button labeled PAUSE is tapped or a Pause key selected in the Logger Setup dialog is
pressed the recording is stopped and the Logging screen returns to the Stand By mode.
In the Stand By mode the EM61-LX2 data will be displayed with the update rate ap-
proximately 10 readings per second, however data will not be saved in the log file, profile
plots will not be updated (in Profile mode). The cross mark corresponding to the system
location will move according to the operator movement, however sensors positions (or
GPS positions in Mapping/Navigation mode) will not be plotted as dots on the screen.

8.5 Field Options Available in Stand By Mode

Several options are available while the Logging window is in the Stand By mode. Four
frequently used options can be accessed directly from command buttons (Go, Qline,
Exit, and Menu) and others can be used from pop up menu activated by button Menu
(displayed in Figure 8.38). Command buttons can be used by clicking on the desired but-
ton, or from the 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 the Menu button) by using keyboard shortcuts (underlined characters in menu
items), i.e. pressing key C will display Enter Comment dialog. While the pop up menu is
displayed options can be selected by clicking on the appropriate proper option, or from
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i Rimap6iLx2
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Figure 8.38: RTmap61LX?2 in Stand By mode with pop up menu

the keyboard by pressing the shortcut keys or by navigating using Up and Down arrow
keys and then executing by the ENTER key.

GO

(start data logging)

Click on the GO button, or while using the keyboard press shortcut key G or

if the button is a default button (highlighted) press ENTER key. The logging
window in Stand By mode will change to Logging mode and logging data starts
immediately.

QLine (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 8.39.

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
program base on the Sequence parameter and former line Start Station and
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New Line: 2.00

Figure 8.39: Quick Line message

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 clicked then the program will continue survey along
existing survey line.

New Line (New Survey Line)

This option is available from pop up menu or from the keyboard by using short-
cut key L. The New Line dialog is displayed, Figure 8.40. 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 In-
crement, Line Sequence, Direction, Start Station, and Station Increment). The
new line number and associated parameters are prompted by the program based
on parameters specified in the Survey Setup menu and the last survey line.

B Rimapsilx2
Stand By (Auto)

00

- X
Map Size: 40m Battery: 118V Curent 4.9 A 3000 mv
e ine X
L [ ]
Current Line: 2.00 5 I
Last Station 2970.000 = =
New Line: 3.00
0.0mV
Line Increment: IW.OO 002 Positions: 262 & |LE 1268
200 RTk8 & L 644
Line Sequence: Alternate 9 bs70.00 HDOP-20 Sat 11 : LF: 123
Line Direction: m B e . :E 2;929
00:04:27 E 61212633m  Z17
Start Station 2970.000 Clpe__ 198
Station Increment: |1.000
Review
Cancel | OK |, Exit Menu
Lf Rt
Qline Go
Up Dn
Speed: 280 mph

Figure 8.40: The New Survey Line dialog
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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).

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 (Line:) name and
current station (Station:) value will be updated and if the program is in Profile
mode then 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 (X) button or press Esc key, the dialog
window will disappear.

New Station

The New Station option can be selected from pop up menu or from the key-
board by pressing shortcut key N. 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 8.41. 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

- x

Map Size: 40m Batiery: 118V Curent 4.9 A 3000 mv

M
Current Line: 3.00 W
Start Station 2970.000 0.0mV
26_002 Positions: 371 &
Current Station: 4205.000 300 RTKS & ‘9) i ﬁ:
420500 HDOP-20 Sat 11 T |LF: 102
New Station: 1000 4207 N: 482948861 m 2 ;E 49:;
000618 E 61212950m  Z17  |~|gp 147
Enter Review
Exit Menu
Lf Rt
Qline Go
Up Dn
Speed: 150mph

Figure 8.41: New Station dialog
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option in this case would be to use a new line with the same name and affix i.e.
11A, 11B, and so on.

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.

Tap the button OK or press ENTER key to accept the new value. The 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 (if
the program is in Profile mode) will have a small gap (and possible amplitude
discontinuity) showing the new station entry.

