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Important

Please read this document carefully before using the SOFTWARE PRODUCT or assembling the HARDWARE
PRODUCT. By using the storage media or assembling the hardware, you are agreeing to be bound by the
terms of this agreement. If you do not agree to the terms of this agreement, promptly contact Sensors &
Software, Inc. at the address indicated at the end of this document.

Definition

The word PRODUCT as used herein defines any item sold by Sensors & Software, Inc. and may be
comprised of HARDWARE PRODUCT which consists of physical objects and SOFTWARE PRODUCT which
means computer programs, codes and related support materials.

Software Product License Agreement

In order to preserve and protect its rights under the applicable laws, Sensors & Software, Inc. does not
sell any rights to its Software products. Rather, Sensors & Software, Inc. | grant the right to use its
software, CDs, memory sticks (or other storage media) and documentation (hereafter collectively called
SOFTWARE PRODUCT) by means of a SOFTWARE PRODUCT license. You acknowledge and agree that
Sensors & Software, Inc. retains worldwide title and rights to all its software and that the SOFTWARE
PRODUCT contains proprietary materials protected under copyright, trademark and trade secret laws.

Grant of Software Product License

In consideration of payment of the license fee which is the price you pay for the SOFTWARE PRODUCT and
your agreement to abide by the terms and conditions of this License Agreement, Sensors & Software, Inc.
grants to you, the Licensee, a non-exclusive right to use the SOFTWARE PRODUCT under the following
conditions:

You may:

. use the SOFTWARE PRODUCT on a single workstation owned, leased or otherwise controlled by you;

. copy the SOFTWARE PRODUCT for backup purposes in support of your use of the product on a single
workstation.

You may not:

) copy, distribute or sell copies of the SOFTWARE PRODUCT or accompanying written materials,

including modified or merged SOFTWARE PRODUCT to others;

. sell, license, sublicense, assign or otherwise transfer this license to anyone without the prior written
consent of Sensors & Software, Inc.;

. modify, adapt, translate, decompile, disassemble, reverse engineer or create derivative works
based on the SOFTWARE PRODUCT.

Termination

This license is effective until terminated. You may terminate the license at any time by returning the
SOFTWARE PRODUCT and all copies to Sensors & Software, Inc. The license will automatically terminate
without notice by Sensors & Software, Inc. if you fail to comply with any terms or conditions of this
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agreement. Upon termination, you agree to return all copies of the SOFTWARE PRODUCT to Sensors &
Software, Inc.

Update Policy

Sensors & Software, Inc. may create, from time to time, updated versions of its SOFTWARE PRODUCT. At
its option, Sensors & Software, Inc. will make such updates available to licensees who have paid the
update fee.

Product Warranty, Limited Remedy and Limited Liability

Sensors & Software, Inc. warrants the PRODUCT to be free from defect in material and workmanship under
normal use for a period of one year (365 days) from the date of shipment. Any third-party computer
systems or other items not manufactured directly by Sensors & Software, Inc. purchased with any
PRODUCT or independently from Sensors & Software, Inc. are subject to the original manufacturer's
warranty and are not the responsibility of Sensors & Software, Inc.

Sensors & Software, Inc. makes no other warranties including, but not limited to, any implied warranty of
merchantability or fitness for a particular purpose. If the PRODUCT is defective within the warranty period
stated above, your exclusive remedy shall be, at Sensors & Software, Inc.’s option to replace or repair the
Sensors & Software, Inc. PRODUCT or refund the purchase price of the Sensors & Software, Inc.
product. Except where prohibited by law, Sensors & Software, Inc. will not be liable for any loss or
damage arising from this Sensors & Software, Inc. product, whether direct, indirect, special, incidental or
consequential regardless of the legal theory asserted.

All statements, technical information, and recommendations related to any Sensors & Software, Inc.
PRODUCT are based on information believed to be reliable, but the accuracy or completeness is not
guaranteed. Before using any PRODUCT, you must evaluate it and determine if it is suitable for your
intended application. You assume all risks and liability associated with such use. Any statements related
to the PRODUCT, which are not contained in Sensors & Software, Inc. current publications, or any
contrary statements contained on your purchase order shall have no force or effect unless expressly
agreed upon, in writing, by an authorized officer of Sensors & Software, Inc.

Sensors & Software, Inc. warrants the CD, memory stick or other storage media on which the SOFTWARE
PRODUCT is furnished to be free from defects in material and workmanship under normal use for a period
of ninety (90) days from the date of purchase as evidenced by a copy of your invoice.

Except as specified above, any SOFTWARE PRODUCT is provided "as is" without warranty of any kind, either
expressed or implied, including, but not limited to, the use or result of use of the product in terms of
correctness, accuracy, reliability, currentness or otherwise. The entire risk as to the results and
performance of the PRODUCT is assumed by you. If the PRODUCT is defective or used improperly, you, and
not Sensors & Software, Inc. or its dealers, distributors, agents, or employees, assume the entire cost of
all necessary servicing, repair or correction.

Sensors & Software, Inc.'s entire liability and your exclusive remedy for SOFTWARE PRODUCT shall be, at
Sensors & Software, Inc.'s option, either:

. the replacement of any storage media (CD, memory stick etc.) or hardware components which do
not meet Sensors & Software, Inc.'s Limited Warranty and which are returned to Sensors &
Software, Inc. postage prepaid with a copy of the receipt, or

. if Sensors & Software, Inc. is unable to deliver a replacement storage media which is free of
defects in material or workmanship, Licensee may terminate this agreement and have the license
fee refunded by returning all copies of the SOFTWARE PRODUCT postage prepaid with a copy of the
receipt.
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If failure of any PRODUCT resulted from accident, abuse or misapplication, Sensors & Software, Inc. shall
have no responsibility to replace the SOFTWARE PRODUCT, refund the license fee, or replace or repair the
HARDWARE PRODUCT.

Do not tamper with any PRODUCT. PRODUCT contains no user serviceable parts. If tampering is
evident in Sensors & Software, Inc.’s opinion, warranty is void and null.

No oral or written information or advice given by Sensors & Software, Inc., its dealers,
distributors, agents or employees shall create a warranty or in any way increase the scope of this
warranty and you may not rely on any such information or advice.

Neither Sensors & Software, Inc. nor anyone else who has been involved in the creation,
production or delivery of the PRoDUCT shall be liable for any direct, indirect, special, exemplary,
incidental or consequential damages, claims or actions including lost information, lost profits, or other
damages arising out of the use or inability to use this PRODUCT even if Sensors & Software, Inc. has been
advised of the possibility of such damages.

This warranty gives you specific rights. You may have other rights which vary from province to province,
territory to territory and certain limitations contained in this limited warranty may not apply to you.

General

No right, license, or interest to any Sensors & Software, Inc. trademarks is granted hereunder with the
purchase of the PRODUCT or the SOFTWARE PRODUCT license.

Governing Law

In the event of any conflict between any provision in this license agreement and limited warranty and any
applicable provincial legislation, the applicable provincial legislation takes precedence over the
contravening provision. This agreement shall be governed and construed in accordance with the laws of
the Province of Ontario, Canada.

Serviceability

Should any term of this agreement be declared void or not enforceable by any court of competent
jurisdiction, the remaining terms shall remain in full effect.

Waiver

Failure of either party to enforce any of its rights in this agreement or take action against any other party
in the event of a breach of this agreement shall not be considered a waiver of the right to subsequent
enforcement of its rights or actions in the event of subsequent breaches by the other party.

Acknowledgement

You acknowledge that you have read this agreement, understand it and agree to be bound by its terms
and conditions. You further agree that this agreement is the complete and exclusive statement of
agreement between the parties and supersedes all proposals or prior agreements oral or written between
the parties relating to the subject matter of this agreement.

Should you have any questions concerning this agreement, please contact in writing:
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Sensors & Software Inc.
1040 Stacey Court
Mississauga, Ontario
Canada L4W 2X8
Tel:(905) 624-8909
Toll Free: 1-800-267-6013
Fax:(905) 624-9365
E-mail: customerservice@sensoft.ca
Sensors & Software, Inc. trademarks are listed at: www.sensoft.ca/trademarks
1999-00236-05
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This product uses libkml, a google Inc. software library which is subject to the following conditions of use.
Copyright 2008, Google Inc. All rights reserved.

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. Neither the name of Google Inc. nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR TAS IS" AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO
EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER
IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING
IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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1 Introduction

EKKO_Project was designed to simplify the display, editing, processing, and
interpretation of Ground Penetrating Radar (GPR) data.

EKKO_Project increases productivity by giving you more time to view and interpret data
and less time spent organizing it.

Use EKKO_Project to display project (.gpz) files (compressed files containing GPR
linesets and grid data) intuitively in the Project Explorer window. The Properties tabs
display GPR line details such as acquisition parameters and attached files.

The Line Preview window automatically displays the first line in the project with the view
settings from the data acquisition software or default view settings. The user can display
other lines by clicking on the line name in Project Explorer or using the arrow keys.

The MapView window displays the position of grids in the project space coordinate
system. If GPR data was collected with GPS or, if the relationship between the project
coordinate system and the global coordinate system (Latitude-Longitude or UTM) is
defined by the user, grids and the GPS path of GPR lines are displayed in MapView.

Depth slices processed in the field using the data acquisition software or using the
optional SliceView module (see below) are also displayed in the MapView window.

The optional LineView module allows you to display one or more GPR lines and modify
the view settings to use different color palettes, gains, fonts, axes, etc. See the
LineView Module User’s Guide for more details.

The optional Interpretation module in LineView is used to create interpretations of
Points, Polylines, Boxes, and Annotations, view them in GPR lines, and then output your
interpretations as Reports. Interpretations are also displayed in MapView. See the
LineView Module User’s Guide for more details.

The optional SliceView module allows GPR data with 2-dimensional positioning, such as
GPS or XY, to be processed and display as a series of depth slices. SliceView-Grid is
used to process grid data into depth slices while SliceView-Line processes or one or
more GPR lines into depth slices. Depth slices enhance interpretations at complex sites
by providing a powerful way of visualizing the spatial relationships between targets seen
in multiple GPR lines. SliceView also allows grid data to be exported in a 3D format.
See the SliceView manual for more details.

The optional Processing module allows you to edit and process data, including cropping
data, time filters, migration and gain. You can then save processing streams as Recipes
that you can apply to other GPR projects. See the Processing Module User’s Guide for
more details.

The optional Bridge Deck Condition Report module allows you to process point
interpretations on the rebar in a bridge deck or other concrete structure and output a
PDF report with an amplitude map image and statistics about the rebar in the structure.

The optional Pavement Structure Report module allows you to process polyline
interpretations on subsurface layers and output a PDF report with cross-sections of and
statistics about of the layers.
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2 Getting Started

EKKO_Project works with GPR project files called GPZ files. Each project file contains
one or more GPR line data files and may contain information from other related files
such as GPS files that were saved as the GPR data was collected.

New generation Sensors & Software GPR devices automatically create Project files
however, GPR data collected using older Sensors & Software GPR systems can easily
be added to a new EKKO_Project project file following the Creating a New Project
procedure.

2.1 Project (GPZ) File Size Limits

Project (GPZ) files are limited to a maximum size of 2 GB. This includes the GPR data
plus all the attachments (see Attachments Tab). If you try to save a project file and get
an error message that the project file is too large to save, consider deleting large
attachments.

2.2 Opening a Project

When you open EKKO_Project, the Getting Started dialog box automatically opens to
help you open or create a new project based on the data file format you select.

Getting Started =

% What would you like to do?

Open Existing Project

Recent Projects: | -

= Browse for Project File...

Create a New Project

< Add Grid Creates a Grid from the selected GFP file
< Add all Lines in Folder Creates a Lineset and adds all the Lines in the selected fold
< Add Line(s) Creates a Lineset and adds the selected Lines

Do not show dialog again on start-up (re-enable in View menu) lose:

Figure 1: The Getting Started dialog box
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2.2.1 Open a Recent EKKO_Project File

1. Inthe Getting Started dialog box Open Existing Project pane, click the Recent
Projects drop-down list.

2. Inthe drop-down list, click the project file you want to open.

Open Existing Project

Recent Projects: -

C"Users"DBD}rIan"DDcuments‘EKKO ProjectiT1 Hersey Splash Pad (good GPS no post proc)\DanNew Project gpz
2 Browse for Pre C\Users\DBoylan\Documents\EKKO_ProjectiT1 Hersey Splash Pad (good GPS no post proc)\Mew Project gpz
C:\Users\DBaylan\Documents\EKKO_ProjectiT1 Hersey Splash Pad (good GPS no post proc)\EKKO_Project].apz

2.2.2 Open an Existing EKKO_Project File

1. Inthe Getting Started dialog box Open Existing Project pane, click
2 Browse for Project File...

2. Inthe Open dialog, navigate to the folder and select the project file you want to work

n.

Open =
et ‘ . ¢ Libraries » Documents » My Documents » Mew Lineset » Dan's Export » GRIDL-Grid #0001 » v“y” Search GRIDI-Grid #0001 PI
Qrganize MNew folder = [ @

“| My Documents o Mame : i
. BlackBerry YLine16
. Conquest Ylinel7
. Documentation i YLine18
. EKKO_Project

j East Project.gpz

. FINDAR 231 North Project (2).gpz
Music = i1l Nerth Project.gpz

. My Stuff 2]l Projectl.gpz

. Mew Lineset 23l Project2.gpz

. Dutlook Files i1l Project3.gpz

. Paint.MET User Files i!j Projectd.gpz

. PEMD

3l Projects - Copy.gpz B
27l South Project.gpz
j The Project 1.gpz

. Press Release
pulseEKKO_PRO

m

/ Quick Start ]l The Project.gpz

. Sensoft Admin j West Project.gpz =

. Sensoft Templates - 4 [ | [
File name: - lProje:t files (*.gpz) ']

| Open |+ [ Cancel |

Figure 2: Open Dialog
Only files with a .gpz extension are listed.
3. Select the project you want to work with and then click Open.

The project contents are displayed in the_Project Explorer and, if positioning
information is available, the GPR lines are displayed in MapView.
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If the project file contains grids that don’t have a global position reference such as
GPS, a message appears:

EKKO_Project

Multiple grids were detected without a project positioning reference. Would you
like EKKO_Project autornatically offset the grids so they do not plot on top of
each other?

Answering Yes will tile the grids so they are not all plotted at the origin of the project
coordinate system in MapView.

Grids can be manually repositioned using the Grid Position Relationship in the Tools
menu.

2.3 Creating a New Project

To create a new EKKO_Project file (typically for older GPR systems that do not
automatically generate project (.gpz) files), in the Create a New Project pane, select
one of the following options:

e < Add Grid
e = Addall Lines in Folder
e = Add Line(s)

A project file can contain multiple grids and line sets.

2.3.1 Adding a Grid

1. Inthe Getting Started dialog box Create a New Project pane, click #* Add Grid.
2. Inthe Open dialog box, navigate to and then select a grid (.gfp) file.

Only files with a .gfp extension are listed. For more details about GFP files, see Add
Grid.

3. Click Open.
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The grid is displayed in the Project Explorer and indicated with the small green grid
on the folder.

Project Explarer a @

. a0
F Y} B i+
Mew Lineset Add Grid  Add Linefs) to  Attach File

Lineset
—-["E 7l New Project

2 [T GRIDL-Grid #0001

--g- Xlined
--g- linel
--g- XLine2
--g- Xline3
—-g- Xlined
--g- Xline5
—-g- Xline@
--g- ¥line7

2.3.2 Adding all Lines in Folder
1. Inthe Getting Started dialog box Create a New Project pane, click
= Add all Lines in Folder,

2. Inthe Select folder to import lines from dialog box, navigate to and then select a
folder containing GPR lines.
3. Click Select Folder.

The new project folders will be displayed in the Project Explorer

2.3.3 Adding Line(s)

1. Click ® Add Line(s),

2. Inthe Open dialog box, navigate to and then select one or more GPR (.hd) Lines.
Only GPR files with an .hd extension are listed.

Note: although only .hd files are listed and selected, the folder must also contain the
associated .dt1 file(s).

3. Click Open. The Line(s) are displayed in the Project Explorer
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3 EKKO_Project Interface Overview

When a project file is open, EKKO_Project is populated with information about the GPR

data in the Project file.

£ GRIDO1withoutpartialline-3linesShifted-Grid #

S File Edit View Tools Help Menu Bar
NEH B Zmn SR TJrEs

Project Explorer X I ".ﬁ GRIDO1withoutpartialline-3linesShi

Project Explorer

O | B e 0

[J&3) PROJ02

=1-[J(&] GRIDO 1withoutpartialline
3 D -g- XLine0
~O& - Xine 1

O o Xne2 p—
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Figure 3: The EKKO_Project interface

The main EKKO_Project window consists of a Menu Bar, Toolbars, Project Explorer,
Line Preview, MapView, Layer View, Status Bar and Properties tabs.

All windows can be moved, resized, and modified. The tabs that make up the Properties
window can be separated into individual windows (to learn more, see Window

Operations).

When a project file containing grid data is opened, the 3D Preview window is available to
display the grid data in a 3D format with one depth slice and two GPR cross-sections

(lines) visible at the same time.
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Figure 4: The EKKO_Project interface showing the 3D Preview window for grid data; in this example, a

Conquest grid scan data.

The GPR lines are oriented parallel to the cross-hair lines on the depth slice.

For the details of the 3D Preview window, see 3D Preview.

3.1 Active Window

EKKO_Project typically displays several windows at a time including Line Preview,
MapView and 3D Preview. Only one window can be active and accept changes at a
time. The active window is the one that was last selected by clicking in it with the mouse
cursor and is usually identified by its darker title banner.

To make changes in a particular window, first ensure it is the active window.

Trying to edit a window makes it the active window, for example, selecting a GPR line in
the Project Explorer by clicking on it makes the Line Preview window the active window.
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4 Project Explorer

Project, folders, and files are displayed in the Project Explorer which is similar to
Windows Explorer. In Project Explorer, grids and linesets are used just like folders in
Windows, and GPR lines are similar to files.

To display all GPR Lines associated with a project folder, click the plus sign (+) beside
the grid or lineset name

FT0O CHPIO — E
B B i+ L
Add Grid  Add Linefsjto  Attach File Pin window to frame
Lineset

Project Explorer Ci
Toolbar N;’ew Lineset

=- V3 New Project
23 PROJECTLS<— Lineset name

GPR Line icon SET ] LINEORS Selected GPR line
S -g-  LNEL
- --g-  LINE2
- --g-  LINE3
.12 PROJECT1
[T - LINED
-V --g-  LINEL
V& --g- LNE2
--g- LINE3
) T PROJECT2
Attachment icon =] ---- LINED
g - LUNE
-I'& t<—uMe2— t = topography data added
i = Interpretations added i mepri--  LINE3
& —g<HNe——— g = collected with GPS
="
p = processed =

-zl tigp  LINES
-2 PROJECT3
&Il TestoRo<— Grid Name

--g- XLine0
--g- XLinel
&3 -g- XLine2
& -9~ XLine3
&3 -g- Xlined
- & --g- XLine5
-T&3 -g- Ylinel
&3 -g- Ylinel
-T&3 -g- Yline2
& -9~ Yline3
&3 -g- Ylined
- & --g- YLine5

Figure 5: Project Explorer pane displaying open data folders listing the GPR lines.

The names of all the GPR data files in the grid and/or linesets are listed. The line icon (
&) indicates which files are GPR lines. If other files associated with the line (photos,
videos, field notes, etc.) have been attached, the line icon displays a paperclip icon

il (to learn more, see Attach a File).
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4.1 Data Collections Linesets vs. Grids

Data collections in EKKO_Project are composed of either linesets or grids.

Grids are, by definition, a complete collection of GPR lines related to one another
spatially and run orthogonally (right angles) to one another; they cannot run at angles
other than right angles.

To edit a grid by adding, deleting, moving, or changing the direction of lines, use the
Tools > Grid Tools > Grid Tools or by right-clicking on the grid name in Project Explorer
and selecting Edit Selected Grid from the menu. However, individual GPR lines in a grid
can be copied from a grid and added to a lineset.

Linesets are collections of GPR lines that may or may not relate to one another
spatially. Linesets can be edited to add or delete GPR lines using the Right Click menu.
GPR lines in linesets can also be cut and/or copied and pasted into other linesets.

4.2 Selecting vs. Checking GPR Lines

GPR lines, linesets, grids, and projects can be selected in two different ways:

4.2.1 Clicking the Item Name
To select the name of a GPR line, lineset, grid, or project, click the item name.

Once an item is selected, it is highlighted blue and you can only apply Right Click menu
operations to the item.

=-E il Mew Project

o [

If the GPR line is displayed in MapView, it turns red to indicate it has been selected. For
example, if a single GPR line collected with GPS is selected, the GPS path in MapView
turns red. If a grid is selected, all the grid lines turn red.

When a GPR line is selected in Project Explorer, it is displayed in the Line Preview
window.
Froject Explorer 2 x B QQJ!J o

_ ol x|

osmon (v;)
150

200

NewLineset  Add Grid  Add Lnets |
linese o
100 -
= ) PROIDG "
F [ gnd01-Grd #0001 |
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=[O0 tneset
O= -0 et \ A
Oz 9 2 i \

ool
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4.2.2 Clicking the Item Checkbox

To access copy, cut, paste, delete, and process operations from the Standard Toolbar or
the Edit Menu, click the checkbox beside the GPR Line, lineset, grid, or project name.

Note: When a GPR Line is checked, the GPR collection (lineset or grid) and the
project name are also checked. This feature enables you to identify when GPR Lines
in the collection are checked even if the GPR collection is collapsed (click the minus

sign [-]).

= New Proect

L[] Mew Lineset

4.3 Associated Data Files

An icon is displayed next to the line name in Project Explorer to indicate whether any of
the following file types are attached to the GPR line:

4.3.1 GPS

If a GPS is connected to the GPR system during data collection, GPS files with the same
name as the GPR line are saved to the Project file and/or data folder. When the GPR
data is opened in EKKO_Project, GPS positions are automatically integrated with the
GPR lines. This is indicated by the letter “g,” see the example in the Project Explorer.

GPS integration means Latitude-Longitude and UTM coordinates are displayed on the
Status Bar when viewing the GPR line in LineView and listed in Reports.

The name of the GPS file is listed under the Attachments tab.

4.3.2 Topography

When a topography (.top) file with elevation information is attached to a GPR line, it is
indicated by the letter “t,” see the example in the Project Explorer.

Integrating topography information means that the GPR line can be plotted with an
elevation axis in LineView, rather than the default depth axis. Elevations of
interpretations and fiducial markers are also listed in Reports.

The topography file name is listed in the Attachments tab.

Topography files with the same name and in the same folder as the GPR line are
automatically attached. Topography files with a different name can be manually
attached; see the Attachments tab.

GPS files also contain elevation information; see GPS Files for more information about
GPS elevations and how EKKO_Project decides whether to use Topography file or GPS
file elevations.

4.3.3 Interpretations

Interpretations added to the file using the optional Interpretation module in LineView are
identified by the letter “i,” see the example in the Project Explorer. Interpretations are
points of interest (points, polylines, boxes, and annotations) added to GPR lines. This is
similar to adding a flag/fiducial during data collection.