This option does not provide any visual effect while the program is used in Map-
ping mode.

To return to Stand By mode and current survey line settings (state before this
dialog was selected) click on the Cancel (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 8.42.

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.

B Rimapsilx2
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Figure 8.42: Enter Comment dialog
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To ignore an entry and return to Stand By mode click on the Cancel (X) button
or press Esc key, the dialog window will disappear and measurements can be
continued.

The Nulling option can be selected from pop up menu or from the keyboard by
pressing shortcut key U. After the option is selected a warning message (Figure
8.43) appears to avoid accidental nulling procedure in the middle of data file
collection. If the message dialog is confirmed by clicking on the Yes button

the computer will take 100 readings (see Figure 8.10) and it will calculate new
offsets for each channel of the connected EM61-LX2.

NULLING X

DO YOU WANT TO PERFORM NULLING

No ‘ Yes N

Figure 8.43: Warning message before
Nulling procedure start

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-LX2 readings are needed, exit the
RTmap61LX2 program and run it again. The EM61-LX2 instrument does not
have to be turned OFF.

Calibrate Filter

This option is described in detail above in Section 8.2 of this chapter. Please
Figures 8.14 to 8.19.

Map Scale

This option is available by clicking on (selecting by arrow keys) the pop up menu
item labeled Map Size or directly from keyboard by using shortcut key S. The
Map Size dialog will appear on the screen, Figure 8.44.

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

Map scale value is entered in the edit box labeled Map Size 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.
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Figure 8.44: Map Size dialog, current RTmap61LX2 map at size of 40 m
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Figure 8.45: RTmap61LX2 in Stand By mode after re-scaling map to 30 m size

The second parameter in the Map Size dialog is Grid Interval or Lines Intervals
depending on the selection (Grid or Guide Lines) in a Map Display Options
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dialog. These are grey grid lines in the map plot area that may be helpful in esti-
mation of distance on the map displayed in Mapping or Navigation mode. 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%, 30%, and 40%. At
40% cursor indicating GPS antenna is mostly in the center area of the map.
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 at a specified scale, see Figure 8.44 (Map Size 40 m) and compare
with Figure 8.45 (Map Size 30 m). Re-drawing the map may take several sec-
onds (prompt "Please Wait" is displayed), depending on parameters and number
of data points collected in data file.

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.

Scale Readings (Adjust scale for profile, moving bars, and map colour image range)

This option is available by clicking on (selecting by arrow keys) the pop up menu
item labeled Readings Scale or directly from keyboard by using shortcut key R.
The Readings Scale dialog will appear on the screen, Figure 8.46.

Two edit boxes labeled Minimum and Maximum allow you to set the amplitude
range. Minimum and maximum values are specified for a pseudo-grid image in
Mapping mode for the selected EM61-LX2 channel, the plot range of all EM61-
LX2 channels in the window containing four moving bars as well as for the
profile plot display. Therefore range of displayed data is the same for the map
displayed in Mapping mode, the profile display area and for the grid area with
vertical bars. However only moving bars window is labeled at its top and bottom
(Figure 8.47).

A colour bar representing colour distribution for mapping mode is provided

on the left side of the screen. The colour bar is updated whenever Minimum or
Maximum Response values are changed.

After minimum and maximum response values are specified and dialog changes
are accepted by clicking on the button OK or pressing ENTER key the display
will be redrawn (see below Figure 8.46 with scale 0 to 300 mV and compare
amplitude map shown in Figure 8.47, where readings scale is 0 to 500 mV).