11
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4.3.4 Processing

GPR data that has been processed using the optional Processing module is identified by
the letter “p,” see the example in the Project Explorer. See the Processing Module
User’s Guide for more details.

12
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5 Project Explorer Toolbar

The Project Explorer toolbar displays four icons representing features that enable you to
add GPR lines to the current project:

r =T L
C B B {j=
Mew Lineset Add Grid  Add Line(s}to  Attach File
Lineset

5.1 Add a New Lineset

Ld
1. To add a new lineset folder to the current project file, in the menu bar click M&w tineset

A {I_1 New Lineset folder opens in the Project Explorer.

2. To rename the new lineset, right-click New Lineset.
3. Inthe drop-down list, click Rename.

5.2 Add a Grid

B
1. To add a grid (.gfp) file to the current project, in the menu bar click #ddGrid |
2. Inthe Open dialog box, navigate to the folder and click the grid file you want to open.

Only files with a .gfp extension are listed.
3. Click Open.

The new grid is displayed in the Project Explorer:
- [ GRID1-Grid #0001

...... —-g- XLined
- --g-  Xlinel
- --g-  Xline2

5.3 Add Lines to Lineset

E-P
. . . . Add Line(s) to
1. To add lines to the selected lineset, in the menu bar, click  Lineset

2. Inthe Open File dialog box, navigate the file folder and then select one or more
GPR (.hd) Lines.

The GPR lines are added to the current Lineset. If the highlighted item is not
contained in a lineset, a new lineset will be created in the project.

Note: GPR lines cannot be added to a grid.

13
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3. Click Open.

The lines are displayed in the Project Explorer:
=N |l Sensoft Lineset

- --g-  LINEX14

- --g-  LINEY13

- --g-  LINEY16

5.4 Attach a File

The Attach File feature enables you to attach any file to the selected GPR line, lineset,
grid, or project.

Note: any item with the same name as the line is automatically attached when the
line is added to the project (for example, a picture of the site could be renamed as
LineXO0.jpg so it is automatically attached to the project when the LineX0 data is
added).

iz
Attach File

=

To add an attachment to a file, in the menu bar click Attach File

2. Inthe Open File dialog box, navigate to the folder and then select the file you want
to attach.

3. Click Open.

The files are displayed in the Attachments pane:

=I Attachments
Lighthousejpg
Desert.jpg

Note: if you attach multiple topography (.top) or GPS (.gps or .gp2) files, the last file
attached is the one that is used.

5.5 LineView Module (Optional)

Double-clicking on a GPR Line name in Project Explorer displays it in the optional
LineView module. For more details, see LineView or the LineView module User’s Guide.

5.6 SliceView Module (Optional)

The SliceView module processes grids or lines into a series of depth slices.
SliceView-Grid processes a grid into depth slices.

SliceView-Lines processes one or more lines with 2D positioning (such as GPS or
project XY) into depth slices.

5.6.1 SliceView-Grid

Use one of the following methods to process a grid in SliceView-Grid:
1) Double-click on a GPR grid name in Project Explorer.

14
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2) Select or check the grid name in Project Explorer and then select Tools >
SliceView-Grid.

3) Select or check the grid name in Project Explorer and then click the SliceView
=
button Sliceview on the toolbar.

4) Select or check the grid name in Project Explorer and then click the dropdown
button beside the SliceView button on the toolbar and select SliceView-Grid.

=1
Slice\fiewo

SliceView - Grid...

SliceView - Lines.,

5) Right click on the grid name in Project Explorer and select SliceView from the
sub-menu.

5.6.2 SliceView-Lines
Use one of the following methods to process a single GPR line in SliceView-Lines:

1) Select or check the line(s) in Project Explorer and then select Tools > SliceView-
Lines.

2) Select or check the line(s) in Project Explorer and then click the SliceView button
on the toolbar and select SliceView-Lines from the dropdown.

For more details, see SliceView or the SliceView module User’s Guide.

5.7 Right Click Menu

When you right-click in Project Explorer, a context-sensitive menu opens. Menu items
vary depending on whether the project name, a grid, lineset, or GPR line was right-
clicked on.

Menu items in the right-click menu only operate on the item that was selected. The
checked items in the Project Explorer are ignored.

15
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LineView... Enter

SliceView - Lines...
Rename
{7 attach File...

Zoom To

Line Positioning ¥
r Process...

Average Trace Amplitude [ATA) Plot...
Average Frequency Spectrum [AFS) Plot..

Trace Plot...
& Cut Ctrl+X
=3 Copy Ctrl=C
Paste Ctrl+V
ﬁj‘ Delete Delete

Use the following table as a guide to working with the Project Explorer Right Click menu

features:
LineView Click LineView to open and display project GPR lines in the optional
LineView module.
3 To learn more, see the LineView User’s Guide.
The LineView button is only visible if the LineView module was
purchased.
SliceView-Grid Click SliceView-Grid to process and display the grid as a series of depth

slices in the optional SliceView module.
To learn more, see the SliceView User’s Guide.

The SliceView button is only visible if the SliceView module was
purchased.

SliceView-Lines

Click SliceView-Lines to process and display the checked lines with 2D
positioning as a series of depth slices in the optional SliceView module.

To learn more, see the SliceView User’s Guide.

The SliceView button is only visible if the SliceView module was
purchased.

3D Preview With a Conquest grid selected in the Project Explorer, click to open
£ and display the grid as a depth slice flanked with an X and Y line. To
learn more, see 3D Preview.
3D Preview
Rename

Change the name of the project, grid, lineset, or GPR line in a lineset.

Note: A GPR line name in a grid cannot be renamed.

Edit Selected Grid

Edit the selected grid. See Edit Selected Grid.
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Project Explorer Toolbar

Create Grid from
Checked Lines

Create a new grid using the checked lines in Project Explorer. See
Create Grid from Checked Lines.

Attach File

To attach any file to the currently selected GPR data line, lineset, grid,

ar .
or project, click ¥ Attach File.
The file is then displayed in the Attachments tab.

Zoom To

Zoom to the currently selected GPR line or grid in MapView. The GPR
line or grid must be plotted in MapView so only grid lines or lines with
GPS are eligible or this option is greyed out and not accessible.

Grid Position
Relationship

If a grid is selected, the grid-to-project position relationship is edited
(see Grid Wizard) — useful for moving a grid in the project XY coordinate
system.

Line Positioning

If a line is selected, the line-to-project position relationship is edited (see
Line Positioning) — useful for defining or placing a line in the Project,
Latitude/Longitude or UTM coordinate system.

Note: the position of individual grid lines cannot be edited with this

option; the options are greyed out and not accessible. The positions of
grid lines are edited using the Edit Selected Grid tool.

Process

To open the Processing dialog box, click ' Process.

This feature enables you to edit and process selected GPR line using
repositioning, temporal and spatial filters, and migration features.

See the Processing module User’s Guide for more details.

Undo Process

To reset the selected GPR line to its original format before processing

was applied, click “% For more details, see the Processing module.
Undo Process.

Copied GPR lines are reset to the any processing they had at the point
they were copied.

When processing is undone to an item, the small letter “p” beside the file
name indicating that it was a processed file disappears.

See the Processing module User's Guide for more details.

Average Trace
Amplitude (ATA)
Plot

Average Trace Amplitude (ATA) plots display the average signal
amplitudes (in millivolts) for the selected GPR line.

ATA plots display how quickly signal amplitude decays from the peak
value of the transmit pulse to the background noise level, providing an
indication of the maximum penetration in the survey area. See Average
Trace Amplitude.

Average Frequency

Spectrum (AFS)
Plot

Average Frequency Spectrum (AFS) plots the average frequency
spectrum of the selected GPR line.

Select AFS to determine the frequency content and bandwidth of the
GPR line to decide if filtering is required. See Average Frequency

Spectrum.
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Trace Plot Trace Plot is used to display individual traces from the selected GPR
line; this allows the user to check the first break is correct, see subtle
signals on traces or view the effect of different editing and processing
types on individual traces. See Trace Plot.

Cut £ . . .
Use the Cut feature to remove the selected GPR line, lineset or grid
from the project.

This enables you to remove a GPR line from a lineset and paste it into a
different lineset.
Note: a GPR line cannot be cut from a grid.
Co iy
Py Use the = Copy feature to:
o Copy the selected GPR line so it can be pasted into the same or a
different lineset in the project
e Copy the selected lineset or grid so it can be pasted back into the
project
Note: You can copy GPR lines from a grid and paste then into a lineset,
but you cannot be paste them into a grid.
Paste :
Use the Fel Paste feature to:
e Paste a copied or cut GPR line into the same or a different lineset
in the project
e Paste a copied or cut lineset or grid back into the project
Note: You can copy GPR lines from a grid and paste them into a lineset,
but you cannot paste them into a grid.
Delete

To Delete the selected grid or lineset from a project, click M Delete.
You can also delete a GPR line from the Lineset in the project.
Note: GPR lines cannot be deleted from a grid. .
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6 Line Preview

The Line Preview window displays the GPR line currently selected in Project Explorer.
When EKKO_Project first opens, Line Preview automatically displays the first GPR line
listed in the project.

@ Line Preview - Grid01\liney12 E B | &3

Position (m)
2.50

4.00 450 5.1

Depth (m)

o
Deep Utility}

~ XTI
e * |

o L i .
Grid01\liney12 Velocity: 0.115 m/ns_Filter: On_Gain: SEC2(5.0, 4.0, 1000.0)

If the GPR line is a Conquest line that includes PCD data, the PCD response is plotted
as a red graph under the line image. The maximum value of the PCD scale is displayed
in the Line Preview Legend.

' 371 1117.028-Grid 20002\XLine Eh

Position (ft)
D0 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.

Depth (ft)

1117_02B-Grid #0002\XLine Eh Velocity: 0.328 ft/ns
Filter: Off Gain: SEC2(Auto) PCD: 5K
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The user can change the Line Preview display to another GPR line in the project by:
1) Clicking on another line name in Project Explorer, or

2) Atfter clicking in the Project Explorer window to make it the Active Window, using
the up and down arrow keys on the keyboard to move to a new GPR line name.

Both options provide fast switching between lines to quickly review all the lines in a
project.

Any Flags or Field Interpretations added to the GPR line during data collection or
interpretations added to the GPR line using the optional Interpretation module are visible
in the Line Preview plot. Clicking on a multi-media flag (one with a media icon such as a
photo, audio or video) opens the file attached to the flag.

Position (m)
040 060 080 1.00 120 140 1.60| 1.80 200 220 240 260 280 300 320 3.40 360 380 400 420 440 460 480 5l

Photos - Equipmeent.JPG = O X

+ a @mm © @ 7" R~

—
| —

Multi-media flag |

Equipment Pic|
]

&

= — -
Grid01\linex0 Velocity: 0.115 m/ns _Filter: On_Gain: SEC2(5.0, 4.0, 1000.0)

On the bottom of the GPR line is a simple legend listing the file path and line name, the
velocity used to calculate the depth axis and the View Settings (gain and filter).

After selecting the Line Preview window, use the zoom options to zoom in, out or to a
user-specified zoom window using the buttons on the View Control Toolbar or the View
> Zoom menu options.

After zooming in, plot the whole GPR line to the Line Preview window by selecting the
Fit to Window button on the View Control Toolbar or the View > Zoom menu option.

GPR lines plotted in Line Preview use the View Settings (gain, color table, filter, etc.)
from the GPR system’s data logger (DVL or Display Unit). If these settings are not
available, default settings that include Auto gain, the “Bone” color palette and no
background subtraction filter applied.
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The View Settings can be changed by plotting the GPR line(s) in the optional LineView
module and changing the View Settings there. After exiting LineView, the Line Preview
settings for that GPR line are updated.

Use Measure to measure distances between objects on a GPR images displayed in
LineView. The Measure tool includes the vertical component of the distance so be
careful of the vertical exaggeration that is often a part of GPR data displays.

If LineView module is not enabled, change the View Settings for the GPR line on the
system’s data logger (DVL or Display Unit) and transfer the data, along with the new
View Settings, to the PC and open the updated project file in EKKO_Project.

Line Preview will not plot GPR traces in wiggle mode and GPR lines cannot be plotted
with an elevation axis with the traces shifted for topography — these advanced display
options are available in the LineView module.

If the Line Preview window is closed, open it by selecting Window > Open Line
Preview.
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MapView

7 MapView

The MapView window shows a plan map image of GPR lines and grids. It also displays

flags/fiducials, field interpretations, interpretations and depth slices added to the GPR

data in the field or by using EKKO_Project. The Layer View window controls which
items are visible in MapView.
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Figure 6: MapView Window New image

23



EKKO_Project User's Guide MapView

If the GPR project does not contain any grids and none of the GPR lines were collected
with GPS or positioned using Line Positioning, then the MapView window will not be
open as there is nothing to plot.

When one or more GPR lines are selected in the Project Explorer, they appear in red in
MapView. If the file has an associated GPS file, the GPS path also appears in red.

Flags always appear as a flag icon with text nearby. Flags that have had a photo, audio
or video file attached to them, called multi-media flags, appear with an appropriate icon
with text nearby. Clicking on the icon opens the attached file.

853 % w)

8.03 Photos - Site Overview1.JPG = O X
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703 + & | Q& ) %8 R~ s
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Figure 7: Clicking on a multi-media flag in MapView, opens the file attached to the flag.

Interpretations appear in the color and shape they were defined with.

Depth slices can be plotted in MapView. For more information, see below.

7.1 Project (XY) Coordinates

MapView displays GPR data in project (XY) coordinates. The horizontal axis is the
project X position, and the vertical axis is the Project Y position. The units are either
meters or feet, determined by the selected Units.

GPR lines are displayed in MapView as black lines with arrows. Lines collected as part
of a grid are automatically displayed in MapView. Individual GPR lines are displayed in
MapView if they have project (XY) positioning added to them (see Line Positioning).

Move the mouse cursor over the MapView image to display the project (XY) coordinates
the Status Bar along the bottom of the EKKO_Project screen.
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7.2 Global Coordinates

To show GPR data in global coordinates, such as Latitude-Longitude or UTM, the
relationship between the project (XY) and global coordinates must be defined. If GPR
data were collected with GPS, this relationship is automatically defined.

If a grid was collected with GPS, the grid lines are displayed as black arrowed lines and
the GPS paths are displayed as dark green lines (see Figure 6). Due to the variable
accuracy of GPS units, the GPS lines will not typically correspond exactly with the GPR
grid lines. MapView calculates the best fit of the grid to the GPS to position the grid and
establish the project — global relationship.

To manually define the Project to Global relationship, use the Tools > Project Position
Relationship > Wizard (see Wizard).

Once the Project to Global relationship has been defined, move the mouse cursor over
the MapView image to display the Latitude-Longitude and UTM coordinates in the Status
Bar along the bottom of the EKKO_Project screen.

|
{

A compass icon ‘N pointing to geographic North is displayed if the World-Project
relationship is defined. This relationship is calculated automatically if the GPR data were
collected with GPS. If this relationship is not defined, the Status Bar displays “GPS
relationship not defined”.

Global coordinates are also used in output reports (see Project Report (CSV)).

If the GPS and grid lines are out by 45 degrees it may indicate a problem with the grid
definition of “X” and “Y” lines when the grid was collected in the field. To correct, see
Editing Grid Line Orientation.
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Use the following table as a guide to working with MapView:

Cross-hair position As you move the cursor over an area in the Grid Map, the position of
the mouse cross-hair is displayed in XY and global coordinates GPS (if
present) at the bottom right of the screen.

Flags/Fiducials Flags/Fiducials are markers added during data collection at specific
trace positions along the line.

Flags/Fiducials can be repositioned and the labels edited if the
Interpretation module was purchased (see the LineView User’s Guide
for more details).

Interpretations Interpretations added to the file using the optional Interpretation module
in LineView.

Interpretations represent points of interest (points, polylines, boxes,
and annotations) added to the line. To learn more, see Interpretations. .

Field Interpretations | Some GPR systems such as the LMX200 have the capability of adding
point interpretations in the field. These are just like the interpretations
added with the Interpretation module and are displayed in MapView.

Selected Line The line selected in the Project Explorer is highlighted red in the plan
Map. The details of the selected line are displayed in the Properties
Pane.

Compass When the project-global position relationship is defined, a North arrow

is displayed in MapView. North is not necessarily vertically upwards; if
a grid is opened, MapView displays it with the Y-axis pointing vertically,
which may not be North so the North arrow will then point in another
direction. To rotate the MapView display so North is up, use the Reset
to North function.

7.3 Depth Slices in MapView
Depth slice images can be plotted to MapView. Depth slices are generated in two ways:
1) Using the optional SliceView module or

2) For some, generally more recent GPR systems, depth slices can be generated
on the Display Unit or DVL during data collection out in the field. For example,
when using recent Noggin, LMX200 or Conquest systems, depth slices from grid
data can be generated on the DVL.
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Y2 Y6

Grid Lines
OFF

Line View Exit

Depth Slice generated and displayed on a Digital Video Logger. These images are saved to the GPZ file
when the data is copied to a USB-memory stick and available to display in EKKO_Project.

Depth slices generated in the field are saved when the data is transferred from
the DVL to the GPZ file on the USB-memory stick. These depth slices are
available to plot in MapView when the GPZ file is opened in EKKO_Project.

The SliceView module can generate depth slices from:
grid data (SliceView-Grid)
GPR line data (SliceView-Lines) collected with GPS

GPR line data (SliceView-Lines) that has XY positioning added each line in post-
processing using Line Positioning.

4. GPR Lines made into a grid (Create Grid from Checked Lines).

Depth slices are only displayed in MapView if they have been checked in the Layer
View.
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Depth Slice generated from one or more GPR lines and displayed in MapView.
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Use the depth slice slider bar on the top right of the MapView window, to scroll through
the depth slices. You can also use the mouse-wheel to smoothly scroll through the
depth slices, after selecting the MapView window to make it the Active Window.

The current slice depth is displayed next to the slider bar, the window title and the
MapView legend in the top left corner.

For multiple grids, slice through all of them simultaneously, even if:

¢ they are at different angles to one another,

o they were collected with different GPR systems with different center antenna
frequencies,

¢ they were collected with different depth slice processing (slice thickness,
amplitude equalization gain, background subtraction filter, resolution, etc.).

For example, if depth slices were processed using a different slice thickness value, the
depth slices shown in MapView are the depth slices closest to the current depth value.

f
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Ja

7.4 Saving MapView Depth Slices as GIF
Animation Files

If the MapView window is the Active Window, select View > Export Animation to the
depth slices to a GIF animation file. The Export Animation dialog box allows the user to
set the frame speed of the animation. For more details, see Export Animation.
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7.5 Displaying Multiple Grids with GPS

Many GPR surveys are made up of multiple grids. EKKO_Project can display more than
one grid to confirm targets within the grids.

Multiple grids collected using GPS are automatically arranged within the MapView
window.

| Project Coordinate System: X (m)

7.6 Repositioning Grids

Multiple grids collected without GPS all have their X=0, Y=0 corner corresponding with
the X=0, Y=0 of the Project coordinate system. When a project file containing more than
one grid without GPS is opened, the user is asked if they would like the grids arranged
so they are spread out and do not overlap.

Answering “No” will leave all the grids “stacked” at the X=0, Y=0 position (see figure
below below).

20.0]

15.0]

5.0

0.0]

0.0 5.0 10.0 15.0 20.0 25.0
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Answering “Yes” automatically shifts the grids so there is a gap between each one. In
other words, the origin of all grids after the first grid is set to a value other than X=0, Y=0.

Regardless of the position of a grid in MapView, it can move to a new position. To move
a grid within the project coordinate system, select the grid in Project Explorer and then:

1) right-click to open the menu and select Position Relationship > Wizard or,
2) select Tools > Grid Position Relationship > Wizard
and follow the directions (see Grid Position Wizard).

For example, the image below shows grids after each one was repositioned within the
Project coordinate system.

2u.u_f AN A

5.0

0.0

Project Coordinate System: X (m)

7.7 Editing and Merging Multiple Grids

Use the Tools > Grid Tools to create grids from lines, edit grids, add lines to a grid or
merge two grids together to create one large grid.

The key advantage of using the Grid Tools to merge multiple grids together is that then
all grid data are processed together in SliceView, so filters such as Background
Subtraction use all the data in their calculations.

Merging grids in Grid Tools requires the grid lines for all grids to be parallel or orthogonal
(90 degrees) to one another. You cannot merge grids if grid lines are oriented at other
angles, for example, 45 degrees.

As well, all the grids being merged must have consistent settings such as antenna
frequency, temporal sampling interval, antenna separation, etc. If any key settings differ
between grids, they cannot be merged. In this case where there are differences, it is
better to plot the grids separately as shown in the sections above.

For more details, see Adding a Grid to a Grid.
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7.8 Background Images

A powerful way to visualize and present data is by adding a background image to
MapView.
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For details, see Add Background Image to MapView.
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Layer View

8 Layer View

The Layer View window allows the user to specify which items to display in MapView

and Line Preview windows.

Checked items are displayed in MapView and Line Preview.
The checked status of Line Slices, Grid Slices, Lines, GPS, Flags/Fiducials and

Layer View @
=¥ GPR Survey

EIH Background Image
».[¥]  GolfGreenjpg
E—ZI-- Line Slices

Slice Set 1
: Slice Set 2
¥ Slice Set3

= {VEZ Grid Slices

-[£Z PCD Slice

-[¥= Lines

-9 Gps

-[¥|™ Flags/Fiducials

=-¥]™ Interpretations
Point

Polyline

Box

Annotation

-| Legend

Interpretations are used to determine which elements to include in the Google Earth
Report KMZ file (Google Earth (KMZ)).

Use the following table as a guide when working with the Layer View window:
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Layer

Description

Background Image

Display the background image in MapView. It is possible to display
more than one background image, so they can be stacked on top of
one another or spread out to different areas of MapView. Individual
images can be turned off or on using the checkbox. When multiple
images are displayed, the first image loaded is on the bottom and later
images are displayed above. If the image has a percentage of
transparency, images underneath it will be partially visible.

Right-clicking on a background image item opens a sub-menu.

Layer View @
={¥[=1 RandomGrid+Grid+ =
~[]# Background Imac

- GolfGreenjpg

SV Lines]  Sewngs

-@ siq Hdit

Slic Delete

Slice Set 3

Slice Set 4

Slice Set 5

-] Slice Set 6
=V Grid Slices -

4 I 3

9 €« <

Selecting Settings opens the Add Background Image dialog (Add
Background Images to MapView)

Selecting Edit puts handles on the image to resize or rotate it and
selecting Delete deletes the background image.
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Line Slices Plot depth slices generated with the SliceView module using the
SliceView-Lines program. It is possible to display more than one Line
Slice at the same time. If Line Slices overlap, they are displayed in
alphabetical order with ones that start with, say “z”, on top of ones that
start with, say “a”.

Right-clicking on a Line Slice item opens a sub-menu.
Layer View a5
= Borden Grids
-------- {"1# Background Image
—-{Z Line Slices
— D
ER— \/ [
Settings
: Rename
Delete
........ E‘g PCD Slice
........ E'.:_: Lines
........ _' GPS
-------- {v]™ Flags/Fiducials
4 [V]™ Interpretations
........ Legend
Selecting Settings opens the SliceView-Lines dialog to allow the
settings for that Line Slice to be modified and the depth slices
regenerated.
Selecting Rename opens a dialog to rename the Line Slice.
Selecting Delete deletes the Line Slice image.