Change of amplitude range is usually required when switching displayed chan-
nel on the map.
To cancel selection click on the Cancel (X) button or press Esc key.
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Figure 8.46: Readings Scale dialog, in the background the current EM61-LX2 amplitude
range]gom 0 mVto 300 mV

Current 49 A

TOAAN

A AN

60

00mV
File: 230126_002 Positions: 479 &lle 178
Curr Line:  3.00 RTK8 @ ot 83
Station:  2229.00 HDOP:2.0 Sat 11 (‘: LF: 29

@ |RE: 1944
Tot Stns: 5437 N: 4829498 95 m M. oa
Tot Time: 00:08:08 E 61213080m  Z17 |~ |ge 227
Enter Review

Exit Menu
Lf Rt
QLine Go

Up Dn

change to 0 to 500 mV, compare with Figure 8.46

Figure 8.47: RTmap61LX2 Screen in Stand By mode after Readings Scale
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Scale Speed Bar (change units and adjust scale for speed bar)

This option is available by clicking on (selecting by arrow keys) the pop up menu
item labeled Scale Speed Bar or directly from keyboard by using shortcut key B.
The Speed Bar Scale dialog will appear on the screen, Figure 8.48.

Minimum value for the Speed Bar Scale is preset to 0, therefore this scale
requires only one entry for maximum speed. Speed units can be also changed in
Set New Speed Bar Scale dialog.

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.

Set Mew Speed Bar Scale

Current Speed Bar Scale:  4.00

New Speed Bar Scale: |5|

Speed Bar Units: m/s -

Cancel | OK |

Figure 8.48: Set New Speed Bar Scale dialog

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 (Mapping and Navigation modes)

The Map Display Options dialog is identical to dialog described in detail in
Chapter 7 (please refer to section 7.1 of the manual) when measurements are
conducted with GPS positioning and the program works in Mapping or Naviga-
tion mode.

This option can be accessed from pop up menu or directly by the keyboard by
pressing D key.

The Map Display Options dialog is shown in Figure 8.49. Figures 8.50, 8.51, and
8.52 below present various setups for Navigation and Mapping modes. Please
compare Figures 8.50 (Navigation mode where dots represent each EM61-LX2
sensor positions), Figure 8.51 (Navigation mode with swath bar presentation),
Figure 8.52 (Mapping mode with colour image of readings amplitude).

When large number of readings was taken a message "Please Wait" may appear
for duration of map re-drawing.
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Map Display Options

Map Preview
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Figure 8.49: Map Display Options dialog
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Figure 8.50: RTmap61LX2 Logging Navigation mode with dots representing each
sensor positions
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Figure 8.51: RTmap61LX2 Logging Navigation mode with swath bars representing
EMG61-LX2 sensors positions at the GPS update rate
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Figure 8.52: RTmap61LX2 Logging screen in M
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Profile Display Options

The Setup Display Options dialog is described in detail in Chapter 7. This dialog
allows you to specity color and thickness of profiles (same colours apply to mov-
ing bars) in profiles window. The dialog is presented in Figure 8.53.

Setup Display Options X

Channel Color (click to change) Thickness

Ch E (Early) ; | |3 pixels .[
ChL (Late) ; | |3 pixels .[
Ch F (Filtered) i } |4 pixels 'I

Profiles colors are common for Left and Right sensors

Cancel OK

Figure 8.53: Profile 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.

Alarm Settings

After the Alarm Settings item is selected in the pop up menu the Alarm Setup
dialog window appears on the screen. The dialog is presented in Figure 8.54.
Please refer to chapter 5 where the Alarm Setup dialog and its parameters are
described in detail and more figures are provided. Alarm during Logging mode
if triggered it is presented as painted red one or more of three boxes labeled

by monitored channel (E, L, or F). Left rectangular box corresponds to Left
sensor, right rectangle to the Right sensor, and a square box in the center is
highlighted when the program recognizes alarm as triggered by a target located
between sensors (see Figure 8.54). Audio Alarm is provided according to set-
tings in the Alarm Setup dialog.
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Cancel 0K Rt

Qline Go

L, . s
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Figure 8.54: Alarm Setup dialog

Audio Options

This dialog allows to enable and disable three audio functions. Two of these
options can be specified in the System Setup dialog (see chapter 3), and the one
associated with GPS Warning Mask can be set in GPS Port Setup dialog (see
chapter 5). The Audio Options dialog is presented below in Figure 8.55.
Parameters in Audio Options dialog are described below.