Grid Slices Plot depth slices generated with the SliceView module. Depth slices
generated with the SliceView-Grid program or, for some GPR
systems, in the field with the data acquisition program. For example,
the Conquest, LMX200 and Noggin systems generate depth slices in
the field.

For Conquest users, the PDC image is always plotted on top of depth
slices so ensure Grid Slices is not checked when viewing grid slices.
It is possible to display more than one Grid Slice at the same time. If
Grid Slices overlap, they are displayed in alphabetical order with ones
that start with, say “z”, on top of ones that start with, say “a”..

PCD Slice Plot Power Cable Detector (PCD) image in MapView. Only available
for grid data collected with a Conquest GPR system.

The PCD image is always plotted on top of depth slices so ensure
PCD Slice is not checked when viewing the grid slices.

Lines Plot GPR grid lines and GPR lines with project (XY) positioning in the
MapView window. Grid lines plot on top of depth slices so turning the
grid lines off makes the depth slices more visible.

GPS GPS paths for lines and grids collected with a GPS in the MapView

window.
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Layer View

Flags/Fiducials

Markers added to GPR lines in the field during data collection.

When selected, Flags/Fiducials are displayed in both the Line Preview
and MapView windows.

Flags/Fiducials are indicated by a flag icon and a label such as F1, F2
etc.

If the flag had a media file attached to it, it appears as a multi-media
flag (see Line Preview and MapView).

Flags/Fiducials can be repositioned, and the labels edited if the
optional Interpretation module was purchased (see the LineView
User’s Guide for more details).

Interpretations

Display interpretations in MapView and Line Preview. Interpretations
are added to GPR lines while analyzing the data using the optional
Interpretation module in LineView.

Interpretations are points of interest (points, polylines, boxes, and
annotations) added to GPR lines.

GPR systems with the DVL 500 data logger, such as the LMX200,
newer Noggins and pulseEKKOs have the capability of adding point
interpretations in the field. These are just like the interpretations
added with the Interpretation module.

Legend

Display the Legend in the MapView window, defining the Flags and
interpretations added to the data in the field or while analyzing the
GPR data in EKKO_Project using the Interpretation module in
LineView. The legend also displays the current depth of depth slices.

If the Legend is covering data, it can be moved by clicking and
dragging it to a new location in the MapView window.
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9 3D Preview for Grid Data

The 3D Preview window shows a depth slice image from a grid on the upper left, a GPR
X line on the bottom left and a GPR Y line on the upper right.

1. To display a grid in 3D Preview check or select a grid in Project Explorer.
- [V] &l GRID1-Grid #0001

2. Click Window > Open 3D Preview.
3. 3D Preview can also be opened from the Project Explorer right click menu

Here is an example of a 4x4 foot grid on concrete floor collected with a Conquest
system.

EE 1117_03B-Grid #0000 [0.315 ft]

20 050 1.00 190°300 " H 300 350 44000020 0.4PPHEY 080

| Drill j o, > B
Locator } —
Depth Slice
Slider bar
s X7

=8 Eol =

Japls 8913 Wdag

Line: YLine 8h (PCD: 250)
> Drill Location: (12.3, 35.8) inch
“—%=— " Drill Diameter: 4.0 inch

Legend

e
IR e Tt

- ,v"‘".

r

. .

PCD Response

Images of the 3D Preview window can be saved to the project and used in the GPR
Summary Report or exported to the clipboard or an image file. They can also be saved
as a GIF animation files (Export Animation)
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Here is an example of a 12x30-meter archaeological grid collected with a Noggin 250
system.

£ -
L ‘wanéﬂ
e
:qu l ) =
I (M i 'h = W

-

Slice

Depth: 1.4 m
X Line: linex7
Y Line: line21
Slice Velocity: 0.080 m/ns

18pIIS 2211 Ydeq

Depth Slice
Slider bar

Legend

X GPR Line

For help with interpreting concrete, utility and geological data displayed in 3D Preview
see Interpreting Grids in 3D Preview.

The 3D Preview window is only available if the grid data has been processed into depth
slices. The depth slice processing is typically done using the SliceView-Grid function in
the SliceView module. However, GPR systems with the DVL 500 data logger can
process depth slices right on the display unit out in the field, specifically the Conquest
100, LMX200, Noggin and pulseEKKO have this capability. These depth slices are
saved with the GPZ file when it is transferred from the display unit and copied to a
computer.

9.1 Depth Slices

The depth slice image displayed is controlled by the vertical slider bar beside the
window, mouse wheel or Page Up and Page Down keys, and is locked to the same
slice displayed in the MapView window.

The red Depth Slice Cursor Lines indicate the depth slice thickness and the depth range
of data used to calculate the current depth slice.

Clicking in the depth slice image moves the crosshairs to the nearest X and Y lines.
The Depth Slice images can be modified with different gains and color palettes by:
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1) Reprocessing the grid data in SliceView-Grids after changing the slice gain, data
processing and/or the slice settings.

2) Changing the settings and reprocessing the grid data on the Conquest 100,
LMX200, Noggin or pulseEKKO Display Unit, exporting the new project file to a
PC and opening it again in EKKO_Project,

9.2 GPR Lines

The GPR lines are displayed parallel to the crosshairs on the depth slice. The Y line is
rotated so it is parallel to the vertical crosshair.

Change the current X line by pressing the Up Arrow and Down Arrow on the keyboard.
Change the current Y line by pressing the Left Arrow and Right Arrow on the
keyboard.

As you move the cursor over the GPR Line images, the position and depth of the mouse
crosshair is displayed at the bottom right of the screen.

The GPR Line images can be modified with different gains, color palettes, depth, etc. by:

1) Changing the Line settings in SliceView-Grids, saving the new settings and
exiting.

2) Changing the View Settings in the Conquest 100, LMX200, Noggin or
pulseEKKO Display Unit, exporting the new project file to a PC and opening it
again in EKKO_Project,

9.3 PCD

If displaying Conquest 100 data in 3D Preview, the PCD image replaces the current
depth slice in 3D Preview by selecting it in the Layer View window:

Layer View el
=¥ [ GPR Survey
+ /|# Background Image
+ V7 Line Slices
5[ Grid Slices
=P V57 PCD Slice
----- V= Lines
- [1® Gps
- [V|™ Flags/Fiducials
+ /|™ Interpretations
L7 Legend
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X Position (ft) Depth (ft)
1.0 2.0 3.0 4/ 0.00 0.20 0.40  0.60

Y Posiltlon (ft)

X Line:XLine D
Y Line:YLine 8h
Drill Location: (11.9, 35.8] inch
Drill Diameter:5.9 inch

PCD Response

9.4 Drill Locator

The Drill Locator is displayed on the depth slice by selecting the Drill Locator button from
the View > Drill Locator menu option or right-clicking on the 3D preview depth slice and
selecting it from the menu.

The Drill Locator is a set of movable crosshairs and a resizable circle displayed on the
depth slice to determine the XY coordinates of a suitable location to drill.

The diameter of the circle is set by the user with the View > Edit Drill Diameter menu
option or by right-clicking on the 3D preview depth slice and selecting it from the sub-
menu:

Edit Drill Size

Please input the new diameter(mm):

300.0

Enter a custom size of the drill diameter up to 36 inches or 21000mm.
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9.5 Legend

The Legend is in the lower right of the 3D Preview window. It displays the depth of the
displayed depth slice, the names of the displayed X and Y lines and drill locator XY
position and diameter (if displayed).

9.6 Saving GIF Animation

If the 3D Preview window is the Active Window, select View > Export Animation to
save it to a GIF animation file. The Export Animation dialog box allows the user to select
whether the depth, X lines or Y lines will animate while the other two are fixed on the
currently selected image. For more details, see Export Animation.

9.7 Interpreting Grids in 3D Preview

When interpreting data in 3D Preview it helps to remember that the images are 3 sides
of a cube of data. The conceptual grid image displays the relationship between depth
slice images and X and Y GPR lines.

Depth (inches)

-—
NO oo~ NO

0 6 12 18 24 30 36 42 48
X Line Position (inches)
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Use the following tips to help interpret grid data shown in 3D Preview for Grid Data:

1

2)

3)

4)

5)

6)

9.7.1

If the grid was collected with only lines in one direction, only one set of X or Y
GPR lines will appear.

The position of the Y line within the grid is indicated by the vertical cross-hair on
the depth slice.

The position of the X line within the grid is indicated by the horizontal cross-hair
on the depth slice.

The depth slice image shows an average of all the GPR signals between the two
red depth slice cursor lines displayed in both the X GPR line and Y GPR line.
Stronger colors usually indicate a stronger reflection and therefore, a higher
contrast between the host material and the object.

To change the depth slice to a shallower or deeper one, use the Depth Slice
Slider bar on the right side of the window. Notice how the Depth Slice Cursor
Lines on the X and Y GPR lines move together.

Use the Measure tool to measure the distance between objects in the depth slice
or the GPR lines.

Concrete 3D Preview Example

For the concrete grid shown in and below, the following observations can be made:

1)

2)
3)

The current depth slice shows a rebar or wire mesh at a depth of about 0.3 feet
(using the depth scale on the X and Y Lines).

The rebar is at a spacing of 6 inches (using Measure).

A conduit with current flowing in it is visible in the depth slice, the X GPR Line
and the PCD response.

EE 1117_038-Grid #0000 [0.315 ft]

Depth: 0.315 t
X Line: XLine D (PCD: 2K)

Y Line: YLine 8h (PCD: 250)
Drill Location: {12.3, 35.8) inch
Drill Diameter: 4.0 inch

Slice Velocity: 0.330 fi/ns

Japlis 89)|s Yideq
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9.7.2 Utility 3D Preview Example
For the utility grid shown in and below, the following observations can be made:

1) The current depth slice shows two obvious utilities at a depth of about 0.5 meters
(using the depth scale on the Y Line).

2) The orientation of the utilities can be seen in the depth slice.

3) Slicing through the depth slices shows other utilities at other depths and
orientations.

B3 GRIDOLwithoutpartialline-3linesShifted-Grid #0001 (08 m] EoE =<~
18Py o002t

Y Position (m)

]
. i !

i is AN
. Depth: 0.8 m
L X Line: XLine 8

e ¥ Line: YLine 5

- . - .
g, - .‘ﬁ Slice Velocity: 0.100 mins

-y

Japlig 29l yideg
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10 Properties Tabs

The Properties pane is a series of tabs that display information about the selected GPR
line. The Properties pane can usually be found on the right side of the EKKO_Project
screen; the tabs are displayed at the bottom of the pane.

Acquisition

Expand/Collapse
All

Line:

= General
Comment
Date Collected

LINEX20

Data Collected with Noggin Plus
2007-Oct-24

=

Survey Type Reflection

Frequency (MHz) 500.0

Time Window (ns) 32.000
= Positioning

Units m

Start Position (m) 0.000

End Position (m) 11.725

Step Size (m) 0.025

Odometer Cal (ticks/m) 1062.000 E
= Advanced

Number of Traces 470

Points per Trace 160

Antenna Separation (m) 0152

Stacking Type F1

Stacks 4

Time Sampling Interval (ps) 200.000

Nyquist Frequency (MHz) 2500.0

First Break Offset (ns) 6.200

Pulser Voltage (V) 100.000
= Additional Info

NOGGIM SERIAL# 0000-0194-0008

DVL SERIAL# 0000-3794-0027 -
Acquisition | Processing | Attachments

10.1 Acquisition Tab

The Acquisition tab displays information about how the GPR line was acquired. It lists
the survey parameters under four headings: General, Positioning, Advanced, and
Additional Info. You may need to click the plus (+) sign to view the details under a

heading.
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=s
[OES

Expand/Collapse

To quickly open or close all the headings, click All

L=
Expand/Collapse
All
Line: | X¥Line 0
El General =
Original Line Name ¥Line 0
Comment Data Collected with NOGGIN 250 SmartTow with GP5..,
Date Collected 2014-Oct-16
Survey Type Reflection
Frequency (MHz) 250.0
Time Window [ns) 112,800
E Positioning
Units m
Start Position [m) 0.000
End Pasition {m] 5.350
Step Size (m) 0.050
Odometer Cal (ticks,/m] 1050.000
‘| B Advanced
1 Mumber of Traces 108
Paints per Trace 252
Antenna Separation (m) 0.250
Stacking Type A2043, P1, Dyna} ON
Stacks 15
Time Sampling Interval (ps) 400,000
Myquist Frequency (MHz) 1250.0
First Break Offset (ns) 10,300
Pulser Voltage [V] 165,000
Pulse Width [ns) 6.000
El Additional Info
ELEVATION DATA ENTERED MAX = 468,756 MIN = 463.704 -
MNOGGIN SERIAL# 0048-7377 0006
DVL SERIAL# 0051-7326-0014 :I
[ |
Acquisition | Processing | Attachments

Use the following tables to guide you through working with the Acquisition tab.

The General pane displays the following basic survey parameters:

Original Line Name

The name of the GPR line when first opened in EKKO_Project.

Comment

Comment about the system used to acquire the data.

Date Collected

The date of data collection.

Survey Type

GPR survey type: reflection, CMP/WARR, or transillumination.

Frequency (MHz)

The antenna center frequency

Time Window (ns)

The length of the time window in nhanoseconds (ns).
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The Positioning pane displays the following parameters related to the positioning of the

GPR line;

Units

Meters or feet

Start Position

The initial position of the GPR system along the line, generally will be
zero, but could be different if an offset was used, or if the line was
collected as part of a forward/reverse grid.

End Position

The ending position of the GPR system along the line

Step Size

The distance interval along the surface between GPR data traces

Odometer Cal.

The calibration value of the odometer wheel (if applicable)

The Advanced pane displays the following advanced survey parameters:

Number of Traces

Total number of traces

Points per Trace

The number of sample points per trace

Antenna Separation

Spacing between transmitting and receiving antennas

Stacking Type

e DynaQ ON: indicates automatic stacking
e P: number of point stacks

e S: number of trace stacks

e A: maximum number of stacks

Stacks

Number of repeated measurements averaged to get resulting
measurements

Time Sample Interval
(ps)

The time period in picoseconds at which the GPR signal is sampled.
Often set automatically by the system based on GPR frequency.

First Break Offset (ns)

The number of nanoseconds from the start of the trace to the first
break

Transmitter Voltage

The voltage of the transmitter

Pulse Width (ns)

The width of the GPR pulse in nanoseconds. Varies with antenna
center frequency.

GPS Latency (s)

The GPS latency in seconds (only listed if a non-zero value applied)

GPS X Offset

X direction offset between GPR and GPS (only listed if non-zero value
applied)

GPS Y Offset

Y direction offset between GPR and GPS (only listed if non-zero value
applied)

GPS Z Offset

Z direction offset between GPR and GPS (only listed if non-zero value
applied)

The Additional Information pane may include the serial numbers of the GPR system
and the Digital Video Logger (DVL), as well as any processing done prior to importing

the data.

47



EKKO_Project User's Guide Properties Tabs

10.2 Attachments Tab

The Attachment tab lists all files attached to the current GPR line, project, grid, or lineset
such as GPS files, topography files, photos, documents, videos or voice recordings of
information relevant to the GPR line.

Tttachments T G
Toolbar ==——2>i- e 4

Expand/Collapse  Attach File  Delete File  Open File
All

Line: LINE2
=l Positioning Files

LINE2.GP5

LINE2.gp2

testl.top
=l Attachments

Linel2.brp

SurveyArea.jpg
SiteVideo.wmv
Add afile

10.2.1 Attachments Toolbar

Use the following table as a guide to working with the Attachments pane toolbar:

Item Description

oz Click to display or hide the list of attached files.

Expand/Collapse
All

s This feature enables you to attach a file to the GPR line.
Attach File 1 Click Attach File.

2 In the Attach File(s) dialog box, navigate to and select the file
you want to attach.

3 Click Open.
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X 1 Inthe Attachments tab, select the item you want to delete.
Delete File 2 Click Delete File.
3 In the message box, click Yes.

Note: Positioning files (GPS, Topography) cannot be deleted.

p 1 Inthe Attachments tab, select the item you want to open.
Open 2 Click Open.

Note: if there is no application associated with the selected file
type, Windows will prompt you to select one from a list.

10.2.2 Positioning Files

GPS and Topography files are special files called “Positioning Files”; they are always
listed first in the Attachments list. When attached, either automatically or manually, they
cannot be deleted, only replaced by another GPS or topography file.

If another GPS or topography file is attached, the user is prompted whether or not to
replace the current file. If they answer “Yes”, the new file is added to the list and the old
GPS or topography file is appended with the extension .BAK and kept as an attachment
for record-keeping but is not used for positioning.

GPS and topography files both contain elevation information, but the topography file
takes precedence. Therefore, if both a GPS and topography file are attached, the
topography file elevations are used when plotting the data.

The GPS and topography file names must always match the name of the GPR line. If a
GPS or topography file with a different name is manually attached to a GPR line, the
name is changed to match the name of the GPR line. Further, these attached files will
be automatically renamed when the GPR line name is changed. Other attachments do
not follow this requirement.

10.2.2.1 GPS Files

Attaching a GPS file adds Latitude, Longitude, UTM coordinates, and GPS elevation to
every trace in the GPR line.

A GPS file is created by attaching a GPS system to the GPR system during data
collection. GPS files contain lines of standard GPS positional output text (called NMEA
strings) and the associated GPR trace number. When the GPS (or GP2) file is attached
to a GPR line, latitude, longitude, and GPS elevations for every GPR trace are
calculated and saved into the GPR line.

Some later GPR systems also save GP?2 files, which contain GPS data in a different
format than the GPS file.

Note: EKKO_Project automatically creates a GP2 file from an existing GPS file.
GPS and GP2 files formats are defined in Appendix B — File Formats.

When GPS information is available, GPR lines plotted in LineView display the GPS
position of the current mouse cursor location on the Status Bar along the bottom of the
screen.
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faximum Gain: 88) -

Pos(m):8.349 Depth(m):1.229 Time(ns):24.12 Amp(mV):7.385 Trace#:335 Sample®:15Q_Lat: 43.6270400 N, |.ong: 79.6480200 W
i\ —

When a GPS file is created with the same nhame as a GPR line in the project folder, the
GPS file is automatically attached to the GPR line. GPS files, even those with different
names, can also be attached manually. In this case the GPS file is copied, renamed to
the same name as the GPR line and attached.

A GPR line with integrated GPS is indicated by a small letter “g” beside the GPR line
name in Project Explorer.

10.2.2.2 GPS Elevations

GPS data contains an elevation value that is integrated with the GPR line. However, be
aware that if you are using a lower-end GPS system the elevation data may not be very
accurate; plotting the GPR line with an elevation axis in LineView usually provides poor
results with large vertical shifts in the data image. High-end GPS systems can provide
accurate elevation values that work well when the GPR line is plotted with an elevation
axis in LineView.

10.2.2.3 Topography Files

A topography file is a text file containing GPR line positions and the elevations at those
positions. When a topography file is attached to a GPR line, elevations for every GPR
trace are saved into the elevation field of the GPR trace header.

When elevation information is available, GPR lines can be plotted in the LineView
module with an elevation axis. This type of display can be invaluable for understanding
the proper spatial positioning of GPR reflections.

e Each line of text must contain a pair of numbers representing position and elevation.

Topography file example:

0.0 935.8
10.1 933.9
22.7 930.3
30.5 932.7
34.6 936.5

The Topography file format is defined in Appendix B — File Formats.

Note: Topographic files (.top) are stored in the same units that the data was collected
in (meters or feet); however, the file could be viewed in a different unit. The units
used during collection are displayed in the Acquisition tab Positioning Pane.
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When a topography (.top) file is available with the same name as a GPR line in the
folder, it is automatically attached to the GPR line. Topography files, even those with
different names, can also be attached manually. In this case the topography file is
copied, renamed to the same name as the GPR line and attached.

A GPR line with integrated topography is indicated by a small letter “t” beside the GPR
line name in Project Explorer.

If a topography file is attached after a GPS file is attached, the user is prompted to
confirm whether or not they would like to replace the GPS elevations with the elevations
from the topography file. If the answer is “Yes”, the topography file is attached. If the
answer is “No”, the topography file is not attached. In other words, if a Topography file
has been attached, it is used for elevations.
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10.3 Processing Tab

If GPR lines have been processed using the optional Processing module, the processing
details, including the name of the processes, the order the processes were applied, and
the details of the process parameters are listed in the Processes tab.

Only processed GPR lines are identified by a small letter “p” in the Project Explorer will
list processing information in the Processes tab.

To learn more, see the Processing Module User’s Guide.

Processing

Expand/Collapse
All

Line: LIMEX1
-I Processes

Restore point

Highpass (f=50.0 %5 Myquist)
CropHorz (SP=min,EP=max)
CropHorz (SP=min,EP=max)
InstFreq (WW=1.0 pulse widths,E=1.0 mV)

Acguisition  Processing | Attachments

Note: Distance units (m/ft.) listed in the processes tab are always displayed in the
format the GPR line was collected in, even if the Units have been changed in
EKKO_Project.
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11 Toolbars

To manage how toolbars are displayed ion EKKO_Project, in the menu bar, click the
View Menu.

11.1 Standard Toolbar

The EKKO_Project Standard toolbar displays icons or text that represents features that
allow you to work with GPR data.

QD 5 | = o - =] ¥ B3 i
New Open Save | LineView SliceView _ 3D Preview PhotoSlicer GPR  _ | Process Undo Process | Cut Copy Paste Delete
Summary
Report -

Use the following table as guide to work with the Standard Toolbar:

New B
Click Mewto create a New project.

Open =
Click ©PeN to Open an existing project.

Save |l
Click >ave to Save the current project

LineView
Select an item(s) in Project Explorer and then click LingView g display the
items in the optional_LineView.module.

The LineView button is only visible if a license for the LineView module was
purchased.

SliceView =

Select a grid or Line(s) in Project Explorer and then click 3liceView to
display the grid as depth slices using the optional SliceView module.

The SliceView button defaults to the SliceView-Grids. To generate depth

slices on GPR Lines, use the dropdown menu (small down arrow) on the
side of the SliceView button:

SliceView - Grid...

1 SliceView - Lines..

and select SliceView-Lines.

3D Preview m

Select a grid in Project Explorer and then click 3B Preview o display the grid
as a depth slice flanked with an X and Y line in 3D Preview.
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PhotoSlicer

-
Click the PhotoSlicer button ""®%*®" to open a photo and select the depth
slices to superimpose onto the photo. See PhotoSlicer.

Report

Button to generate a report. The Report button defaults to the GPR
Summary Report but changes; remembering the last type of report
selected. To generate a different report than the one indicated by the
button, use the dropdown menu (small down arrow) on the side of the
button.

&
GPR Summa °'
Report

& GPR Summary Report (PDF)..

& Google Earth (KMZ)...

=| Project Report (CSV)...

[ CAD (DXF)..

JH( Bridge Deck Condition Report (PDF)...
Pavement Structure Report (PDF)...

The reporting options are:
GPR Summary Report
Google Earth (KMZ)
Project Report (CSV)
CAD (DXF)

Bridge Deck Condition Report
Pavement Structure Report.

Process

Click Process to open the Processing dialog box.