Audio Tiks During Data Collection

The program will provide tik sound during data recording (in the Log-
ging mode only). The tik sounds with frequency of approximately 3 Hz.
This audio feature may be helpful as an additional confirmation that
the button Go has been pressed (or tapped) and data is being collected
and saved in data file. This audio function can be enabled or disabled
by check button located at the label naming this option.

Sound Alarm for any Disconnection

The program will sound loud ring when a disconnection in any serial
port is detected by the program, or in case any EM61-LX2 console or
GPS receiver will stop streaming data for any reason. The audio alarm
function does not depend on the visual alarm that is always enabled
regardless of audio alarm setting. The audio alarm function can be en-
abled or disabled by check button at the Sound Alarm for any Discon-
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Figure 8.55: Audio Options dialog

nection label as shown in Figures 8.70 and 8.71 in sections 8.6 and 8.7
at the end of this chapter.

Enable Audio Warning for GPS Mask
When this option is enabled then in addition to visual warning (alter-
nating red and white circles) an audio warning will sound (it is more
gentle "bell" sound than loud audio alarm ring associated with discon-
nection of any sensor).

Toggle View (toggle between Mapping and Profile modes)
Selecting this item from pop up menu or simply pressing the key T will switch
Monitoring or Stand By screens between Profile and Mapping (or Navigation)
modes. Changing the display from Profile to Mapping mode (when data were
collected) may take few seconds (depending on number of positions displayed
and map scale). The program will display message WAIT till all positions are
plotted in current map area and it will beep at the end of this process.

GPS Warning Mask
This option is available by clicking on (selecting by arrow keys) the pop up menu
item labeled GPS Warning Mask or directly from keyboard by using shortcut
key W. The GPS Warning Mask Scale dialog will appear on the screen. This
dialog allows to set or change GPS Warning Mask parameters during logging
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session. The same parameters can be set in GPS Port Setup dialog (see chapter
6). The GPS Warning Mask dialog is presented below in Figure 8.56. Parameters
in GPS Warning Mask are described below.

B Rimapo1Lx2
Stand By (Auto)

| ChE Map Size: 50m Batiery: 11.8V Curent 4.9 A 3000 my.

00
L

]
pp— ﬁvj
e ]

HDOP 15
[o02 Positions: 479
Satelites |5 i 3,00 RTK8 @&

0.0mV

+|LE: 1684
LL: 840

5
-

HDOP:2.0 Sat 11 CILR 174

N: 4829496.95m P

s

E: 61213080m Z17

Enable Audio Warning r
RL: 82
RF: 207

If any of above not met then GPS
circle indicator will blink in red and
audio warning will sound if enabled

Revi
Cancel ‘Sl Exit Menu

Lf Rt

Qline Go

Up Dn

Speed: 280mph

Figure 8.56: 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 (see Figure 8.57). In case
Warning parameter is disabled then GPS indicator will be displayed

in green and white colours (see Figure 8.56) regardless of GPS signal
quality.

All GPS data is logged, GPS Warning Mask affects only display.
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Figure 8.57: RTmap61LX2 screen with GPS Warning indication

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, RTKS, and so on.
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 (accu-
racy in meters) if LLQ was selected, or it is not available (labeled N/A)
when messages GLL, pseudo-GGA or Trimble RTS are used.
Activate text box by Clicking or using TAB key and then enter the cho-
sen 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
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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 on the
Cancel (X)) button or press Esc key. All parameters will be reset to initial set-
tings.

GPS Warning Mask settings affect only display information. All GPS positions
are written to data file in original form regardless of specified values in GPS
Warning Mask dialog.

Coordinates Display Units
The Set Coordinates Display Units dialog will be displayed, Figure 8.58. There
are four items after the combo box labeled Coordinates unit will be expanded:
Geodetic Lat/Lon (coordinates in Degrees, Minutes, Seconds), UTM meters,
UTM feet (International Feet), and UTM US Feet (US Survey Feet). Select

8§ Rimaps1Lx2 - ®
Stand By (Auto) ChE Map Size: 50m Batiery. 118V Current 4.9 A 300.0 mv
Set Coordinates Display Units
Coordinates Units: |Geodetic Lat/Lon +
Geodetic Lat/Lon .
c ) UTM meters
ANCEL ||UTM feet
UTM US Feet I
0.0mV
File: 230126_002 Positions: 479 &llE 1715
Cur. Line: 300 RTK8 @ L 845
Station:  2229.00 HDOP:2.0 Sat 11 “’: LF: 213
. " “|RE: 1911
Tot Stns: 5437 Lat N43°36'35.6400" ol 61
Tot Time: 00:08:08 Lon: W079°36'38.4180" clrE 299
Enter Review
Exit Menu
Lf Rt
QlLine Go
| \ Up Dn
0.0 Speed: 270 mph 60

Figure 8.58: RTmap61LX2 Set Coordinates Display Units dialog
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one of items and coordinates of the GPS antenna will be displayed in the GPS
section (bottom of the logging screen) in selected units. Please compare Figure
8.57 (Coordinates in UTM meters) and Figure 8.58 (Geodetic Coordinates in
degrees).

Select the OK button to accept selection or the Cancel button to exit dialog.

Enter Background File

The Load Background File dialog is shown in Figure 8.59. This option is also
described in section 8.2, in this section examples with background files and
collected data will be shown The program will display contents of entered files
in the background of the map. Three types of files can be entered: any data

Load BackGround File X

Number of loaded files: 0

~ Type of Background File

Column Delimited ASCII Text File j
(files ASC, TXT, DAT, and XYZ)

Coordinates in ASCII file must be in WGS1984 Datum
~ Type of Positions Display
Display Positions Joined by Thick Line j

~Additional Parameters

Coordinates Type: |UTM meters vl Cancel
Longitude/Easting: |Column 2 -l

Latitude/Northing: ICD\umn 1 j

Column Delimiter: Space 'l
OK

Labels Column: Column 3 - b

Figure 8.59: Load Background File dialog

file created with Geomar programs RTmap61LX2 (as well as other RTmap,
TrackMaker, or Multi - all V2.00 or later), user prepared column delimited

text file (TXT format) containing coordinates representing site boundary, or
any other feature, or latter with a column containing labels for each point. If
Geomar data file is entered its content will be displayed as traces of collected
survey lines. This option can be used to follow measurements with another in-
strument, to display already performed coverage, or to repeat part of the survey.
User prepared Column Delimited ASCII Text File can be used to display a site
outline, delineated area of special interest to be surveyed with finer line spacing
etc. The latter file must contain coordinates in WGS 1984 datum. Geomar data
files are in WGS 1984 datum by default. Up to 10 files (mixture of either type)
can be entered and displayed.
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Type of Positions Display describes how positions are displayed, they can

be plotted as separate points, or lines joined by thin, medium, or thick lines
depending on the selection in the corresponding combo box. Lines can have
breaks if a tag "Break" (lower or upper case) is inserted in the file. Sample of
Column Delimited file is show in Appendix A.

When a Column Delimited file is selected a section labeled Additional Param-
eters is activated. Parameters describing file structure must be specified, these
are: Coordinates Type (Geodetic, UTM meters, feet, or US Survey Fee), col-
umn numbers for Longitude and Latitude or Easting and Northing, and finally
Column Delimiter (Space, Comma, Tab, or Semicolon). For practical simplicity,
if UTM coordinates are used it is assumed that the operator is located within
the same UTM zone.