The Process button is only visible if a license for the Processing module
was purchased. See the Processing module User’s Guide for more details.

Undo Process

i
Click Undo Frocess to Undo Processing applied to the checked GPR lines.
The Undo Process button is only visible if a license for the Processing

module was purchased. See the Processing module User’s Guide for more
details.

Cut

#
Click “ut to Cut the selected or checked item(s) and place them on the
clipboard.

This enables you to remove a GPR line from a lineset and paste it into a
different lineset.

Note: a GPR line cannot be cut from a grid.
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Copy 53

Click ©2P¥ to Copy the selected or checked GPR line(s), lineset, or grid,
and place them on the clipboard.

Paste F e

Click Paste to Paste the cut or copied GPR line(s), lineset, or grid from the
clipboard into the project.

Delete |-;_T|'

Click DelEte {5 Delete the selected GPR line, lineset, or grid from the
project.

Add or Remove i

Del_ele
Buttons
Click the drop-down arrow beside the Delete icon @ to add or remove

buttons from the Standard toolbar.
To learn more, see Add or Remove Buttons.

To display a brief description of the icon’s function, hold your mouse cursor over the icon
on the toolbar.

If a keyboard shortcut is associated with the toolbar item, it is displayed with the tool tip

J Open (Ctrl+0)
Open an existing project

A description also appears on the Status Bar at the bottom of the screen:

Open an existing project

11.2 View Control Toolbar

The EKKO_Project View Control toolbar allows you to manage how to display images
in_MapView and Line Preview.

-] ) i3 W ' e ] A
2 O Sk S\ 0 2 e
Zoom Qut Zoom In  Zoom Fitto  Pan View Measure Save View(s) ~
Window Window -

Use the following table as a guide to working with the View Control toolbar:

Zoom Out =

Click Z°°™ O 4 display 1.5 times more of the MapView image.

For Line Preview, Zoom out shows more horizontal data in the window.
To learn more, see Zoom Out.
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Zoom In

e
)
Click Zoom In to magnify the MapView image by 1.5 times.
For Line Preview, Zoom in shows less horizontal data in the window.

To learn more, see Zoom In.

Zoom Window

Zoom
Click window to magnify a selected area within MapView or Line

Preview.
To learn more, see Zoom Window.

Fit to Window &
Fit to
Click Window to automatically zoom to fit all data in the MapView or Line
Preview windows.
To learn more, see Fit to Window.
Pan View oy
Click Pan View to pan the Display area (drag and drop) in MapView.
Not available for Line Preview.
To learn more, see Pan View.
Measure i
Click Measure to measure distance in the MapView, Line Preview and
3D Preview windows.
To learn more, see Measure.
View(s) Buttons to Save, Copy or Export the current image (see below).
The View(s) button visible on the toolbar defaults to Save View(s) but
changes; remembering the last type of View(s) selected.
To select a View(s) option other than the one indicated by the button,
use the dropdown menu (small down arrow) on the side of the button.
e
Save View(s)o
E,J Save View(s)
1 & Copy View(s)
aj‘ Export View(s)
Save View d
. Save Vi . . .
Click =™ ™" {0 save the Active Window or all open windows as an
image file and attach it to the project file. This image can be included in
the GPR Summary Report. To learn more, see Save View.
Copy View ]

Click Cepy View to copy the Active Window or both the MapView and
Line Preview windows to the clipboard.

To learn more, see Copy View.
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Export View id

. Export View . . .
Click to export the Active Window or both the MapView and

Line Preview windows as a graphics image file (jpg, bmp, png etc.)
To learn more, see.Export View.

Add or Remove Click the drop-down arrow beside the View(s) button to add or remove
Button buttons from the View Control toolbar.
o-'_-\_-o _P:H
Measure Save View(s) ~

To learn more, see Add or Remove Buttons.

11.2.1 Measure
To measure distance within the MapView, Line Preview or 3D preview windows, click

i

Measure ,

Click and drag the ruler icon (+I“L"l) to span two points within the MapView that you
want to measure.

The measured distance is displayed in the Status Bar on the bottom left:

Distance(m}: 6.006 (6.006,0.018)

The first value indicates the straight-line distance between the two points. The values
displayed in brackets represent the distance along the X-axis and Y-axis respectively.

57



EKKO_Project User's Guide Toolbars

58



EKKO_Project User's Guide Status Bar

12 Status Bar

The Status Bar is displayed along the bottom edge of the EKKO_Project window:

£ GRIDO1withoutpartialline-3linesShifted-Grid #0001\YLine 4\YLine 4.HD
e Edit View Tools Help

BEE I D S 33 ( S 0 (R i

O | @ g 0% o
Oajerooz ), PP PR WIS NP (||'\" | vine s
=- e il}mmwxmauwamaume 5 -
0L i i - Original Line Name | YLine 4 il
i i —~ Comment Data Collected wi...
& - XLine 3 Date Collected
& - Mine4 — Survey Type Reflection

Frequency (MHz) | 2500
Time Window (ns) | 86.300
R

Units m
Start Position (m) | 0.000
End Position (m) | 9.350

- Xline 5
- XLine 6
- Xline 7
- XLine 8
- Xline 9
- XLine 10
- XLine 11

.
]
'
{
n
3
o]

DeptI'L(m)
)
'
”

Step Size (m) 0.050
- XLine 12 Odometer Cal (tic.. 1074.800
- Xline 13 3. E Advanced

- XLine 14
- XLine 15

Number of Traces | 188
Points perTrace | 217
Antenna Separati... | 0.250
Stacking Type A2048, P1, DynaQ...
Stacks 2
Time Sampling In... | 400.000
Nyquist Frequenc... 12500
First Break Offset... 8.400
Pulser Voltage (V) | 165.000
Pulse Width (ns) | 6.000
B Additional Info
ELEVATION DATA ... | MAX = 156.4 MIN .., —
NOGGIN SERIAL®... = 0043-5600-0013
DVL SERIAL® 005158070006 |

[ |

Acquisition [ Processing | Attachments |

)

- Yline 14

Layer View X
- :L!ne 15 =[] PROJ02
- Yline 16 M sices

- Yline 17
- Yline 18

0% Pco Siice
0= Lines

MO crs

3 :::; ™ Fos

- Snda -4.0] &A™ nterps

co
T T T T T T T T T T T
E Mo -20 0.0 20 40 60 8.0 10.0 12.0 14.0 16.0
& » . m
ady Lat: 43.6277797 N, Long: 79.6776550 W.

As the mouse cursor moves around the various windows and toolbars, relevant
information is constantly displayed on the Status Bar including:

Toolbars

e Description of the function of the button
e Measurement distance when the Measure button is selected (see Measure)

Line Preview window:

Position along the GPR line
Depth

Trace number

Time

MapView window:

e Positional information in Project X,Y coordinates

o Latitude/Longitude and UTM positions (see GPS Format) providing a Project-to-
Global position relationship has been defined (see Project Position Relationship)
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13 Menu Bar Overview

The EKKO_Project menu bar displays several options that allow you to create, save,
manipulate, and export GPR data.

File Edit WView Tools Window Help

Use the following table as a guide to working with the EKKO_Project menu bar:

File Create a New project, or Open, Close, Save, Report, Export, or Exit
existing projects.

To learn more, see the File menu.

Edit Update your project - add lines, linesets, or grids, rename files, or attach
files.

To learn more, see the Edit menu.

View Display units in meters or feet, view data in Average Amplitude
Spectrum, Average Trace Amplitude or Trace Plot graphs, or define how
the toolbars are displayed. Perform CMP/WARR Analysis.

To learn more, see the View menu.

Tools Access LineView (optional), SliceView-Grid and SliceView-Lines (optional),
modify Project or Grid Position Relationships, Add Positioning to Lines,
Processing (optional) and GPS routines. Add background image to
MapView and Edit grids with the X and Y lines mixed up.

To learn more, see the Tools menu.

Window To open the Line Preview or MapView windows or tile the Line Preview and

MapView windows horizontally or vertically.
To learn more, see the Window menu.
Help Display information about EKKO_Project, a PDF version of this manual, the

About dialog, and the EKKO_Project Registration. See Help.
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14 File Menu

Use the File menu to create a New project, Open, or Save files, create Reports, Export
lines, or Exit the EKKO_Project.

To open the file menu drop-down list, click File:

File Edit View Tools Window Help

] New Ctrl+N

= Open... Ctrl+0
Close

.ﬂ Save Ctrl+S

Save As...

F

Import GPZ...
Export >

1 G:\Data\...\Borden Grids.GPZ

2 G:\Data\...\bBordenGrids.gpz

3 Dunton_slicedwithInterps.gpz

4 G:\Data\...\Lineset-EPV6.gpz

5 G:\Data\...\Lineset.gpz

6 Dunton_slicedwithInterps-EPV6.gpz

7 G:\Data\..\PE-V5.gpz

8 Dunton_sliced-InterpsDeleted-EPV6.gpz
9 G:\Data\...\LeyFarm-Day1.gpz

10 zond 20716-corrected.gpz

Exit

The following sections describe the File menu features:

14.1 New

1. To create a new project file, In the EKKO_Project menu bar, click File > New.

R

Alternatively, in the Standard Toolbar, click Mew

2. Inthe Getting Started dialog box (Figure 1), in the Create a New Project pane
select one of the three data type options to add GPR data to a new project file:

e = Add Grid
e = Add all Lines in Folder
e = Add Line(s)

Note: Project files can contain multiple grids and linesets.

To learn how to add more data to the current project file, see the Edit menu.
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14.2 Open

1. To open an existing project (.gpz) file in EKKO_Project, click File > Open.
=

Alternatively, in the Standard Toolbar, click ©ren

2. Inthe Open dialog (Eigure 2), navigate to and then select the project you want to
open.
3. Click Open.

14.3 Close

1. To close the current project click File > Close
2. In the message box, to close the project and save your changes, click Yes.

To close the project without saving your changes, click No.

a \w)i| | < Users » DBoylan » MyDocuments » New Lineset + Dan's Export » GRIDI-Grid #0001 » = [ 43 )| search GRIDI-Gric
Organize v New folder = - @
X Favorites MName . Date modified Type Size b
& Downloads . temp 14/06/201312:09 ... Filefolder
| Recent Places . Xline0 14/06/201311:38 .. Filefolder 3
Bl Desktop . Xlinel 14/06/201311:38 .. Filefolder I
[=] Google Drive . Kline 2 14/06/201311:38 ... Filefolder
g | ¥line 3 14/06/201311:38 ... File folder
il Libraries . lined 14/06/201311:38 ... Filefolder
3 Documents . Hline5 14/06/201311:38 ... Filefolder
J? Music . Xline6 14/06/201311:38 .. Filefolder
[=| Pictures L . Xline7 14/06/201311:38 .. Filefolder
B8 videos . Hline 8 14/06/201311:38 ... Filefolder
HLine9 14/06/201311:38 ... File folder
1% Computer HLine 10 14/06/201311:38 ... File folder
& os(c) HLine 11 14/06/201311:38 ... File folder -
== Removable Disk (E:) ) 4| I, L
File name: -
Save as type: [EKKO_ProjEct Files (*.gpz) V]
= Hide Folders Save ] [ Cancel ]

Figure 8: Save As dialog box

3. Inthe Save As dialog box, navigate to the folder you want to save the project to.
4. Click Save.

14.4 Save

1. To save the current project to a .gpz file, click File > Save.

=

Alternatively, in the Standard Toolbar, click 3ave

In the Save As dialog box, navigate to the folder you want to save the project to.
Click Save.

When a new project is saved, the .dt1, .hd, and all other ancillary files such as GPS
and topographic files are saved to a compressed .gpz project file.

wnN
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14.5 Save As

1.
2.

To save the current project to a different folder and/or name, click File > Save As.
In the Save As dialog box, navigate to the folder you want to the project to.

To save the project with a different file name, in the File name field enter the new
project name.

Click Save.

14.6 Import GPZ

To merge the data from an existing project (GPZ) file with the current project in
EKKO_Project (if a project file is already open), click File > Import GPZ.

In the Open dialog (Eigure 2), navigate to and then select one or more projects (GPZ
files) you want to import and merge into the current project.

Click Open.

Data folders and grids in the imported project files are added to the current project
file.

Note that no interpretations are imported from the project file into the current
project. It is best to import and merge all the project files before adding interpretations
or processing data.

65



EKKO_Project User's Guide File Menu

14.7 Export

Select Export to extract data files from a project and save them as GPR Line(s).

If the optional Processing module is available, Export also allows GPR lines to be
exported as Slices, Average Trace Amplitude (ATA) plots, and Average Frequency

Spectrum (AFS) plots.
1. To export data files, click Export.

File Edit View Tools Window Help

] New Ctrl+N

=3 Open... Ctrl+0
Close

Lﬂ Save Ctrl+S

Save As...

Import GPZ...

Export » Line(s)
Slices...
Average Trace Amplitude (ATA)...
Average Frequency Spectrum (AFS)...

Attachments

2. Inthe drop-down list, click the format you want to save the file as.

14.7.1 Lines

Select Line(s) to extract data from a project file and save them to a separate folder as
Line Data, CSV, or Text.

1. Click the Line(s) drop-down list to select the format you want to export line data to:

Line(s) > Line Data...

Slices... SEG-V...

Average Trace Amplitude (ATA)... CSV...

Average Frequency Spectrum (AFS)... Text...

Attachments Trace Headers...
Parameters...
Point Cloud...

2. Inthe drop-down list, click the format you want to save the file in.
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14.7.1.1 Line Data

Select Line Data to export selected GPR lines (.dt1 or .hd) and any files attached to that
data (such as GPS, topography, photos, etc.).

1. To export GPR lines from the project (.gpz) file to a different folder location click File
> Export > Line(s) >Line Data.

| EA Select folder to export to & .
= - .. ¥ Libraries » Documents » Wy Documents » New Lineset » Dan's Export » GRID1-Grid #0001 » - |+
3 A, Y P s
o e e ——————— T

Organize = Mew folder
2| Recent Places o MNarme
Deskt b
B Desktop ./ YLine18
[="] Google Drive
o temp E
et | ¥Lined
4 e
:—i@IDFEFIES . = v HLinel
- :;ur;an : . ¥line 2
a|E it
- ;‘ ol(c;men g . ¥line 3
> y
o By | XLine 4
.. Conquest .
X ., #line5
» |, Documentation )
. XLine6
> Ju EKKO_Project
N . Xline7
> y
. | ¥Lined
\. Forensic .
. Aline9
I Music .
) Xlinel10
> My Stuff
Ty — .. ¥Line1l
[ ")
B oo, e | XLine12 -
1. Outlook Files - | m b
Folder GRID1-Grid #0001
[ Select Folder ] [ Cancel ]

2. Inthe Select folder to export to dialog box, navigate to and then select the folder
you want to export the files to.
3. Click Select Folder.

A dialog box opens displaying the exported lines.

| ¢ NewUlineset » Dan'sExport » GRIDL-Grid #0001 » VLine18 » DanGFP-GRIDL-Grid 20001 » « | 42 || Search DanGFp-GRID1-Grid #0001 0
File Edit View Tools Help
Organize v Includeinlibrary v Sharewith v Bum  Newfolder = A @
e ~ Name ’ Date modified Type Size =
18 Downloads J. DanGFP-GRID1-Grid 20001 00/08/20131110 .. File folder
L] Recent Places J! XLine 2 09/08/2013 1103 ... Fie folder
B Desktop J. XLine 3 09/08/2013 11103 .. File folder
[ Google Drive J! Xtine 00/08/2013 11103 ... File folder
= Ll XLines 09/08/2013 11103 ... Fie folder
454 Libraries J! Xtine& 00/08/201311.03 .. File folder
4 Documents Jl XLined 09/08/2013 1103 ... Fie folder L
4§ My Documents J. XLine10 09/08/2013 11103 .. File folder 1
b 1 BlackBerry J! Xtine 11 00/08/2013 11103 ... File folder
Ji Conquest | xuine2 09/08/2013 11103 ... Fie folder
b Ui Documentation Jl Xtine13 00/08/201311.03 .. File folder
b 1 EKKO Project JJ XLine 14 09/08/2013 1103 ... Fie folder
b Ui FINDAR . XLine 16 09/08/2013 11103 .. File folder
| Forensic Jl Xtine17 00/08/2013 11103 ... File folder
b i LMX100 J. XLine 18 09/08/2013 11103 ... Fie folder =
i Music JJ VLineo 00/08/201311.03 .. File folder
b L My Stuff J! Viine1 09/08/2013 1103 ... Fie folder
b 0 New Lineset J. Yiine2 09/08/2013 11103 .. File folder
| Outlook Files J! VLine 3 00/08/2013 1103 .. Fie folder
b i PaintNET User Files J. Viined 09/08/2013 11103 ... File folder
|\ PEMD _ i tines File folder i
J 30 items
\

I Note: Interpretations are not saved when GPR lines are exported.
The DT1 and HD file formats are defined in Appendix B — File Formats.
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14.7.1.2 SEG-Y

Select SEG-Y to export GPR lines to a SEG-Y, a format commonly used for seismic
data. Selected GPR lines are converted to a file with the same name as the original
file(s) appended with a .sgy extension,

1. Click File > Export > Line(s) > SEG-Y.

2. Inthe Select folder to export to dialog box, navigate to and select the folder you
want to export the file to.

3. Click Select Folder.

A dialog box opens to display the folder that the .sgy lines were saved to.

The SEG-Y format is defined in Appendix B — File Formats.

14.7.1.3 CSV

Select CSV to export GPR lines to a comma separated value (CSV) file. This feature
converts selected GPR lines to a single file with the same name as the original file(s)
appended with a .csv extension,

4. Click File > Export > Line(s) > CSV.

5. Inthe Select folder to export to dialog box, navigate to and select the folder you
want to export the file to.

6. Click Select Folder.

A dialog box opens to display the folder that the .csv lines were saved to.

i o e |
@Us\ < data b PavementStructure » Ordinary Rd + [ 42 |l| Search Ordinary a o
Organize Include in library « Share with = Burn New folder ==~ [ -Z@Z-

o MName Date modified Type Size
Libraries
- L) Eastbound Lane l.csv  10/27/2014 4:51 PM Microsoft Excel C... 13,920 KB
| Documents ~ ~
L) Eastbound Lane 2.csv  10/27/2014 4:52 PM Microsoft Excel C... 13,915 KB

@' Music
=/ Pictures

B videos

1M Computer
&, Local Disk (C3)
8. SRecycle.Bin
Autodesk
CDs
Config.Msi
data
PavementStructure
Ordinary Rd

Datal -

2 items

7. To open a .csv file, navigate to the folder you saved the lines in and then click the
.csv file.

The CSV files can be read by spreadsheet software such as Microsoft Excel and GIS
packages.
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The new file lists the data in a table that displays point amplitudes from each trace in
separate columns with trace humbers and position values at the top of each column

and point numbers and time values at the beginning of each row.

TRACE
Position (m)
Point Time (ns)
1 -11.2179
2 -10.4167
3 -9.61538
4 -8.8141
5 -8.01282
6 -7.21154
7 -6.41026
8 -5.60897
9 -4.80769
10 -4.00641
11 -3.20513
12 -2.40385
13 -1.60256
14 -0.801282
15 0
16 0.801282
17 1.60256
18 2.40385
19 3.20513
20 4.00641
21 4.80769
22 5.60897
23 6.41026
24 7.21154
25 8.01282
26 8.8141
27 9.61538
28 10,4167
29 11.2179
30 12.0152
31 12.8205
32 13.6218
33 14.4231

1
1

-63
-58
-66
-54
-68
-43
-58
72
-87
-80
-95
-84
-79
-96
72
-95
-168
-319
-550
977

-95
317

14598

28652

32527

32752

32752

32752

32752

32752

31422

25666

592

2
1.05

-39
-63
-67
-67
-76
-68
-71
-72
-95
-89
-67
-78
-64
-78
-85
-64
-162
-188
-654
-1039
247
5875
18501
28583
32556
32752
32752
32752
32752
32572
32285
17666

-20493

11

-67
-63
-59
-63
-59
-78
92
-86
-82
-89
74
92
79
-80
-88
-89

177
-357
-595
-633
-633
5931

16181

28015

32752

32752

32752

32752

32752

32603

31184

13981

-15565

4
115

-59
-63
-34
-63
-62
-80
-88
-90
-86
-90
-85
-95
-79
-7
-81
-104
-181
-296
-531
-829
-488
2228
13723
28171
32752
32752
32752
32752
32752
32752
31625
22071
-4700

1.2

-35
-a3
-55
-62
-82
-79
72
-63
-67
-90

-100
-62
79
-68
-75
-89

-170

-390

-765

-1041

1336
6845

16706

30727

32752

32752

32752

32752

32752

32573

29620

15361

-9915

6
1.25

-54
71
-75
71
71
-85
-89
74
-79
-104
-103
71
-90
-67
-85
82
-170
-259
-582
-1116
413
3724
16393
27429
32387
32752
32752
32752
32752
32752
32012
15412

-11535

7
1.3

-67
75
-82
-84
62
-83
-34
67
-94

-106
-80
-100
74
-85
-84
-93
174
372
-750
-1139
-1095
3889

16985

28763

32561

32752

32752

32752

32752

32094

30352

21748

-3172

8
1.35

-70
-79
-64
-51
-79
-79
-74
-79
-81
-74
-96
-95
-87
-96
-72
-105
-150
-334
-606
-964
-809
4820
16911
28139
32535
32752
32752
32752
32752
32752
32440
24947

-11154

9
14

-64
-68
-87
-76
-68
-90
-81
-84
-108
-84
-114
-92
-98
-72
-78
-86
-134
-254
-602
-962
-390
5397
14282
28666
32752
32752
32752
32752
32752
32752
31116
17647

-10237

10
145

-70
-76
-79
-52
-72
-75
-60
-79
-81
-89
-87
-94
-95
-81
-76
-105
-160
-225
-591
-781
-592
4700
15368
24952
32505
32752
32752
32752
32752
32752
32359
26989
-2856

Amplitude values are expressed as 2-byte integers ranging from -32767 to +32767 and
can be converted to millivolts by multiplying by 50/32767 = 0.0015259.

14.7.1.4 Text

Select Text to export GPR lines to a text file. This feature converts GPR lines to a single
text file with the same name as the original file(s) appended with a .txt extension.

1.
2.

Click File > Export > Line(s) > Text
In the Select folder to export to dialog box, navigate to and select the folder you
want to export the file to.

Click Select Folder.

A dialog box opens to display the folder that the .txt lines were saved to.
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<« DanGFP-GRID1-Grid #0001 » DanGFP-GRID1-Grid 20001 » DanGFP-GRID1-Grid #0001 » « |49 || Search DanGFP-GRIDI-Grid 20001 P
File Edit View Tools Help
Organize *  Includeinlibrary = Sharewith v Bum  New folder =+ 0 @
e Name ’ Date modified Type Size I+
& Downloads DanGFP-GRID1-Grid 20001 09/08/201311:25 ... File folder
% Recent Places [ Xline 0t 09/08/201311:24 .. Text Document
B Deskiop [ xtine 1 09/08/201311:24 .. Text Document
[ Google Drive [ XLine 26 09/08/201311:24 .. Text Document
[ Xline 36 09/08/201311:24 .. Text Document L
4 Libraries [ xLineant 09/08/201311:24 .. Text Document 1
%) Documents [ KLine 5t 09/08/201311:24 .. Text Document
o) Music [ XLine 6ot 09/08/201311:24 .. Text Document
i) Pictures [ XLine 70 09/08/201311:24 .. Text Document
B Videos [ KLine8n 09/08/201311:24 .. Text Document
[ XLine 9 09/08/201311:24 .. Text Document P
8 Computer [ XLine 106 09/08/201311:24 .. Text Document
& os(c) [ XLine 116t 09/08/201311:24 .. Text Document
= Removable Disk (E) [ XLine 1260 09/08/201311:24 .. Text Document
352 BlackBerry User Tools (Fi) [ XLine 136 09/08/201311:24 .. Text Document
# DFS (\sensoft.ca) (Q7) | XLine 14t 09/08/201311:24...  Text Document
= DBoylan$ (WSSOBFSOL) (5:) [ XLine 156t 09/08/201311:24 .. Text Document
[ XLine 166 09/08/201311:24 .. Text Document
€ Network [ XLine 170 09/08/201311:24 .. Text Document
[ XLine 186 00/08/201311:24 ..  Text Document
[ XLine 196 09/08/201311:24 .. Text Document il
J 41 items

4. To open a .txt file, navigate to the folder you saved the lines in and then click the .txt
file.

This format can be read by spreadsheet software, Microsoft Notepad, and WordPad.
The text file lists data in a table that displays point amplitudes from each trace in
separate columns with position values at the top of each column and time values at
the beginning of each row.

0.000 0.050 0.100 0.150 0.200 0.250 0.300 0.350 0.400 0.450 0.500
5 5 5

-66 -58 -55 -5 -58 -58 -5 -5 -55 -53 -58
-67 -59 -62 -62 -59 -55 -59 -59 -63 -59 -55
-79 -62 -59 -59 -63 -63 -59 -58 -63 -63 -63
=74 -59 -55 -63 -58 -59 -59 -59 -55 -62 -59
-74 -53 -55 -53 -54 -55 -53 -53 -55 -53 -54
-46 =55 -51 =55 =55 -51 -51 -54 -50 =54 -58
-62 -58 -55 -53 -51 -55 -53 -51 -59 -58 -58
-53 -59 -58 -58 -63 -55 -62 -59 -55 -53 -58
-79 -63 -55 -59 -63 -59 -59 -59 -58 -59 -63
-59 -62 -59 -58 -59 -63 -62 -59 -59 -62 -63
-63 -59 -59 -59 -59 -58 =54 -63 -62 -59 -59
-54 -59 -59 -63 -53 -58 -58 -53 -59 -59 -53
-51 -59 -59 -62 -63 -58 -59 -58 -59 -63 -59
-63 -59 -59 -62 -59 -59 -59 -59 -55 -63 -59
-50 -50 -43 -43 -43 -47 -42 -37 -39 -47 -47
103 81 88 92 88 a5 88 92 a5 85 86
1297 924 919 936 957 962 983 924 947 77 949

-2993 -3757 -3809 -4423 -5006 -4805 -3338 -1760 -1049 -660 103
-1648 -2068 -1908 -2283 -277 -2292 -936 495 1576 2124 2099
-407  -610 -331 441 -721  -657 -316 555 1586 2098 1638
206 42 422 509 426 -321 -1195 -821 280 847 551

The first value in this file is a placeholder and is always set to -999.

Amplitude values are expressed as 2-byte integers ranging from -32767 to +32767 and
can be converted to millivolts by multiplying by 50/32767 = 0.0015259.
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14.7.1.5 Trace Headers

Every time a GPR data trace is collected, as well as saving the trace amplitude
information, other parameters associated with that trace are saved to the “trace header”
in the data file.

The trace header consists of 25 floating point numbers. Parameters such as the trace
number, trace position, elevation data, Transmitter X, Y and Z positions, Receiver X, Y
and Z positions, GPS X, Y and Z positions and the time of day in seconds past midnight
when the trace data were collected, are saved to the trace header.

If the GPR line was collected with a pulseEKKO system with a DVL-500, the 3-
dimensional orientation of the transmitter and receiver (Yaw, Pitch and Roll) are also
listed.

Exporting the trace headers allows the user to see the values of these parameters from
every trace header in the GPR line.

Select Trace Headers to export the GPR tracer header information to a CSV. The
selected GPR lines are converted to a file with the same name as the original file(s)
appended with a .csv extension,

1. Click File > Export > Line(s) > Trace Headers.

2. Inthe Select folder to export to dialog box, navigate to and select the folder you
want to export the file to.

3. Click Select Folder.

A dialog box opens to display the folder that the .csv lines were saved to. The CSV file
format allows the trace header information to be exported to programs like Microsoft
Excel.

Number Total # Receiver Receiver Receiver Zero Time

Trace of points Elevation odometer bytes/ Time #of GPSX GPSY GPSZ X Y r4 Transmitter Transmitter Transmitter Timezero Trace of Comment
Number Position pertrace data ticks point Window stacks Position Position Position Position Position Position X Position Y Position ZPosition adjustment Flag Day flag

1 0 100 0 0 2 10 1 -79.734419 43.6333983 0 0 0 0 0 0 0 0 0x0 0 0
2 0.03 100 0 19 2 10 1 -79.7344193 43.6333982 0 [} [} [} 0 0 0 0 0x0 [} 0
3 0.06 100 0 38 2 10 1 -79.7344197  43.633398 0 [} [} [} 0 0 0 0 0x0 [} 0
4 0.09 100 0 57 2 10 1 -79.73442  43.6333979 Q 0 0 0 0 Q 0 0 0x0 0 0
5 0.12 100 0 76 2 10 1 -79.7344203 43.6333978 Q 0 0 0 0 Q 0 0 0x0 0 0
6 0.15 100 0 94 2 10 1 -79.7344206 43.6333976 0 0 0 0 0 0 0 0 0x0 0 0
7 0.18 100 0 113 2 10 1 -79.734421 43.6333975 0 0 0 0 0 0 0 0 0x0 0 0
8 0.21 100 0 132 2 10 1 -79.7344213 43.6333973 0 o o 0 0 0 0 0 0x0 o 0
9 0.24 100 0 151 2 10 1 -79.7344216 43.6333972 0 o o 0 0 0 0 0 0x0 o 0
10 0.27 100 0 170 2 10 1 -79.7344213 43.6333971 0 0 0 0 0 0 0 0 0x0 0 0
11 0.3 100 0 189 2 10 1 -79.7344223 43.6333969 0 0 0 0 0 0 0 0 0x0 0 0
12 0.33 100 0 208 2 10 1 -79.7344226 43.6333968 0 [} [} [} 0 0 0 0 0x0 [} 0
13 0.36 100 0 227 2 10 1 -79.7344229 43.6333966 0 [} [} [} 0 0 0 0 0x0 [} 0
14 0.39 100 0 246 2 10 1 -79.7344232 43.6333965 Q 0 0 0 0 Q 0 0 0x0 0 0
15 0.42 100 0 265 2 10 1 -79.7344236 43.6333964 Q 0 0 0 0 Q 0 0 0x0 0 0
16 0.45 100 0 283 2 10 1 -79.7344239 43.6333962 0 0 0 0 0 0 0 0 0x0 0 0
17 0.48 100 0 302 2 10 1 -79.7344242 43.6333961 0 0 0 0 0 0 0 0 0x0 0 0
18 0.51 100 0 321 2 10 1 -79.7344245  43.633396 0 o o 0 0 0 0 0 0x0 o 0
19 0.54 100 0 340 2 10 1 -79.7344243 43.6333958 0 o o 0 0 0 0 0 0x0 o 0
20 0.57 100 0 359 2 10 1 -79.7344252 43.6333957 0 0 0 0 0 0 0 0 0x0 0 0
21 0.6 100 0 378 2 10 1 -79.7344255 43.6333955 0 0 0 [} 0 0 0 0 0x0 0 0
2 n A2 1nn n 2a7 El n 1 70721752 A2 R222084 n n n n n n n novn n n

71



EKKO_Project User's Guide File Menu

14.7.1.6 Parameters

Select Parameters to export the GPR Acquisition parameters for all the checked GPR
lines to a CSV file. The CSV file defaults to the name Line Parameters.

1. Click File > Export > Line(s) > Parameters.

2. Inthe Save As dialog box, navigate to the folder you want to save the CSV file of
parameter data to.

3. Modify the default file name if desired.

4. Click Save.

A dialog box opens to display the folder that the .csv lines were saved to. The CSV file
format allows the data acquisition parameters to be exported to programs like Microsoft
Excel.

Line Start Positions (m) End Positions (m) Length (m) Frequency (MHz) Time Window (ns) Collection Date GPS Start Lat GPS Start Long GPS End Lat GPS End Long

LINEOO 0 1021.4 1021.4 500 50 2014-Apr-07 -122.3150603 37.49791711  -122.3029686  37.49357323
LINEO1 0 1023.4 1023.4 500 50 2014-Apr-07 -122.3029958 37.4935491  -122.3150999 37.4978935
LINEO2 0 1021.9 1021.9 500 50 2014-Apr-07 -122.315068 37.49791712  -122.3029683 37.4935725
LINEO3 0 1022.6 1022.6 500 50 2014-Apr-07 -122.3029952 37.49355314  -122.3150923 37.4978929
LINEO4 0 1021.1 1021.1 500 50 2014-Apr-07 -122.3150641 37.497912 -122.302973  37.49357154
LINEOS 0 1041 1041 500 50 2014-Apr-07 -122.3029954  37.49355482  -122.3150352  37.49789708
LINEOG 0 1021.5 1021.5 500 50 2014-Apr-07 -122.3150713 37.49791342  -122.3029715  37.49357036
LINEO7 0 1021.9 1021.9 500 50 2014-Apr-07 -122.3029918 37.49355642  -122.3150848  37.49789586
LINEO8 0 1021.8 1021.8 500 50 2014-Apr-07 -122.3150728 37.49791222  -122.3029721  37.49356782
LINEOS 0 1022 1022 500 50 2014-Apr-07 -122.3029915 37.49355865  -122.3150874  37.49789813
LINE1O 0 1021.4 1021.4 500 50 2014-Apr-07 -122.3150754 37.49790947 -122.3029734 37.4935653
LINE11 0 1021.8 1021.8 500 50 2014-Apr-07 -122.3029907 37.49356111  -122.3150857 37.4979009
LINE12 0 1021.8 1021.8 500 50 2014-Apr-07 -122.315076 37.49790743  -122.3029761 37.4935648
LINE14 0 1021.5 1021.5 500 50 2014-Apr-07 -122.3029666 37.49357703 -122.3150744  37.49790916
LINE15 0 1022.5 1022.5 500 50 2014-Apr-07 -122.3150722 37.49790828  -122.3029652  37.49355727
LINE16 0 1022.2 1022.2 500 50 2014-Apr-07 -122.3029879 37.49356466  -122.3150881  37.49790619

14.7.1.7 Point Cloud

Third-party point-cloud software can be used for plotting very large scientific data sets.
Originally developed for LIDAR, 3D Laser scans and photogrammetry, point cloud
visualization software can be a useful tool for visualizing GPR data collected with GPS.

Select Point Cloud to export the all the checked GPR lines to a point cloud CSV file.
The CSV file defaults to the name Line Parameters.

1. Click File > Export > Line(s) > Point Cloud

2. Inthe Save As dialog box, navigate to the folder you want to save the CSV file of
parameter data to.

3. Modify the default file name if desired.

4. Click Save.

A dialog box opens to display the folder that the .CSV lines were saved to.
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Easting (17T} Northing (17T) Elevation (m) Amplitude (mV)

588805.3853
588805.3853
588805.3853
588805.3853
588805.3853
588805.3853
588805.3853
588805.3853
588805.3853
588805.3853
588805.3853
588805.3853
588805.3853
588805.3853
588805.3853
588805.3853
588805.3853

4503156.9
4503156.9
4503156.9
4503156.9
4503156.9
4503156.9
4503156.9
4503156.9
4503156.9
4503156.9
4503156.9
4503156.9
4503156.9
4503156.9
4503156.9
4503156.9
4503156.9

222.0259
222.0259
222.0259
222.0259
222.0259
222.0259
221.9889652
221.9694378
221.9538013
221.9397881
221.9267422
221.9143236
221.902343
221.8906841
221.8792699
221.8680475
221.8569786

0.5066072
0.4731406
0.553911
0.5981628
0.8836145
2.0722067
4.0803246
10.3793443
21.5903187
34.8765526
48.3977776
50

50
40.5529938
-14.1697435
-45.979187
-50.0015259

The CSV file format allows the GPR data to be imported into point cloud software such

as CloudCompare and Voxler. For example, the figure below shows a GPR line

zigzagging over two utilities (indicated by hyperbolas) plotted in CloudCompare, free 3D

point cloud processing software.

GPR line data plotted in third-party point cloud software called CloudCompare.
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14.7.2 Slices

This option requires the optional Processing module.

Use the Slices feature to export Average Trace Amplitudes for one or more intervals
from all the traces in the selected lines to a comma separated (.csv) file. Slices are
compatible with 2D plotting software applications such as Golden Software’s Surfer.

For more details, see the Processing Module User’s Guide.

14.7.3  Average Trace Amplitude

Select Average Trace Amplitude (ATA) plot to display the average rectified signal
amplitudes (in microvolts) for one or more GPR lines.

For more details, see Export Average Trace Amplitude Values.

14.7.4  Average Frequency Spectrum
This option requires the optional Processing module.

Select Average Frequency Spectrum (AFS) to display the average frequency
spectrum of the selected GPR line(s).

For more details, see Export Average Frequency Spectrum Values.

14.7.5 Attachments
Select Attachments to export all the files attached to the project (GPZ) file.

1. Click File > Export > Attachments.

2. Inthe Select folder to export dialog box, navigate to and select the folder you want
to export the file to.

3. Click Select Folder.

4. A dialog box opens to display the folder that the attachments were saved to.

14.8 Recent Files

1. To re-open a project (.gpz) file that you recently worked with, click File.

[Fie |
i ] MNew Ctrl=N
= Open.. Ctr-0
Close
1l save Ctri=$
Save As...
Import GPZ...
Export 4

—
1 D\Data\..\Grids1-6-Corrected
2 Dx\Data\..\Edit1\Lithuania

3 Chdata\...\PROJ26

4 Chdata\...\Munster\PROJ07

5 Chdata\...\PROJ04

6 CorrectedGridandLines

7 2GridsandRandomLine

§ Chdata\..\AllData

9 Chdata'..\Railroad-corrected
10 Chdatah..\PROJ26

Exit
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2. Inthe drop-down list, click one of the projects listed in the recent files area.

14.9 Exit

1. Click File > Exit to close all windows that are open as part of the current
EKKO_Project session and exit the application.
2. Inthe message box, click Yes to save the project file.
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15 Edit Menu

The EKKO_Project menu bar Edit menu contains many features that allow you to add
and update GPR project files.

To open the edit menu drop-down list, click Edit:

File Edit View Tools Window Help

Add Grid...
Add Lineset...

B

| New Lineset
|E4 Add Line(s) to Lineset...

Rename

||% Attach File...

Remove

| & Cut
152 Copy

Paste

1—1 Delete

Ctrl+X
Ctrl+C
Ctrl+V

Delete

The following sections describe the Edit menu features:

15.1 Add Grid

1. To add a grid to the current project file, click Edit > Add Grid.

2. Inthe Open dialog box, navigate to and then click the grid file you want to add.

3. Click Open.

The project file grid name defaults to the same name as the .gfp file.

15.2 Add Lineset

A Lineset represents a number of GPR lines grouped into a single folder. Select Add

Lineset to create and then populate a lineset folder.
1. Click Edit > Add Lineset.

2. Inthe Select folder to import Lines From dialog box, navigate to and then select
the folder you want to add.

3. Click Select Folder.

The lineset and lines are displayed in Project Explorer.
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15.3 New Lineset
Select New Lineset to create a New Lineset folder in the current project file.
1. Click Edit > New Lineset.

The lineset name appears in the Project Explorer window.
=" New Lineset

15.4 Add Line(s) to Lineset

Select Add Line(s) to Lineset to add lines to a Lineset in a project.

1. Click Edit > Add Lines to Lineset.
2. Inthe Open dialog, navigate to and then select one or more GPR (.hd) lines.
3. Click Open.

The data files are added to the Lineset and are displayed in the Project Explorer.

15.5 Rename

Select Rename to change the name of the project, grid, lineset, or GPR line in a lineset.
Note: A GPR line name in a grid cannot be renamed.

1. Torename an item, in Project Explorer, select the item you want to rename.

Project Explorer @

o =
o g i i
Mew Lineset Add Grid  Add Line(s)ta  Attach File
Lineset

=[S Mew Project

_J__J Mew Lineset

. LV --9- LINEX14
L Tgg —-g-  LINEY12

2. In the menu bar, click Edit > Rename.

o= Juneaall

A box appears around the item name signifying that the name is now editable.
3. Type the new item name and then press Enter.

Note: Certain characters, such as periods and slashes are not valid in names. If you
enter one of these characters, it will be automatically replaced with an underscore.

15.6 Attach File

Select Attach File to attach GPS files, topography files, photos of the line location,
videos of the area, or voice recordings of information relevant to the GPR project, grid,
lineset, or line.

1. To attach a file to the selected GPR data line, lineset, grid, or project, click Edit >
Attach File.

2. Inthe Attach Files dialog box, to navigate to and then select the file you want to
attach.

The file is listed in the Attachments tab. To learn more, see Attachments Tab.
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15.7 Remove

Use Remove > Interpretation Observations to remove interpretations from MapView
and LinePreview. For example, since interpretations are included when a GPR line is
copied, you may want to remove interpretations from the copied line.

1. Toremove interpretations from GPR line, lineset, or grid, click Edit > Remove >
interpretation Observations.

Remaove r Interpretation Qbservations

EKKO_Project

l 3 Are you sure you want to remove all observations from line: XLine 167

Yes | | Mo

LS )

2. Toremove the observation, in the message box, click Yes.

15.8 Cut

To remove the selected GPR line, lineset or grid from the project, click Edit > Cut.
This enables you to remove a GPR line from a lineset and paste it into a different lineset.

Note: a GPR line cannot be cut from a grid.

15.9 Copy

To copy an item, click Edit > Copy.
Use the Copy feature to:

o Copy a GPR line, lineset, or grid and display it in LineView or Process the item
differently than the original.
e Copy and then paste the selected lineset or grid back into the project.

Note: GPR lines in a grid can be copied, but they must be pasted into a lineset; they
cannot be pasted into a grid.

15.10 Paste

Select Paste to add a GPR line from one lineset to a different lineset.
To paste an item, click Edit > Paste

Use the Paste feature to:
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o Paste a copy of a GPR line, lineset, or grid into LineView, or Process the item
differently than the original.
e Paste a copied or cut lineset or grid back into the project.

Note: copied GPR lines must be pasted into a lineset; they cannot be pasted into a
grid.

15.11 Delete

To remove a grid or lineset from a project, or delete a GPR line from the lineset in the
project, click Edit > Delete.

Note: GPR lines cannot be deleted from a grid.

To delete a line or lines from a grid, use the GFP_Edit utility program that accompanies
SliceView.

Caution: Removing a GPR line from the project file may result in the total loss of the
GPR data line, interpretations, and associated files (.gps, .top, and .ini) unless a
separate copy of the original data files exists.

The original data files may exist if the GPR lines were added to the project file rather
than being embedded in the project (.gpz) file.

If the project (.gpz) file was generated by the Sensors & Software GPR system, a copy
of the GPR line(s) can be made clicking File > Export > Lines; this saves the original
.dtl and .hd files, and not the interpretations.
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16 View Menu

The EKKO_Project View menu contains many features that allow you to change the way
information is displayed in EKKO_Project.

To open the view menu, click View:

File Edit View Tools Window Help
Units »
Average Trace Amplitude Plot (ATA)...
Average Frequency Spectrum Plot (AFS)...
Trace Plot...
CMP/WARR Analysis...
Zoom »
Pan
| Export Animation...

lE,J Save View(s)
118 Copy View(s)
’j‘ Export View(s)
|| ¥ | Use Getting Started dialog
v | Toolbar Text
Toolbars and Docking Windows »
1| ¥ | Status Bar
GPS Format

Scale Lines

+ Drill Locator
Edit Drill Diameter

The following sections describe how to work with the View menu features:

16.1 Units

1. To display units of measurement in EKKO_Project in meters or feet, click Units.
2. Inthe drop-down list, click m (metric) or ft. (US standard).

Units Y m
ft

Changes in units of measurement affects the following EKKO_Project features:

Line Preview

MapView

LineView

Reports (including Bridge Deck Condition and Pavement Structure Reports)
Processing
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16.2 Average Trace Amplitude

Average Trace Amplitude (ATA) plots display the average signal amplitudes (in
millivolts) for one or more selected GPR lines.

ATA plots display how quickly signal amplitude decays from the peak value of the
transmit pulse to the background noise level, providing an indication of the maximum
penetration in the survey area.

3. Data is Dewowed and Rectified before being displayed but Dewow can be turned off
(see
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Filter).

1. One GPR Line: To display the ONE currently selected GPR line in Project Explorer,
right click with the mouse cursor on the Project Explorer window and then, from the

right click menu, select Average Trace Amplitude Plot (ATA).

i LineView... Enter

&

SliceView - Lines...
Rename
Attach File...

Zoom To

Line Positioning

Process...

| Average Trace Amplitude (ATA] Plot... |

Average Frequency Spectrum (AFS) Plot..

Trace Plot...

Cut Ctrl+X
Copy Ctri+C
Paste Ctrl+V
Delete Delete

2. Multiple GPR Lines: To display ALL the GPR lines currently CHECKED in Project

Explorer, click View > Average Trace Amplitude Plot (ATA).

View Tools Window Help

Units 4

Average Trace Amplitude Plot (ATA)... I

Average Frequency Spectrum Plot (AFS)...
Trace Plot...
CMP/WARR Analysis...

Zoom 4
Pan

Export Animation

’3‘ Save View(s)
4. Copy View(s)
%d Export View(s)

V| Use Getting Started dialog
v | Toolbar Text

Toolbars and Docking Windows 4
V' | status Bar

GPS Format

Scale Lines

Drill Locator

Edit Drill Diameter
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The ATA plot is greyed out if no lines are selected in the Project Explorer window.

# | Average Trace Amplitude Plos

File Display Filter

C°WT[":‘age Zoom - Fit
Clipboard fclicadoy

s = o

100

Amplitude (mV)

— Lineset\line2
[— Linesetline3
I— Lineset\lined

Linesetiined
[— Lineset\line6
I— Lineset\line7

Background Avg. Sub.. OFF
Dewow: ON

40 60 80 100 120 140 160 180 200 220
Time (ns)

Time (ns) 235489 Amplitude (mV) 7.3355

Figure 9: Average Trace Amplitude Plot

Use the following table as a guide to working with the Average Trace Amplitude Plot:

Item

Description

Resize Window

Drag and drop a corner or edge of the window to resize it. The

Window can also be maximized using the Maximize button @ in
the top right.

Pan View

Hold the right-click button and drag the mouse in the direction you
want to move the image.