Type of the file and all parameters must be specified prior to selecting file name,
therefore it is necessary to know structure of background files that are to be
loaded. After the OK button is clicked on or tapped an Open File dialog will

appear, Figure 8.60.
if open X
-+ » This PC » Windows (C) » Data > BackGroundFiles v 0 O Search BackGroundFiles
T
Nome
s Quick access [ outlined1. et
[ ThisPC 5 outlinet.et
8 30 Objects \4 outlined3.txt
| OutlineShifted01-215.txt

5] Outlineshifted02-12C txt
5] OutlineShifted03-12C.bet
] OutlineShifted03-12C_Lixt
2] OutlineSpecial0t ot

5] OutlineSpecialEnd.tet
5] SiteF0D2 16t

5] siteFo02_2:ct

5] SiteF003_1.xt

[E] siteFo03 26xt

[ siteFoo4 1act

5] SiteF004_2.xt

[E] siteFo0a 31xt

File name: | OutlineShiftedd1-215.0xt | [AscilFiles (A2 TxT7DAT?. ~

Cancel
Figure 8.60: Selection of Background File

After file is opened in above dialog program will draw it immediately in the map
window and another file can be entered if needed.

The RTmap61LX2 screen with one loaded background file (Column Delimited
type) and start of actual data logging is shown in Figure 8.61.

As long as there are less than 10 background files loaded into the program next
file can be entered or removed at any time during logging data. Example of
loading additional file is shown in Figure 8.62 (it is same logging session at later
stage as shown in Figure 8.61). When Enter Background File option is executed,
the dialog that appear indicates number of already loaded files. After all param-
eters are specified and file is selected in Open File dialog the program displays
newly entered background file on the map. More examples of loading back-
ground files, including file with symbols and labels are provided in Section 8.2.
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Figure 8.62: RTmap61LX2 with two background files after logging is started

Please note that background files are displayed using real coordinates. Program
registers its position as soon as the first GPS position is detected (it is cross
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cursor displayed in the center of the map). It is the reason that background
files cannot be entered prior to the first GPS position obtained by the program.
Therefore, loaded background files can be displayed only if operator is in the
same area and map size covers coordinates listed in data file or Column Delim-
ited file. If the entered file is not displayed then it may be visible after changing
map to larger size.

Remove Background Files
After this option is executed the Remove Background Files dialog appears,
Figure 8.63. In this example the dialog contains list of three loaded background
files. Click on any check box located on the left of corresponding file name (in
this example only one second file is to be removed) and when the OK button is
clicked on or tapped the map will be re-drawn and checked files will be removed
from the program map. Result is shown in Figure 8.64 where map does not con-
tain outline located above main survey area.

f RTmap6iLx2 - X
Standy{no) L ] Remove BackGround Files G205 3000 my/

List of loaded background files:

¥ 1. OutlineShifted01-21S.txt
™ 2. OutlineShifted02-12C.txt

M%

Select each file that is to be removed or click on the Positions: 509
Select All button to remove all files RTK8 & LL: 42
LF. 87

5
P
HDOP:2.0 Sat 11 :

e . FlRE: o4

Select Al ‘ Cancel | oK | et DEEREEEay ~lRe a1
Lon: W079'36'38.4160" -

RF: 96

0.0mVv

& |LE 873

Enter Review
Exit Menu
Lf Rt
Qline Go
Up Dn
00 Speed: 290 mph 50

Figure 8.63: Remove Background Files dialog

Click on the Select All button and then OK button to remove all entered files at
once.

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)
before program exits logging window, Figure 8.65.

120 RTmap61LX2 User's Manual



Stand By (Auto) L ] L ChE Map Size: 100m Battery: 11.8V Cument 4.9 A 3000mV.

e—— A e —
il

Er— A A —

00mV
File: 230126_002 Posiions: 509 e 892
Cur Line: 300 RTKE ® el 454
Station:  2579.00 HDOP:20 Sat 11 C|LF 86
Tot Sins. 5787 Lat N43736'35.6400" ? ;E ﬁg
Tot Time: 00:08:40 L&%: W079°36:38.4180" clre iz
Enter Review
Exit Menu
Lf Rt
Qline Go
Up Dn
20 Speed: 310 mph 60
Figure 8.64: RTmap61LX2 map with one removed file, compare with Figure 8.63
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Figure 8.65: RTmap61LX?2 - Exit Logging session confirmation message

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 logging mode and data collection can be continued.
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Map Navigation (seven command buttons below speed bar) and Review

i RTmap61Lx2
Stand By (Auto)

00
L

Seven above command buttons are displayed below the label Panning and the
button labeled Enter Review (Figure 8.66). Four panning buttons Lf (Left),
Rt(Right), Up, and Dn (Down) are enabled and available at any time in the
Stand By mode, without executing Review mode. They can be used to shift
colour image in any direction, as long as current position (cursor position) is
located within the map.