Copy Image to
Clipboard

Click the Copy Image to Clipboard to copy the image to paste it in
another document.

Default View Limits

Click Zoom - Fit to Window button to return to the original plot
display.

Zoom

Click the image to define the top left corner of the zoom box

1 Hold the left-click button and drag the mouse to the bottom
right corner of the zoom box.

2 Release the mouse button and the image zooms to the box
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Item

Description

Amplitude (mV) =Y
AXis

The GPR signal amplitude in millivolts (mV).

Move the mouse cursor along the time axis to display the time and
GPR signal amplitude on the status bar at the bottom of the window.

The signal amplitude typically starts at the background noise level on
the left. At zero time, a strong amplitude signal occurs when the
GPR system fires its transmitter. At later times, the GPR signal
slowly decays back to the background noise level (providing the
recording time window is long enough). The steepness of the slope
depends on the material being surveyed.

Time (ns) — X Axis

The time in nanoseconds from the start of the recording window.
Time before zero time is displayed as a negative value.

The time at which the signal level drops back to the background
noise level is the maximum penetration time. This can be converted
to the average maximum depth of penetration if the GPR velocity for
the material is known.

16.2.1 File

Click the File menu to see the following sub-menu:

# | Average Trace Amplitude PI o_

File | Display Filter
Print...
Save Image as File

Copy Image to Clipboard Ctrl+C
Save Image to Project
Close

10 l -------- ------ Nf\ -------- .....

Use the following table as a guide to working with the File menu:

Item

Description

Print

To print the ATA plot, click Print.

Save Image as File

To save the ATA plot as an image, click Save Image as File.

1 Inthe Save As dialog box, use the dropdown at the bottom
to select the type of graphics image file (jpg, bmp, gif or

png).
2 Navigate to the folder to save the file to.
3 Click Save.

Copy Image to
Clipboard

To copy an ATA plot image to paste to a document, click Copy
Image to Clipboard.

Save Image to
Project

To attach the ATA image to the project so it is included in GPR
Summary Reports, click Save Image to Project.
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Close To close the ATA plot, click Close.

16.2.2 Display

Click the Display menu to see the following sub-menu:

# | Average Trace Amplitude Plc

File | Display | Filter

Legend Location P
Cop Legend 4
: Font Size ’
dli

: Linear Amplitude Axis

Custom Zoom

| =

Use the following table as a guide to working with the Display menu:

Legend Location To define the location of the legend on the ATA plot, click Legend
Location.

In the drop-down list click Top, Bottom, Left, Right, or Hide.

Legend Select the items to include on the Legend: Filters and GPR Line
names.

Font Size Choose a font size of Small, Medium or Large.

Linear Amplitude Check this option to change the Amplitude Axis from the default

AXis Logarithmic scale to a linear scale.

Custom Zoom Allows the user to specify Min and Max Times in nanoseconds

(ns) and Min and Max Amplitudes in millivolts (mV) to display.

22,25 A
Time (ns) -6.48 | Set Range| 64-32
mm 0.00180

Amplitude (mV})
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16.2.3 Filter

Click the Filter menu to see the following sub-menu:

# | Average Trace Amplitude Plo_

File Display [Filter]

Background Average Subtraction

Copy Image| | ¥ | Dewow
To S

Clipboard

To Window

A

Check Background Average Subtraction to apply an Average background subtraction
filter with a filter length equal to the length of the GPR line before plotting the ATA plot.
Defaults to OFF.

Check Dewow to apply a high pass temporal filter called Dewow to the GPR line before
plotting the ATA plot. Defaults to ON.

For more information on Filtering, see Dewow and Background Average Subtraction in
the Processing Module User’s Guide.

16.2.4  Export Average Trace Amplitude Values
Exporting the Average Trace Amplitude values requires the optional Processing module.

To export the average rectified trace amplitudes for all the traces in the selected GPR
line(s) to comma separated value (.csv) files:

1. Click File > Export > Average Trace Amplitude (ATA).

2. Inthe Select target folder for the ATA report dialog box, navigate to and then
select a target folder.

3. Click Select Folder
A dialog box opens to display the folder containing the reports in Windows Explorer.

in{=h
< DanGFP-GRID1-Grid 0001 » DanGFP-GRIDL-Grid #0001 » DanGFP-GRIDL-Grid #0001 » GRIDL-Grid 0001 » ~ 43 ||| search GRID1-Grid 0001 )
File Edit View Tooks Help
Organize +  Includeinlibrary v Sharewith v Bum  Newfolder =- 0 @
a3 ~ Name Date modified Type Size &
4 | My ul o
GRIDL-Grid #0001 14/08/2013 219 PM  File folder
BlackBerry o .
KLine2 14/08/2013 100 PM  File folder
Conquest o .
XLine3 14/08/20131:00 PM  File folder
Decumen tation
ALine 14/08/2013 1:00 PM
EKKO_Project .
ALine 5 14/08/2013 1:00 PM
FINDAR
ALine8 14/08/2013 1:00 PM
Forensic o
XLineg 14/08/20131:00 PM E
! Music o
ALine10 14/08/20131:00 PM  File folder
> My Stuff o
: L Line 11 14/08/20131:00 PM  File folder
> 1. NewLineset B o
XLine12 14/08/20131:00 PM  File folder
Outlook Files .
ALine13 14/08/20131:00 PM  File folder
1\ Paint NET User Files -
. XLine14 14/08/20131:00 PM  File folder
XLine16 14/08/2013 100 PM  File folder
Press Release .
Aine17 14/08/20131:00 PM  File folder
» )\ pulseEKKO_PRO i L
3 ALine 18 14/08/2013 1:00 PM
Quick Start o
VLine0 14/08/2013 1:00 PM
Sensoft Admin
VLine1 14/08/2013 1:00 PM
> i Sensoft Templates o
VLine2 14/08/20131:00 PM  File folder
» )i Snowscan o
VLine3 14/08/20131:00 PM  File folder
» ). TechWiting o
VLined 14/08/20131:00 PM  File folder
> ). Public Documents .
VLines 14/08/20131:00 PM  File folder
b &) Music - s R, -
31 ftems
f
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Note that the exported ATA data has the Dewow filter applied.

16.3 Average Frequency Spectrum

Average Frequency Spectrum (AFS) plots the average frequency spectrum of the
selected GPR line(s).

Plot the AFS to determine the frequency content of GPR lines to decide if filtering is
required to remove unwanted frequencies like high frequency noise. If so, lowpass,
highpass, or bandpass filtering can be applied (see Filters — Time in the Processing
Module User’s Guide).

Data is Dewowed and Rectified before being displayed but Dewow can be turned off
(see
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Filter).

1. One GPR Line: To display the ONE currently selected GPR line in Project
Explorer, right click with the mouse cursor on the Project Explorer window and
then, from the right click menu, select Average Frequency Spectrum (AFS)

Plot.

2 LineView.., Enter

SliceView - Lines...
Rename
¥ Attach File...

Zoom To

Line Positioning »
Process...

Average Trace Amplitude (ATA) Plot...

[Average Frequency Spectrum (AFS) Plot.. ]

Trace Plot...
$ Cut Ctrl=X
-3 Copy Ctrl=C
Paste Ctrl=
T Delete Delete

2. Multiple GPR Lines: To display ALL the GPR lines currently CHECKED in
Project Explorer click View > Average Frequency Spectrum Plot (AFS).

View
Units

Average Trace Amplitude Plot [ATA]...

lﬁmerage Frequency Spectrum Plot [AFS] I

Trace Plot...

Zoom

«] Pan

v | Use Getting Started dialog
v | Toolbar Text

Toolbars and Docking Windows
v' | status Bar

GPS Format
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The AFS plot is greyed out if no lines are selected.

# | Average Frequency Spectrum Plot gm

File Display Filter

CwYTI;"age Zoom - Fit
Clipboard ndon

0.60

0.55

0.50 _ .
— 045 —L!neset\l!nez
Z 0.40 i —Linesetline3
~ —Linesetlline4
o 0.35 ' .
© Lineset\line5
=030 ' '
= 025 L!neset\l!ne6
E 0.20 — Lineset\line7

0.15 Background Avg. Sub.: OFF

0.10 Dewow: ON

0.05 . . . : : e

100 200 300 400 500 600 700
Frequency (MHz)

Frequency (MHz) 693.973 Amplitude (mV) 0.09478
Figure 10: Average Frequency Spectrum Plot

Use the following table as a guide to working with the Average Frequency Spectrum
Plot:

Item Description

Resize Window Drag and drop a corner or edge of the window to resize it. The

Window can also be maximized using the Maximize button @ in
the top right.

Pan View Hold the right-click button and drag the mouse in the direction you
want to move the image.

Copy Image to Click the Copy Image to Clipboard to copy the image to paste it in

Clipboard another document.

Default View Limits | Click Zoom - Fit to Window button to return to the original plot
display.

Zoom Click the image to define the top left corner of the zoom box

1 Hold the left-click button and drag the mouse to the bottom
right corner of the zoom box.

2 Release the mouse button and the image zooms to the box

Amplitude (mV) =Y | The GPR signal amplitude in millivolts (mV).
Axis Move the mouse cursor along the time axis to display the time and

GPR signal amplitude on the status bar at the bottom of the window.
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Frequency (MHz) —
X Axis

The Frequency in megahertz (MHz).

The displayed frequency range defaults to zero to the Nyquist
frequency (calculated from the temporal sampling interval for the GPR
line).

Note: Sensors & Software antennas center frequency is measured in air. For
example, 100 MHz antennas produce a center frequency of about 100 MHz when
data is collected in air. The center frequency of data from antennas placed on the
ground will be lower in frequency than the stated frequency of the antenna. For
example, the center frequency of data collected with 100 MHz antennas is often 60 to

70 MHz.

16.3.1 File

4. Click the File menu to see the following sub-menu:

# | Average Frequency Spectrum Plot -
Display Filter

Print...

Save Image as File

Copy Image to Clipboard Ctrl+C
Save Image to Project
Close

10 T H N B

Use the following table as a guide to working with the File menu:

Item

Description

Print

To print the AFS plot, click Print.

Save Image as File

To save the AFS plot as an image, click Save Image as File.

1 Inthe Save As dialog box, use the dropdown at the bottom to
select the type of graphics image file (jpg, bmp, gif or png).

2 Navigate to the folder to save the file to.

3 Click Save.

Copy Image to
Clipboard

To copy an AFS plot image to paste to a document, click Copy
Image to Clipboard.

Save Image to
Project

To attach the AFS image to the project so it is included in GPR
Summary Reports, click Save Image to Project.

Close

To close the AFS plot, click Close.
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16.3.2 Display

5. Click the Display menu to see the following sub-menu:

# | Average Frequency Spectrum Plot,
File [Display| Filter

Legend Location r
Cop Legend 4
Font Size 4

Cli
' ¥ Linear Amplitude Axis

Custom Zoom

10 T T B H

Use the following table as a guide to working with the Display menu:

Item Description

Legend Location To define the location of the legend on the AFS plot, click Legend
Location.

In the drop-down list click Top, Bottom, Left, Right, or Hide.

Legend Select the items to include on the Legend: Filters and GPR Line
names.

Font Size Choose a font size of Small, Medium or Large.

Linear Amplitude Uncheck this option to change the Amplitude Axis from the default

Axis Linear scale to a logarithmic scale.

Custom Zoom Allows the user to specify Min and Max Frequency in megahertz

(MHz) and Min and Max Amplitudes in millivolts (mV) to display.

1.00 MAX
Frequency 0.00000 m 1250.00
=

MIN 0.00000

Amplitude (mV)

16.3.3  Filter

Click the Filter menu to see the following sub-menu:

# | Average Frequency Spectrum Plot
File Display |Filter

Background Average Subtraction

Copy Image| | | Y| Dewow

To
Clipboard

To Window

1.0 T
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Check Background Average Subtraction to apply an Average background subtraction
filter with a filter length equal to the length of the GPR line before plotting the AFS plot.
Defaults to OFF.

Check Dewow to apply a high pass temporal filter called Dewow to the GPR line before
plotting the AFS plot. Defaults to ON.

For more information, see Dewow and Background Average Subtraction in the
Processing Module User’s Guide.

16.3.4 Export Average Frequency Spectrum Values

Exporting the Average Frequency Spectrum values requires the optional Processing
module.

To export the average frequency spectrum for all the traces in the selected GPR line(s)
to comma separated value (.csv) files:

1. Click File > Export > Average Frequency Spectrum (AFS).

2. Inthe Select target folder for the AFS report dialog box, navigate to and then
select a target folder.

3. Click Select Folder
A dialog box opens to display the folder containing the reports in Windows Explorer.

« DanGFP-GRID1-Grid #0001 » DanGFP-GRID1-Gnid #0001 » DanGFP-GRID1-Grid #0001 » GRID1-Gnd #0001 » vl eorch GRID1-Gnd #0001 P

File Edit View Tools Help
Organze v Includeinlibeary v Sharewith »  Bum  Newfolder >~ 0 ®
44 Documents 4 Name : Date modified
4} My Documents
BlackBerry

Conquest

GRID1-Gnid #0001
XLine 2
Xline 3
ALined
XLineS

Documentation
EKKO_Project
FINDAR
:"’:‘:“ XLine9
My Stuff

New Lineset
Outlook Files
PaintNET User Files
PEMD

Press Release
pulseEKKO_PRO
Quick Start

Sensoft Admin
Sensoft Templates
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16.4 Trace Plot

Trace Plot is used to display individual traces from one or more GPR lines; this allows
the user to see subtle signals on traces or view the effect of different editing and
processing types on individual traces.

Viewing traces can also help you determine if the first break offset needs to be edited.
Normally the first break should occur at the first large deflection in the signal. If not, time
scales and depth scales on section plots will be inaccurate.

1. One GPR Line: To display the traces of the ONE currently selected GPR line in
Project Explorer, right click with the mouse cursor on the Project Explorer window
and then, from the right click menu, select Trace Plot.

LineView... Enter

SliceView - Lines...
Rename
P Attach File...

Zoom To

Line Positioning 4
Process...

Average Trace Amplitude (ATA) Plot...
Average Frequency Spectrum [AFS) Plot..

Trace Plot...

4 Cut Ctrl+X

-3 Copy Ctrl=C
Paste Ctrl=

7 Delete Delete

2. Multiple GPR Lines: To display the traces of ALL the GPR lines currently
CHECKED in Project Explorer, click View > Trace Plot.

View
Units r
Average Trace Amplitude Plot [ATA)...

Average Frequency Spectrum Plot [AF5)...
| Trace Plot... |

Zoom L

Pan

(]

-

Use Getting Started dialog
v | Toolbar Text

Toolbars and Docking Wind ows kl
v | Status Bar
GP5 Format
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The Trace plot is greyed out if no GPR lines are selected.

T 1 R ==

File Display Filter

40 | =
Copy Image Zoom - Fit Trace - of 241
To To Window
Clipboard
Position: 1.9500 m

—
[=]

o

— Lineset\line46
— Lineset\line47

(=}

Amplitude (mV)

Background Avg. Sub.. OFF
Dewow: ON

-20

-5 0 5 10 15 20 25 30 35
Time (ns)

[ Time (ns) 35531 Amplitude (mV) -0.69565

Figure 11: View Traces Plot

Use the following table as a guide to working with the Trace Plot:

Iltem Description

Resize Window Drag and drop a corner or edge of the window to resize it. The

Window can also be maximized using the Maximize button in
the top right.

Pan View Hold the right-click button and drag the mouse in the direction you
want to move the image.

Copy Image to Click the Copy Image to Clipboard to copy the image to paste it in

Clipboard another document.

Default View Limits | Click Zoom - Fit to Window button to return to the original plot
display.

Zoom 1 Click the image to define the top left corner of the zoom box

2 Hold the left-click button and drag the mouse to the bottom
right corner of the zoom box.

3 Release the mouse button and the image zooms to the box

Amplitude (mV) =Y | The GPR signal amplitude in millivolts (mV).

Axis Move the mouse cursor along the time axis to display the time and
GPR signal amplitude on the status bar at the bottom of the window.

Time (ns) The time in nanoseconds from the start of the recording window.
Time before zero time is displayed as a negative value.
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Trace The displayed trace.
Click the up and down arrows to display other traces.
Position The position of the displayed trace on the GPR line. The position is
based on the trace number and the step size
16.4.1 File

3. Click the File menu to see the following sub-menu:

File | Display Filter
Print...
Save Image as File

Copy Image to Clipboard Ctrl+C
Save Image to Project
Close

Use the following table as a guide to working with the File menu:

Item

Description

Print

To print the Trace plot, click Print.

Save Image as File

To save the Trace plot as an image, click Save Image as File.

1 Inthe Save As dialog box, use the dropdown at the bottom to
select the type of graphics image file (jpg, bmp, gif or png).

2 Navigate to the folder to save the file to.
3 Click Save.

Copy Image to
Clipboard

To copy a Trace plot image to paste into a document, click Copy
Image to Clipboard.

Save Image to
Project

To attach the Trace image to the project so it is included in GPR
Summary Reports, click Save Image to Project.

Close

To close the Trace plot, click Close.
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16.4.2 Display

4. Click the Display menu to see the following sub-menu:

File | Display | Filter

Legend Location 4
Cop Legend >
Font Size v

Cli

¥ | Linear Amplitude Axis
Custom Zoom

| 15 0 A

Use the following table as a guide to working with the Display menu:

Legend Location To define the location of the legend on the Trace plot, click Legend
Location.

In the drop-down list click Top, Bottom, Left, Right, or Hide.

Legend Select the items to include on the Legend: Filters and GPR Line
names.

Font Size Choose a font size of Small, Medium, or Large.

Linear Amplitude Not available.

Axis

Custom Zoom Allows the user to specify Min and Max Time in nanoseconds (ns)

and Min and Max Amplitudes in millivolts (mV) to display.

17.91 MAX
Time (ns) -6.08 |Set Range| 63.92
MIN -32.82

Amplitude (mV)

16.4.3 Filter

Click the Filter menu to see the following sub-menu:

File Display I Filter

Background Average Subtraction

Copy Image| || ¥ | Dewow
To o i
Clipboard LA
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Check Background Average Subtraction to apply an Average background subtraction
filter with a filter length equal to the length of the GPR line before plotting the Trace plot.
Defaults to OFF.

Check Dewow to apply a high pass temporal filter called Dewow to the GPR line before
plotting the Trace plot. Defaults to ON.

For more information, see Dewow and Background Average Subtraction in the
Processing Module User’s Guide.

16.5 CMP/WARR Analysis

This option requires the optional Processing module.

Analyze Common Mid-Point (CMP) or Wide-Angle Reflection and Refraction (WARR)
survey data (left) and analyze it using semblance analysis to extract velocity information

(right):

& | CMP/WARR Analysis Preview - mmcmpw | # | CMP/WARR Analysis Preview - eumm\cmpi_ﬁ_iu‘

Eisze o G i M ashf| [ Eseaue 0050 0.1 oov T P ||

CMP/WARR Analysis CMP/WARR Analysis L -

Start Trace: 1 50 Start Trace: t 505 —— —
End Trace: 51 100 I End Trace: 51 100 I
Start 0.01 150 Start 0.01 150,

End Velocity(m/ns): 0.30 200. End Velocity(m/ns): 0.30 200

Velocity Step(m/ns):  0.01 250, Velocity Step(m/ns):  0.01 250

Stretch: 100.0 300 Stretch: 100.0 300

350

Normalization: Normalization: 350

S
=3
=3

[no -

400,

[¥] Background Subtraction ? 500 [¥]Background Subtraction E 450,
7] Envelope T [¥]Envelope @ 500
[¥] const Gain s |E 590 [¥] const Gain 48 E 550
F 600

650 : 600

700 650
e
Bt 800 750

850 800

900. 850

950, 900

examples\CMP1 Velocity: 0.100 m/ns Filter: Off

Gain: SEC2(Auto) 950,

For more details, see the Processing Module User’s Guide.

16.6 Zoom
16.6.1 Zoom Out

To decrease the magnification of the MapView or Line Preview image by a factor of 1.5
times, click View > Zoom > Out.

16.6.2 Zoom In

To increase the magnification of the MapView or Line Preview image by a factor of 1.5
times, click View > Zoom > In.
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When you zoom in to display a portion of the project data, an icon appears in the lower
left corner of MapView to indicate that data exists outside the current view (see Pan).

16.6.3 Zoom Window

To magnify a selected area of MapView or Line Preview windows, click View > Zoom >
Zoom Window and then click and drag a rectangle in the area of interest.

16.6.4 Fit to Window

To adjust the zoom to fit all the data in the MapView or Line Preview windows, click
View > Zoom > Fit to Window.

16.7 Pan
To reposition the MapView or the Line Preview, click View > Pan.

: oo : : o
Click and drag the cursor ( = ) to move the MapView or Line Preview within the
window.

1) New Project =B ]
16.03 '\
15.0: ["s‘l
14.0:

13.02
12,0 "?;m :i‘léﬁ ﬁi‘ 2; B
1.0 S A A R
g
10.0 , O Ie
E Al IRIEANIR NI S
9.0} q‘r':c} F‘fil—f j‘,#-}f. !

Eso hi{f; ;f‘\'l e
7.0 'y_LJ: P_-I*‘m,/l
Bk 1 | T

1 22
5.0 -TIT ‘I f;;T( ]
e o D G A
| o =
3.0 B i i I A A B ?
0 5
2.0 —l‘l“t‘ lﬁ‘.f‘ln‘.'_ ] ;‘E G g = g
1.0 T TEr ] {{:‘L ,LE%%
0 O O
- L1 6 6 O O A
@ -9 -8.0 -TI.[I -Iil.[I -5.0 -4‘.[I -3‘.[I -2.0 -1.0 P[[Ig.;]m(;;‘)[:)rdiﬁggs;slrem;;(.[(lm)ﬁ.u E}[I 7.0 8.0 !I.‘[I 10.0 11.0 12‘.[I 151‘.[I

Panning or zooming images within MapView may prompt the following icons to be
displayed in the bottom left corner:

]

10

» Indicates that all of the data is outside the current window. Click View > Zoom >
Fit to Window to see all the data in the project in the MapView window.

Indicates that some of the data is outside the current window.

99



EKKO_Project User's Guide View Menu

16.8 Export Animation

If the MapView or 3D Preview window is currently the Active Window, it can be saved to
a GIF animation file by selecting View > Export Animation. The following dialog box

opens:

Export Animation X
Window: MapView
Cycle Through: X Lines Y Lines (@) Depth
Speed: (Oslow  (®Normal () Fast

Window displays the name of the window to be animated (MapView or 3D Preview).

Cycle Through displays what images will animate. If Window is MapView, it is only
possible to animate the Depth Slices. If the Window is 3D Preview, the user can select
either the X Lines, Y Lines, or depth slices to animate.

Speed determines the speed of the animation; the number of frames per second (fps).
Slow is 1 fps, Normal is 2 fps and Fast is 3 fps.

After pressing OK, the user is prompted to navigate to the folder to save the GIF file into
and can edit the default name for the GIF file.

After exporting the GIF animation file, the folder opens, to see the GIF file and play it, if
desired.

Y Position (m)

JplS 93IS WidaQ

Y Lis INEYD
Slice Velacity: 0,170 mjns
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16.9 Save View

To save the MapView or Line Preview window image to the GPR Summary Report
(PDF), select that window so it is the Active Window and then select View > Save View.

1. A message opens, asking if you would like to save the currently selected window or
all open windows.
2. A dialog for naming the image. The default name is based on what window is being
saved (Line Preview or MapView).
e For Line Preview images, the default image name includes the Line name.
e For 3D preview, the default name includes the grid name and depth slice.
e For MapView images, the default image name will include:
» the depth of the slice being shown (if Slices are turned on in Layer View).
» PCD, (if PCD is turned on in Layer View).

3. Click Save.

When the GPR Summary Report is selected, the user can select from the images
attached to project to appear in the report.

To see a list of the images currently saved and available for the GPR Summary Report,
select the project item in Project Explorer and then open the Attachments Tab.

Images saved to the Project (GPZ) file can be exported using the File > Export >
Attachments menu option.

16.10 Copy View

To copy the MapView or Line Preview window image to the clipboard, select that window
so it is the Active Window and then select View > Copy View.

A message opens, asking if you would like to save the currently selected window or all
open windows.

This feature enables you to copy and paste the image to a document or image editor.

16.11 Export View

To export the MapView or Line Preview image to a graphics image file, select that
window so it is the Active Window and then select View > Export View.

1. A message opens, asking if you would like to save the currently selected window or
all open windows.

2. Inthe Save As dialog box, navigate to, and select the folder you want to save this
image in.

3. Use the Save as Type dropdown to select the file format (jpg, bmp, gif, png or tiff)

4. Click Save.

16.12 Use Getting Started dialog

When a new project is created, the Getting Started dialog (Figure 1) automatically opens
to guide you through creating a project file.
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To disable this feature, click View and then uncheck Use Getting Started dialog.

16.13 Toolbar Text

EKKO_Project enables you to display/hide the text that appears below each toolbar icon.

Select View > Toolbar Text to display text below each icon:

1 & d | & & - .

Mew  Open  Save LineView  SliceView ~ 3D Preview  PhotoSlicer

To display the toolbar icons without text, reducing the size of the toolbar, select View
and then uncheck Toolbar Text.

TEH BE-F e

102



EKKO_Project User's Guide

View Menu

16.14 Toolbars and Docking Windows

Select View > Toolbars and Docking Windows to view or hide the following features:

File Edit View Tools Window Help

Standard Toolbar

View Control Toolbar

Acquisition Tab
Processing Tab
Attachments Tab
Project Explorer

Layer View

Units

Average Trace Amplitude Plot (ATA)...
Average Frequency Spectrum Plot (AFS)...

Trace Plot...

CMP/WARR Analysis...

Zoom

Pan

Export Animation...

f:,ﬂ‘ Save View(s)

& Copy View(s)

y Export View(s)

v | Use Getting Started dialog
v | Toolbar Text

Toolbars and Docking Windows
Status Bar

GPS Format

Scale Lines

f Drill Locator

Edit Drill Diameter

16.14.1 Customize

Customize is standard Microsoft functionality; for more details see Microsoft

documentation.

To modify the Commands, Toolbars, Keyboard, Menus, and other Options in
EKKO_Project, click View > Toolbars and Docking Windows > Customize.

16.14.1.1

The Commands Tab

Use the Commands tab to display all commands available to add to a toolbar.

<

<l =] =] =

View Control

Standard

Project Explorer
Acquisition
Processing
Attachments

Layer View

Customize...

1. The Commands tab lets you see all the commands available to add to a custom or
existing toolbar. To determine which commands will be displayed in the menu bar,
click the item in the Categories pane.
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F'

Customize

Commands |Tmlbars I Keyboard I Menu I Dptiuns|

Categories: Commands:
1 New -
View E Cpen...
Tools a E
Help ose
Mew Menu [= Save
All Commands

Save As..

ﬁ Project Report...

Google Earth (KMZ)...

Line Data... -
Description:

2. To display a description of the command, click a menu item in the Commands pane.

r

[N

-
Customize u
Commands |Tunlbars | Keyboard I Meriu I Dptinr15|
Categories: Commands:
File B EditAddGrid... -
Edit =
Wiew @"” Edit AddLinefs)ToLineset... H
L‘;"f EditAddLineset ..
MNew Menu |_]"Jl}' Edit AttachFile...
Al Commands .
53 EditCopy
& EditCut
i EditDelete
[ EditMewlineset i
Description:
Cloze

]

3. To exit the Customize window, click Close or click another tab to view more

information.
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16.14.1.2

Toolbars Tab

1. To display the available Toolbar options, click the Toolbars tab.

e

A

Customize @1
Commands | Toolbars | Keyboard I Menu IOptionsl
Toolbars:
[ Reset ]
Standard
[¥] View Control [ Reset All ]
[ Mew.. ]
Show text labels

2. Use the following table as a guide to working in the Toolbars tab:

Toolbars

The Toolbars field displays the available menu bars.

To display or hide a toolbar in EKKO_Project, select/deselect the checkbox
next to the toolbar name.

Reset

In the Toolbars field, select the menu bar(s) that you want to return to the
default setting and then click Reset.

Reset All

To return all toolbars to their default view, click Reset All.

New

1 To add a new toolbar to EKKO_Project, click New.
2 Inthe Toolbar Name field, type the name of the new toolbar.
The new toolbar is displayed in the Toolbars field.

Rename

To Rename a toolbar that you have added to EKKO_Project:
3 Inthe Toolbars pane, select the toolbar you want to rename.
4 Click Rename.
5 Inthe Toolbar Name dialog box, type the new toolbar name.
6 Click OK.

Delete

To Delete a toolbar that you have added to EKKO_Project:
1 Inthe Toolbars pane, select the toolbar you want to rename.
2 Click Delete.
3 In the confirmation dialog box, click Yes.

Show text
labels

To display text descriptions with the toolbar icons, click the Show text
labels checkbox
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16.14.1.3 Keyboard

To manage how your keyboard interacts with EKKO_Project, click the Keyboard tab.

Use the Keyboard tab to assign keyboard shortcuts to any feature in the File, Edit,
View, Tools, Help, or All Commands.

-

Customize Iﬁ
| Commands | Toolbars | Keyboard | Menu I Options|
Category: Set Accelerator for:
-
|File v| |Defaut - %
Commands: Cument Keys:
Average Trace Amplity—
Close |i| =)
CSV.. e
Exit
Google Earth (KMZ)... Press Mew Shortout Key: Reset All
Line Data... v
4 |.m F
Description:
Create AFS report files
([C5V) of the checked
line(z) or the selected line if
nithinn io rhank-ad

1. To create a new keyboard shortcut, in the Category drop-down list, click one of the
following options:

Category:
File -

Edit

View

Tools

Help
|All Commands

Note: Each Category displays a different list of commands.

2. Inthe Commands pane, click the command that you want to apply a hotkey shortcut
to.

A brief description of the command is displayed in the Description area.

Any existing shortcuts associated with the selected command are displayed in the
Current Keys pane.
Cument Keys:

| Ctri+M

3. Inthe Set Accelerator for drop-down list, click an option.
4. To create a new hotkey shortcut, select the Press New Shortcut Key field and then
press a shortcut combination on your keyboard.

The shortcut is displayed in the Press New Shortcut Key field.
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5. Click Assign to assign the shortcut to the selected command.

Press Remove to remove a shortcut from a command.

Press Reset All to remove all shortcuts.

16.14.1.4 Menu

1. To change the items displayed in the menu bar, click the Menu tab.

-
Customize

(S|

Application Frame Menus:

Show Menus for:

| Commands | Toolbars I Keyboard | Menu |Op1inns|

Context Menus:

Select context menu:

| EKKO_Project -|

[ -

Reset

2

EKKO_Project. Document

Menu animations:

Menu shadows

Reset

Hirt: select the context menu,
change the page to Tommands”
and drag the toolbar buttons into
the menu window.

L

wnN

Click one of the following options:
Show Menus for:

EKKO_Project

Qe

Default Menu |
Click Reset to abandon your changes.

In the Application Frame Menus pane, click the Show Menus for drop-down list.

4. To apply animations to the menu, click the Menu animations drop-down list and

select one of the following options:

Menu animations: MNone -

Menu shadows

Unfaold
Slide

Fade
[Default]

5. To apply shadows to the menu items, select the Menu shadows option.
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6. To allow context menus to be displayed, in the Context Menus pane, click the Select
context menu drop-down list to select one of the following:

Select context menu:

Edit

Project Explorer

Click Reset to abandon all your changes.

7. Click Close to close the window.

16.14.1.5 Options

1. To define your toolbar and menu options, click the Options tab.

Customize 23

|Commands | Toolbars I Keyboard | Menu | Options |

Toolbar
Show ScreenTips on toolbars

Show shorteut keys in ScreenTips
[ Large Icons

Personalized Menus and Toolbars

[] Menus show recenthy used commands first

Show full menus after a short delay

[ Reset my usage data

Close

2. Use the following table as a guide to working with the Options tab:

Toolbar
Show Screen Tips on | Select this option to display text screen tips when you hold your
toolbars mouse over the toolbar icon.
Show shortcut keys Select this option to display text keyboard shortcuts when you hold
in Screen Tips your mouse over the toolbar icon.
Large Icons Select this option to display the large toolbar icons.

Personalized Menus and Toolbars

Menus show recently | Select this option to place the commands you most recently used
used commands first | at the top of the drop-down list.

Click the arrow (>) to display other menu options,
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Show full menus Select this option to first display only the most recent commands
after a short delay and then display the full menu after a few seconds.

Reset my usage data | Select this option to reset the recently used order.

3. Click Close to close the window.

16.15 Status Bar

To display information in the Status Bar at the bottom of the EKKO_Project window
(Status Bar) in the menu bar, click View > Status Bar.

v | Status Bar

To not display information in the status bar, de-select the Status Bar option.

16.16 GPS Format

To modify the format of the GPS information in the Status Bar at the bottom of the
EKKO_Project window, in the menu bar click View > GPS Format.

Configure GPS Format... &J

/| Latitude//Longitude
D* M 5"
@ Decimal Degree

Show Hemisphere Location as: | 4 | aber -

UTH
WwiE5-04

Show UTM Letter Designator
Show UTM Zone Number

Sample GPS Qutput; Lat PAE383670 5, Long: 42 6326670 E

[ ak ] | Cancel

| 4

16.16.1 Latitude/Longitude

If Latitude/Longitude is selected with the checkbox, the display options are:

1) Degrees Minutes Seconds
2) Decimal Degrees

The options for the Hemisphere are:

1) Do not show
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2)

3)

Show as a Positive (+) or Negative (-) sign. A plus (+) sign if Latitude is in the
Northern hemisphere or Longitude is in the Eastern Hemisphere and a minus (-)

sign if Latitude is in the Southern hemisphere or Longitude is in the Western
Hemisphere.

Letter: For latitude, “N” for North or “S” for South. For Longitude, “E” for East or
“W” for West.

4) Word: For latitude, “North” or “South”. For Longitude, “East” or “West”.

A sample of the current GPS output is shown at the bottom of the dialog box.

16.16.2 UTM

If UTM is selected with the checkbox, the Reference Ellipsoid can be selected from the
drop-down list. The default is WGS-84.

To display the UTM Zone Number and/or the UTM Letter Designator, select those
options.

A sample of the current GPS output is shown at the bottom of the dialog box.

16.17 Scale Lines

Scale lines are dashed lines that correspond to the X and Y axes label increment. They
can assist in determining an accurate XY position within the project data.

@Y New Progec ==
.Jl;n - 3 s = il
R / 12,00 i 5 j y
120 Lo A a Rl \ 3 [ 4 Scale |IneS ,‘\
3 IR AR &2 w N 1202 BRI T 2y /
[XR B 3 $ @ Erq R s & N
T T [} IS ] . $ f?ﬁ ) 3 X XXX A4 AT0as8)l4
3 "ITCTCE 4 T R B _ na — i ke L1 E T b g
T | 1) a pei it — - B 3 s . B Y | _ >
o0y i " ; T oz i R 3 ; {;;_._ %
- a T L . & A, ; ’:-; 1
T [ a0 i - Bt oyttt -
¥ ~ B H
i B 3 = <] S
A b > 803 3N WA
7.0 = 2
=t gy T 102 B
E s, o . f
EXYE 4 E paz
- muE E o
503 £l =) b, a 3
b\ T e 3 ‘\,ll_f e
0 im i 1 i i - > 4nf T
30 g i =
1 A 1] } ] 203
2 | LS B
2, 1o Il UL 5 20
1 a [ 1 T E A
= o "3 it ] ¥
0.0 b 3
Sl L L L LA L 2 " 1S
10 5
S e e e A R T A 1 P R e e e
B ¥ [ T 7 broject Coordingta Systam: X (m) z Jtbia TR o b 0 10 00 10 20 3,09,0;:1(;&"‘2115'“23Xl(:g 9.0 100 110 120 13.0

16.18 Drill Locator

See Drill Locator.

16.19 Edit Drill Diameter

See Drill Locator.
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17 Tools Menu

The EKKO_Project Tools menu contains many features that allow you work in 3D
Preview and the optional LineView, SliceView, and_Process modules within
EKKO_Project. The Tools menu is also used to add or modify positioning, add
background images to MapView and produce various reports from the GPR data and
images in the project.

To open the tools menu drop-down list, click Tools:

File Edit View Tools Window Help
B2 LineView...
SliceView - Grid...
SliceView - Lines...
A photoslicer...

Grid Tools
Report

Project Position Relationship

Grid Position Relationship

v v v v v

Line Positioning

' Process...

Undo Process
Merge Lines

GPS 4
Add Background Image to MapView...

The following sections describe how to work with the Tool menu features:
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17.1 LineView

The optional LineView module displays cross-sectional views of GPR lines; you can
change the display settings such as color table, gain, and axes.

1. Todisplay a GPR Line name in the LineView module, in Project Explorer, select a

line Mr~]--g- XLine5

2. Click Tools > LineView.

Menu Project Toolbar Velocity Toolbar

[H) File Ede View Interpeetation Tooks Window Help
T [ New Lineset\ NS -}-iy-/\

AR MOPIY e o col@aaned EM&|[m e < View
2 [@) < [mpper B® o 4 Toolbar

examples2\borpipes Col: : 450 MHz Gain: Dewow + SEC2 Gain (
Attenuation: 3.07 Stant Gain: 0.90 um Gain: 143) $%: 100 C%: 0 =

™ : ,li m Y . "I

Press F8 or Shift~ F& to copy coordinates B Pos(mk3 SN m}A.787 Timelns)23.58 -11.892 Teace®:31 209

If the optional Interpretation module is enabled, use LineView to add interpretations such
as, Points, Polylines, Boxes, Annotations and Flags

to the GPR Line which can be displayed in MapView and listed in the Project Report
(CSV).
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Only the selected GPR Line or those checked in to Project Explorer are displayed in
LineView, however all GPR Lines in the project can be displayed using the LineView
toolbar Project List drop-down.

To learn more about using LineView to display GPR lines and add Interpretations, see
the LineView Module User’s Guide.

17.2 SliceView

Ground Penetrating Radar (GPR) data is usually displayed as cross-sections of the
subsurface called GPR lines; interpreting data from multiple GPR lines can be confusing
and labor intensive.

The SliceView module is used to process a grid or line of GPR data collected in an area
into a series of map view images called depth slices. Depth slices provide highly
detailed subsurface information that can enhance GPR data interpretation and
presentation. Users can see the spatial correlation of targets, making interpretation
easier as they can differentiate real targets from targets of no interest. For example,
responses from utilities tend to produce linear targets while local targets, such as rocks,
appear as point targets. This type of display is especially useful for interpreting large
data volumes.

Depth Slices can be generated two ways:
1) SliceView-Grid
2) SliceView-Lines

These are described in more detail below.
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17.2.1 SliceView-Grid

SliceView-Grid is used to process GPR data collected in a grid into depth slices.

The SliceView module contains a function called SliceView-Grids to generate depth
slices of GPR data collected in a grid.

1. To display a grid in SliceView, in Project Explorer, select a grid in Project Explorer.
-/ E] GRID1-Grid #0001
2. Click Tools > SliceView-Grid. This opens the SliceView-Grid function, processes

the grid data into depth slices and displays them along with the GPR grid lines like
the example below.

@ SliceView - GRIDO1withoutpartialline-3linesShifted-Grid #0001.gfp
File View Navigation Tool Window Help

“I@S@@\m %% o o | ,,,m|—j|;ﬁ;;;

m
0 1 2 3 4 5

9J|||||||||I|||1 ||||I|||||||||I|||| ||||I|||||||||I|||||||||I|||||||||I1||||||||I|||1|||1|I

o o o o w ) N P
S o > [ &S h S @

N

o
o

=]

=)

4 Ir [
Copy coordinates with F8/Shift-F8 -> 4

Use SliceView-Grid to:

Analyze grid data by viewing depth slices at increasing depths

Reprocess grid data using different velocities

Save depth slices as images

Display depth slices generated from grid data collected with a GPS on Google Earth.
Export grid data to 3D data files and 3D visualization software (available from
Sensors & Software)

To learn more about using SliceView-Grid to display depth slices, see the SliceView
User’s Guide.
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17.2.2 SliceView-Lines

SliceView-Lines is used to process GPR data collected in one or more lines with 2D
project (XY) positioning(see Line Positioning). It can also be used for lines collected with
GPS or added afterwards (see Line Positioning).

1. To process GPR line data using SliceView-Lines, in Project Explorer, select one or
more lines.

VB -igp  linel
|¥E= --gp  line2
1 & --gp  line3

2. Click Tools > SliceView-Lines. This opens the SliceView-Lines function, processes
the grid data into depth slices and displays them in the MapView window like the
example below.

23.03 A
22,03 P W

21.03
2003
19.03
18.03
17.03
16.03
15.03
14,03
13.03
12,03
11.03
10,03
9.03
8.03
703
6.0
5.03
403
3.03
203
1.03
0.03
-1.03
2,03
-3.03
-4.03
5.0

Y (m)

J8plis 89S Lpdaq

rrrrrrTrrT prerrrrT preerrrT preerrrr preerrrr preerrrr prerrrrT prerrrrT prerrrrT prerrrrT prerrrr e
20 40 60 80 100 120 140 160 18.0 20.0 22.0 24.0
Project Coordinate System: X (m)

Use SliceView-Lines to:

o Process GPR lines collected with a high accuracy GPS when it is not possible to
collect a grid.

¢ Analyze GPR line data by viewing depth slices at increasing depths
Reprocess grid data using different velocities

e Save depth slices as part of MapView images

To learn more about using SliceView-Lines to display depth slices, see the SliceView
User’s Guide.
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17.3 PhotoSlicer

PhotoSlicer allows the user to overlay GPR depth slices onto a photograph. Depth
slices generated on the Display Unit in the field or from EKKO_Project’s SliceView
module are added to a photo and can be stretched or squeezed to fit onto the photo in
the proper position and with the proper perspective. Photos with depth slices are an
excellent way to convey the position of objects found with GPR in the context of the
survey site.

PhotoSlicer images can be saved for external reports and presentations. They can also
be attached to the project file so they can appear in the GPR Summary Report.

Select PhotoSlicer from the Toolbar button or by selecting the Tools > PhotoSlicer
menu option. The following dialog box opens:

PhotoSlicer -
Slice Set:
Gridd1 i
Image:
(@) Attachments Lighthouse.jpg ™
() Files Browse
Cancel

Slice Set is the name of the depth slices to overlay on the photo.

The user selects the depth slice from the dropdown that lists all the depth slices
available in the project; depth slices generated by SliceView-Grid and SliceView-Lines.

Image is the image the slice will be overlayed on. While a photograph of the surveyed
area is typically used, any image file is can be selected.

If the desired photo has already been attached to the GPR project (GPZ) file or any
Lineset, Grid or GPR line in the project (see Attachments Tab), the user clicks on the
Attachments button and then uses the dropdown list to select the name of the image.

PhotoSlicer supports the following image formats: BMP, JPEG, JPG, PNG, TIF and
TIFF.

If the desired photo is elsewhere on the computer, select the Files button and then use
the Browse button to navigate to the folder and select the name of the image.

Once the Slice Set and Image are selected, press OK.
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A new window opens with the image in the background and the top depth slice

overlayed on the image. The Info tab on the left lists the name of the Slice Set, name of
the image.

&% photoSlicer
File Edit View Help

Grid: Grid01

Photo: PhotoSlicerPhoto
Slice Number: 1

Depth: Om

Info tab

Info  Options

Ready

If necessary, the photo can be rotated 90 degrees clockwise using the View > Rotate
Image menu option.

The depth of the current depth slice is displayed in the bottom left corner of the image.
Use the mouse scroll wheel or the scroll bar on the right to scroll through the depth
slices and select the desired one.

& PhotoSlicer
File Edit View Help

Grid: Grido1

Photo: PhotoSiicerPhoto
Slice Number: 15

Depth: 1.4m

Info  Options

Ready
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The depth slice has a frame and red corners that cab be clicked and dragged to stretch,
squeeze, rotate and change the shape to place it at the desired location on the photo.
The X=0, Y=0 corner of the depth slice is indicated by the black zero (0) on one of the
red corners.

If the photo is of the grid collected with GPR, position the depth slice by placing the four
corners of the depth slice onto the four corners of the grid in the photo.

&% PhotoSlicer - o X

File Edit View Help

Grid: Grid01

Photo: PhotoSlicerPhoto
Slice Number: 15
Depth: 1.4m

Info  Options

Ready

It is possible to move the corners of the depth slice off the edges of the photograph.
This is sometimes necessary to position the depth slice in the correct position but be
aware that once you “drop” the corner, you will no longer have access to it to move it
again. In this situation and if the depth slice image gets twisted and distorted, it may be
necessary to reset the depth slice image to the original starting point and try again. Do
this by selecting View > Reset Frame.
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& PhotoSlicer - u] X
File Edit View Help

Corner
Frame
Slices
Depth

Options tab

Info Options

Once the depth slice has been placed, the red corners, frame and depth slices can be
turned off using the option in the View menu or by selecting the Options tab in the
bottom left corner and unchecking the appropriate boxes. The depth slice can still be
moved without the corners or frame.

&% PhotoSlicer - O X
File Edit View Help

Corners
[ corner

[ Frame [
Slices Rotate Image
Depth Reset Frame

Frame

Slices

Info  Options
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Once the photo and depth slice are positioned correctly, you can save images:

1) Save the image to the clipboard by going to Edit > Copy to Clipboard. The
image can then be pasted into another document such as a Word document.

2) Save the image to a JPG graphics image file by going to File > Export
PhotoSlice

3) Save all the images to JPG graphics image files by going to File > Export All
PhotoSlices

When you save a JPG graphics file image, the Save As dialog opens allowing you to
navigate to the desired folder and name the JPG file. Once the file has been saved, the
folder opens to show the saved file.

To exit from PhotoSlicer, go to File > Close or click on the X in the top-right corner.

17.4 Grid Tools

17.4.1 Grid Conventions

By convention, grids are always supposed to be collected in the “First Quadrant” with the
X axis increasing from left to the right and the Y axis increasing upwards.