Map Size: 40m Battery: 118V Current 4.9 A 3000 mV

0.0mVv

File: 230126_002 Positions: 509 &|LE 834
Curr. Lin RTK8 @& CLL 443
Station:  2579.00 HDOP:2.0 Sat 11 : LF: 9.7
. . |RE: 977
Tot Stns: 5787 Lat N43'36'35.6400 CRE s
Tot Time: 00:0840 Lon: W079'36'38.4160" clRE 144
Enter Review
B Exit Menu
Lf Rt
Qline Go
Up Dn
Speed: 400 mph 60
]

Figure 8.66: RTmap61LX?2 - Panning buttons available in Stand By mode

Three remaining buttons Zm+, Zm-, and FitAll are enabled as soon as the
button Enter Review is clicked or tapped on. At this moment the displayed map
is not updated (cursor indicating current position is disabled), label Panning is
replaced by label Navigation, and button Enter Review is replaced by the button
Exit Review (Figure 8.67). When Review is active top row of buttons is used to
pan the displayed map while second row of buttons can be used to change scale
of the map.

Description of panning and navigation buttons is given below and various zoom-
ing and panning action is show in Figures 8.60 and 8.61. Please compare Figures
8.606, 8.67, 8.68, and 8.69 that represent the same data set at various scales.

Lf, Rt, Up, Dn (panning functions: Left, Right, Up, and Down)
Panning functions move screen in four directions. The procedure can
be accomplished by clicking or tapping on corresponding command
buttons or by pressing cursor keys or P, D, L, and R keys correspond-
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Figure 8.67: RTmap61LX?2 - Navigation buttons available in Review mode

i RTmap6iLx2
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Figure 8.68: Executing the Fit All option in Review mode

ingly. The step of pan (percentage of the screen being moved) can be
specified in the Map Scale dialog, the program default is 20%.

Logging 123



i Rimap61LX2
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Figure 8.69: A map after multiple Zoom~+ and Pan actions

Zm+, Zm-, FitAll (zoom functions: Zoom In, Zoom Out, and Fit All)
These options can be used by clicking on corresponding command but-
tons or from keyboard by pressing keys + , -, or F. The step of zoom
(percentage of the current map scale) is the same as a Band Cursor in
Map Scale dialog.

To exit Review mode and return to Stand By mode tap or click on the button
Exit Review. The label Navigate will be replaced by label Panning, zooming
buttons will be disabled, map will return to the former size (scale), and cursor
(cross) indicating current position of the system will appear.

8.6 No Connection Message

A message No Connection may appear during any RTmap61LX2 logging mode (Moni-
toring, Stand By, or Log modes). The message Lost Connection, trying (Figure 8.70) is
displayed in the numeric values window and replaces displayed values. The message is

highlighted by red to alert operator, and audio alarm sounds if enabled.

This message indicates lack of communication between the EM61-LX2 console and the
field computer. In most cases the message Lost Connection is caused by disconnected
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Figure 8.70: Message No Connection for the EM61-LX2 unit

connector in the instrument cable, turning the instrument OFF, or low battery in the
EMG61-LX2. The program tries to re-establish communication while the message is dis-
played. After correcting the source of a problem the program automatically connects to
the EM61-LX2, checks performance, and 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 re-
quired, 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. If data is monitored or logged (in Monitoring, Stand By, or Logging
modes) a message Lost Connection may appear in the centre of the screen when connec-
tion with the EM61-LX2 is lost permanently.

8.7 No Connection for 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 RT'map61LX2
screen (Figure 8.71). In most cases this message is caused by disconnected connector in
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Figure 8.71: The RTmap61LX?2 screen indicating lack of connection between GPS

receiver and the computer

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 receiver, checks
performance, and 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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