© el N [l N - o - o~ < = L ©
> > > > > > > > > > > > >
o o o o o o o o o o o £ o
< < < £ s R = & & & & & &
2 ) 2 iz i 3 3 3 3 3 5 3 3
N U N N Y S U W W S S S |

Line X7 <€--t=-=-cpecccpmccnpeccnqeccnquenn= » Line X7
' | ' l ' ‘

B R O e R CEEEY EELEE EEEES PERS > Line X6

Line X5 <--j----j--c-jo---gommoqemmmqonnn » Line X5
! ' . ' ' |

Line X4 <K==t~ =r-pmmogoccnpocn- Ammmeqoen= » Line X4
j e j ) h st
y ¢+ 2"7Quadrant ! ! 1%" Quadrant

(M0 = fsseskasdstansibescmdadandeas » Line X3
! ' ' ' i !

LneX2 - prmenprswnprsmnpansegssiesqsass » Line X2
‘ ! ' I : :

B0 ¢ e CEEIE AT RO LTl fol, doal ooty Kook o Rk > Line X1
' ' ' ' ' |

Line X0 ~€— t t t t t » Line X0
\ ' ' ' ' v (0,0) \ | | ' ' '
' ' ' ' ' ' \ | | ' ' '

LineX1 <€--#----#----pococpmmmmdmmmmqmmmm oo Fe---bk--cc4--ccd4----4-=---4--2LineX1
: ' ' i | ) | ! ) ) ' )

Lline X2 af-=tecoolecrclonaaloccadancadacead cae Lesesbloncadacacdeanndacaad3 Line X2
i ' ' i i . h h . i i ]
, ' h ' ' ! I ) | ' ' '

Line X3 ~C-=f===-f=---f--=-je--=qe-=-jo---f---- fomeepeeeejeeeej----q----1->LineX3
' ' rq ! ' ' L ' th 1 ' ' '
; 3" Quadrant ! ! : 47 Quadrant 1

LineX4 «g--t---cbocccboccctbonccdaccndaceadoaaa bececbeocecdecccdaacadanaxad=--3 Line X4
\ ' ) ' : ) i | | ) ) )
h ' ' ' ' ! | ! I ' ' '

Line X5 ~=stzzasbossakamsabisnsnaansdeaemgiaaiae begesbemnisdasn slataipdacitad =izp= 116 X5
LneX8 ~C-frmmnfommrfommnfonmngnnangomnadon. A Ty
. ' ' ' ! ! | ' ! ' ' !
7Y e Sl S Tl St S e s T Feseepesccqsc-ca-c-cq----9--D|ine X7
| } . , . , | | \ \ . ,

Y Y Y Y Y Y Y Y v Y Y Y Y
©o w N o o~ - o - o L = w ©o
> > > > > > > > > > > > >
o o o o o o o o o o o o o
< c c c c € £ < c c < < €
- - - - - - - - '} - -4 - -

120



EKKO_Project User's Guide Tools Menu

As well, “X Lines” are defined as the grid lines collected in the X direction of the grid and
“Y Lines” are defined as grid lines in the Y direction of the grid.

Grid Tools are used to create grids from GPR lines and edit grids, so the grid lines are
positioned as if they were collected in the first quadrant. This ensures that depth slices
or 3D volumes created from the data are correctly oriented and not mirror image or off at
right angles.

17.4.2 Create Grid from Checked Lines

Sometimes GPR Line Scans are collected in a grid pattern (either parallel lines or lines
in the both the X and Y directions) and the user wants to add them to a grid so it can be
processed into depth slices using the SliceView-Grid module. This is done by using the
GFP_Edit utility program to create a GFP file for that group of lines, which is the file that
defines the position, direction, and length of every GPR line in the grid.

Note that grid line names must be unique, so it is not possible to create a grid with more
than one line named Linel or Line2, etc. This could happen by checking lines with the
same name but in different linesets in Project Explorer, for example, \Lineset1\Linel and
Lineset2\Linel

17.4.2.1 Creating a Grid with All GPR Lines in One
Direction

From Project Explorer, check all the GPR lines.

--g- Line1
-[Iggl --g-  Linel
-7 --g-  Line 3
- --g- Lined
-IvlEml --g- Line 3
-[vIggl --g-  Lined
- --g-  Line7
-IvIgml --g-  Line 8
--Ivlgml --g- Line9
-zl --g-  Line 10
IR --g-  Line 11

Select Create Grid from Checked Lines, either by:

1) right- clicking on the Lineset name in Project Explorer and selecting it from the
menu or

2) clicking on the Lineset name in Project Explorer and selecting it from the Tools >
Grid Tools menu.

The GFP_Edit utility program opens:
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File Edit View Window Help
| | | | | o ?
e ==
- . - - . . I
Grid Na...  LineName Orientati..  Xmin = Xmax  Vimin Import Line Parameters %

Import Lines as
@®x&avlines (OXLlnes (Y Lines
[CJReverse Line Direction (RLD)

Grid name: | grid02
Line Spacing (m)

Conversion Factor: 0.00000000
(If line name has number M,

location is M * Factor, else
spacing is Factor)

Offzet from current origin {m)

X |0.000 ‘ ¥ |0.000

Add GPS if found (name must match)

Cance

[< >

Import Lines as: Select X Lines or Y Lines (see Grid Conventions).

Reverse Line Direction: Leave unchecked unless you want all the lines to be reversed.

Grid Name: Defined as the Lineset Name in Project Explorer. The name is not editable
in this dialog.

Line Spacing: Enter the distance between lines.

Offset from Current Origin: To set this value properly, understand that GFP_Edit uses
the number at the end of the line name and the Line Spacing value to calculate the
position of each line in the grid.

For example, if lines are in the X direction, spaced 0.5 meters apart and the first line
name ends with “1”, for example Linel, it is positioned at:

Y Position = Line number * Line Spacing = 1 x 0.5 = 0.5 meters

It is usually desired that the first grid line is positioned at zero (0). There are two ways to
position the first line at position zero (0):

1) Set the Offset from Current Origin value in the other direction to the line
direction to:

Y = -(First Line Number x Line Spacing)
In the example above, Y = -(1 x 0.5) =-0.5.

2) Exit from GFP_Edit and follow the directions below in Creating a Grid with GPR
Lines in Both X and Y Directions to rename the lines, but only for the one line
direction.
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Import Line Parameters *

Import Lines as

X &Y Lines

(@)X Lines
[Jreverse Line Direction (RLD)

()Y Lines

Grid name: | lineset (2) |

Line Spadng (m)

Conversion Factor:
(If line name has number M,
location is M * Factor, else

spading is Factor)

Offset fram current origin {m)

X: | 0.000

Add GP5 if found {(name must match)

Cancel

Once the fields are filled in, press OK. This opens a map view showing the position of

all the lines in the grid:

2 GFP_Edit - Linesetl.gfp - O P4
File Edit View Window Help
B g|le | me|ZBoaadeo| e
] (=] 8 s
Grid Name  Line Name  Orientati..  Xmin  Xmax  Vmin  Ymax G
LINESET1 Line 1 X 0.000 5220 0000 0000 | oo e e B
LINESET1 Line 2 X 0.000 5260 0500 0500
LINESET1 Line 3 X 0000 5280 1000 1000 |  ZTTTTTTTTTTTTTTTITTTTTTTTTTTTTTTTTTTTTTTTTTTITTTTTITTTTT *
LINESET1 Line 4 X 0.000 5120 1500 1.500
LINESET1 Line 5 X 0000 5360 2000 2000 | =L LTI "
LINESET1 Line & X 0.000 5400 2500  2.500 .
____________________________________________________________ =
LINESET1 Line 7 X 0.000 5260 3.000  3.000
LINESET1 Line 8 X 0.000 5280 3500 3500 | =0l il Ll I
LINESET1 Line 9 X 0.000 5520 4000  4.000
LIMNESET1 Line 10 X 0000 5360 4500 4500 | oo e
{LINESET1 Line 11 X 0.000 5320 5000  5.000
____________________________________________________________ .&
.......................................................... i
____________________________________________________________ B\_\
____________________________________________________________ .
____________________________________________________________ 1= W
£ > | € >
For Help, press F1 X=0.000 ¥=0.444 m GPS: N/A

From this screen, if necessary, modify the grid line positions and directions by using the

editing tools described in Edit Selected Grid. When finished exit from GFP_Edit using

the X in the corner or from the File menu.
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17.4.2.2 Creating a Grid with GPR Lines in Both X and
Y Directions

If you want to create a grid from GPR lines that go in both the X and Y directions, the
easiest way is, before selecting the Create Grid from Checked Lines option, to rename
the lines in Project Explorer adding an X and an incrementing number starting at O to the
lines in the X direction and a Y and an incrementing number starting at O to the lines in
the Y direction.

For example: if there are 10 GPR lines, and Lines 1-5 were collected in the X direction
and Lines 6-10 were collected in the Y direction, rename them as follows:”

Linel Linel-X0
Line2 Line2-X1
Line3 Line3-X2
Line4 Line4-X3
Line5 Line5-X4
Line6 Line6-YO
Line7 Line7-Y1
Line8 Line8-Y2
Line9 Line9-Y3
Linel0 Linel0-Y4

If your grid is large an contains so many lines that renaming them all is not feasible, see
Creating Large Grids with GPR Lines in Both X and Y Directions.

After renaming the GPR lines in Project Explorer, check all the lines to include in the
grid. Select Create Grid from Checked Lines, either by

1) right-clicking on the Lineset name in Project Explorer and selecting it from the
menu or

2) clicking on the Lineset name in Project Explorer and selecting it from the Tools >
Grid Tools menu.

The GFP_Edit utility program opens with a dialog with the following settings:
Import Lines as: Leave it set the default value of X & Y Lines.
Reverse Line Direction: Leave unchecked unless you want all the lines to be reversed.

Grid Name: Defined as the checked Lineset Name in Project Explorer. The name is not
editable in this dialog.
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Line Spacing: Enter the distance between lines.

Offset from Current Origin: Leave values at the default values of X=0 and Y=0.

Import Lines as
O X Lines

[JReverse Line Direction (RLD)

O ¥ Lines

X &Y Lines

Grid name: | lineset (2) |

Line Spacding {m)

Conversion Factor:

(If line name has number M,
location is M * Factor, else
spading is Factor)

Offset from current origin (m)

¥: | 0,000 ¥: | 0.000

Add GPS if found (name must match)

oK Cancel

Once the fields are filled in, press OK. This opens a map view showing the position of

all the lines in the grid:

Grid Ma...  Line Mame  Orientati...
LIMESET linel-X0 X
LIMESET line2-X1 X
LINESET line3-X¥2 X
LIMESET lined-X3 X
LIMESET line3-X4 X
LINESET lined-Y0 ¥
LIMESET line7-¥1 ¥
LIMESET lineg-¥2 ¥
LINESET lined-¥3 ¥

Xmin
0.000
0.000
0.000
0.000
0.000
0.000
0.500
1.000
1.500

Xmax  Ymin Ynax

5000 0000  0.000 A

5000 0500 0.500 [

3300 1000 1.000 .

5000 1500 1.500 I

5000 2,000 2.000 | i oA

0000 0000 4340 A R B

0500 0.000  5.000

1,000 0000  5.000

1,500 0000  3.880
---------------------------------------------------- {}
_____ L____J_____I_____.._______________.__________..___{}
---------------------------------- B
____________________________________________________ {}
...................................................... I

From this screen, if necessary, modify the grid line positions and directions by using the
editing tools described in Edit Selected Grid. When finished exit from GFP_Edit using
the X in the corner or from the file menu.

17.4.2.3 Creating Large Grids with GPR Lines in Both
X and Y Directions

If you have too many lines that renaming is infeasible, we recommend creating a grid
with only the X Lines, then adding the Y Lines. Here is an example of this method.
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Adding X Lines to a Large Grid

From Project Explorer, check all the GPR lines that go in the X direction, in this example
Linel=1to Line 11.

— Lineset
-3 g Line1
- --g- Line
= --g- Line3
-z --g- Lined
-MEE --g- Line s
-] --g-  Line 6
-EF --g- Line T
&= --g- Lined
= --g- Lined
=] --g- Line 10
=] --g-  Line 11
=1 --g- Line12
i —-g-  Line 13
-z --g-  Line14
& g Line 13
[ J=] --g- Line 16
=1 —-g- Line17
- &) --g-  Line 18
=1 --g- Line13
&1 --g-  Line20
[ J=q --g- Line 21
- 7 --g- Line22

Select Create Grid from Checked Lines, either by:

1) right-clicking on the Lineset name in Project Explorer and selecting it from the
menu or

2) clicking the Lineset name in Project Explorer and then selecting it from the Tools
> Grid Tools menu.

The GFP_Edit utility program opens with a dialog with the following settings:
Import Lines as: Set to X Lines (see Grid Conventions).

Reverse Line Direction: Leave unchecked unless you want all the lines to be reversed.

Grid Name: Defined as the checked Lineset Name in Project Explorer. The name is not
editable in this dialog.

Line Spacing: Enter the distance between the X grid lines.

Offset from Current Origin: To set this value properly, it is important to understand that
GFP_Edit uses the number at the end of the line name and the Line Spacing value to
calculate the position of each line in the grid.

For example, if lines are spaced 0.5 meters apart and the first line name ends with “1”,
for example Linel, it is positioned at:

Y Position = Line number * Line Spacing

Y Position =1 x 0.5 = 0.5 meters
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Since it is usually desired that the first line in the grid is positioned at zero (0). To do
this, set the Offset from Current Origin value in the Y direction to:

-(Line Number x Line Spacing)

In the example above, Y = -0.5.

Import Line Parameters *

Import Lines as

X &Y Lines

Grid name; | lineset (2) |

Line Spacing (m)

Conversion Factor:

(If line name has number M,
location is M * Factor, else
spading is Factor)

Offset fram current origin {m)

X: | 0.000

Add GPS if found {name must match)

(®) X Lines
[Jreverse Line Direction (RLD)

()Y Lines

Cancel

Once the fields are filled in, press OK. This opens a map view showing the position of

all the lines in the grid:

2 GFP_Edit - Linesetl.gfp — O 24
File Edit View Window Help
W& ma [P/ aad o e
e (o ][E ]
Grid Name  Line Mame  Orientati..  Xmin  Xmax  Ymin = ¥max 2
LINESET Line 1 X 0.000 5220 0000 0000 | o CHULUIUULI UL UL L L o
LINESET1 Line 2 X 0.000 5260 0500 0500
LINESET1 Line 3 X 0.000 5280 1000 1000 | 0 =TTTTTTTTTTTTTTTTTITTTTTrTTTTTTTTTTTTTTTTITTTTT =
LINESET1 Line 4 X 0.000 5120 1.500  1.500
LINESET1 Line 5 X 0.000 5360 2000 2000 ( = . . U =
LINESET1 Line & X 0.000 5400 2500 2500 | .o .
LINESET1 Line 7 X 0.000 5260 3.000  3.000 -
LINESET1 Line 8 X 0.000 5280 3500 3500 | =o=_ i £
LINESET1 Line & X 0.000 5520 4000  4.000
LINESET1 Line 10 X 0.000 5360 4500 4500 | G B
ELINESET'I Line 11 X 0.000 5320 5000  5.000
____________________________________________________________ _E-
.......................................................... i
____________________________________________________________ B\_\
____________________________________________________________ .&
____________________________________________________________ 1% A
£ > >
For Help, press F1 X=0.000 Y=0.444 m GPS: N/A

To save the new grid with the X lines, exit from GFP_Edit by clicking the X in the top

right corner or using the File menu.
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Adding Y Lines to a Large Grid
From Project Explorer, notice the new grid folder containing the X lines.

- [ T8l Lineset1-LINESETT
- --g- Line1
||z --g- Line2
-|_Jgml --g-  Line3
-l --g-  Lined
- & --g- Line3
- --g- Line6
-|_lgml --g- Line7
-l --g-  Lined
- & --g- Line9
- --g- Line10
- @@l --g-  Line 1

To add the Y Lines to the new grid, go back to the original Lineset and check all the
GPR lines that go in the Y direction, in this example, Line 12 to Line 22.

-1 Lineset1

--g- Line1
--g- Line2
& --9- Line3
--g- Lined
- & --9- Lines
--g- Linef
- = --9- Line7
--g- Line8

- & --g- Line®
- J&zq --g- Line 10
-l = --g-  Line 11
-lZ] --g-  Line 12
=] --g- Line 13
-lZ] --g-  Line 14
-EF --g-  Line 15
-Iz] --g-  Line 16
- --g- Line 17
-lz] --g-  Line 18
-z --g- Line 19
-lz] --g-  Line 20
-] --g- Line 21
-3 --g- Line22

Select Add Checked Lines to Selected Grid, either by:

1) right-clicking on the new Grid name in Project Explorer and selecting it from the
menu or

2) clicking on the new grid name and then selecting it from the Tools > Grid Tools
menu.
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The GFP_Edit utility program opens with a dialog with the following settings:

Import Lines as: Select Y direction (see Grid Conventions).

Reverse Line Direction: Leave unchecked unless you want all the lines to be reversed.

Grid Name: Defined as the selected Lineset Name in Project Explorer. The name is not
editable in this dialog.

Line Spacing: Enter the distance between Y grid lines.

To set the Offset from Current Origin, it is important to understand that GFP_Edit uses
the number at the end of the line name and the Line Spacing value to calculate the
position of each line in the grid.

For example, if Y lines are spaced 0.5 meters apart and the first line name ends with
“12”, for example Linel2, it is positioned at:

Y Position = Line number * Line Spacing
Y Position = 12 x 0.5 = 6.0 meters

It is usually desired that the grid first line is positioned at zero (0). To do this, set the
Offset from Current Origin value in the X direction to:

-(Line Number x Line Spacing)

In the example above, X = -6.0.

Import Line Parameters >

Import Lines as
¥ &Y Lines O ¥ Lines @ ¥ Lines
[Jreverse Line Direction (RLD)

Grid name: | Lineset1-LINESET1

Line Spacing {m)

Conversion Factor: 0,50000000
(If line name has number M,

location is M * Factor, else
spading is Factor)

Offset from current origin {m)

Add GPS if found (name must match)

Concel

Once the fields are filled in, press OK. This opens a map view showing the position of
the Y lines added to the grid:
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2 GFP_Edit - Lineset]-LINESET1.gfp

File Edit View Window Help

i e me | ZRaa Q&P
]
Grid Mame Line Mame Orientati...  Xmin  Xmsz
Lineset1-LINESET! Line 1 X 0.000 5.22 a
Lineset1-LINESET! Line 2 X 0.000  5.26 “ b
Lineset1-LINESET! Line 3 X 0.000  5.28 | A &
Lineset1-LINESET1 Line 4 X 0.000 512 T r FON
Lineset1-LINESET! Line 5 X 0.000  5.36 |
Lineset1-LINESET! Line 6 X 0.000  5.40 1
Lineset1-LINESET! Line 7 X 0.000  5.26
Lineset1-LINESET! Line 8 X 0.000  5.28
Lineset1-LINESET! Line 9 X 0.000  5.52
Lineset1-LINESET! Line 10 X 0.000 536
Lineset1-LINESET! Line 11 X 0.000  5.32
Lineset1-LINESET! Lineset! - Line 12 ¥ 0.000  0.00
Lineset1-LINESET! Lineset! - Line 13 ¥ 0500 0.50
Lineset1-LINESET! Lineset! - Line 14 ¥ 1000 1.00
Lineset1-LINESET! Lineset! - Line 15 ¥ 1500 1.50
Lineset1-LINESET! Lineset! - Line 16 ¥ 2000 200
Lineset1-LINESET! Lineset! - Line 17 ¥ 2500 250
Lineset1-LINESET! Lineset! - Line 18 ¥ 3000 3.00
Lineset1-LINESET! Lineset! - Line 19 ¥ 3500 3.50
Lineset1-LINESET! Lineset! - Line 20 ¥ 4000 400
Lineset1-LINESET! Lineset1 - Line 21 ¥ 4500 450
Lineset1-LINESET! Lineset! - Line 22 ¥ 5000 5.00
£ >

For Help, press F1

X=3.026 Y=0.000 m GPS: N/A

Exit from GFP_Edit to save the new grid with the both the X and Y lines into Project
Explorer. You will see a grid folder in Project Explorer similar to this one:

& T8d Lineset]-LINESET]

& g
T g

& g
5 g

T8 -9
& g

& 9
& g

Line1

Line 2

Line 3

Line 4

Lines

Line &

Line 7

Line &

Line9

Line 10

Line 11

Linesetl - Line 12
Linezetl - Line 13
Linesetl - Line 14
Linezetl - Line 15
Linesetl - Line 16
Linezetl - Line 17
Linesetl - Line 18
Linezetl - Line 19
Linesetl - Line 20
Linesetl - Line 21
Linesetl - Line 22
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17.4.3 Edit Selected Grid

To edit a grid, select it in Project Explorer and then select Edit Selected Grid by:

1) right-clicking on the grid name in Project Explorer and selecting it from the menu,
or

2) clicking the grid name in Project Explorer and then selecting it from the Tools >
Grid Tools menu.

The GFP_Edit utility program opens:

After making the desired modifications to the grid, close GFP_Edit using the X in the top
right corner or from the file menu. EKKO_Project will show the modified grid.

#
File Edit View Window Help

B m o [0 e & ™| ?

] = |[= =]
Grid Name LineName Orientati..  Xmin  Xmax V¥Ymin  Ymax Length Step o
grid01-Grid #0001 KLine 0 X 0.000 5400 0000 0000 5400  0.020000
grid01-Grid #0001 KLine 1 X 0.000 5220 0500 0500 5220 0.020000
grid01-Grid 20001 ALine 2 X 0.000 5260 1000 1.000 5260  0.020000
grid01-Grid #0001 KLine 3 X 0.000 5280 1.500 1500 5280  0.020000
grid01-Grid #0001 KlLine 4 X 0.000 57200 2000 2000 5120 0.020000
grid01-Grid 20001 ALine 3 X 0.000 5360 2500 2500 5360  0.020000
grid01-Grid #0001 ALine & X 0.000 5400 3.000 3.000 5400  0.020000
grid01-Grid #0001 KLine 7 X 0.000 5260 3.500 3.500  5.260 0.020000
grid01-Grid 20001 ALine & X 0.000 5280 4000 4000 5280  (0.020000
grid01-Grid #0001 ALine 9 X 0.000 5520 4500 4500 5520  0.020000
grid01-Grid #0001 KLine 10 X 0.000 5360 5.000 5000 5360 0.020000
grid01-Grid 20001 Yline 0 Y 0.000 0000 0000 5320 5320  0.020000
grid01-Grid #0001 Vline 1 Y 0500 0500 0000 5180 5180  0.020000 |
grid01-Grid #0001 Yline 2 ¥ 1.000 .00  0.000 5200 5200 0.020000 |
grid01-Grid #0001 Yline 3 Y 1500 1500 0.000 5480 5480  0.020000
grid01-Grid #0001 Vline 4 Y 2.000 2000 0.000 5480 5480  0.020000 |
grid01-Grid #0001 Yline 5 ¥ 2500 2500 0.000 5780 5780 0.020000 |
grid01-Grid #0001 Yline & Y 3.000  3.000 0000 5480 5480  0.020000
grid01-Grid #0001 Vline 7 Y 3.500  3.500 0.000 5260 5260  0.020000
grid01-Grid 20001 Yline & Y 4000 4000 0000 5300 5300  0.020000
grid01-Grid #0001 Yline 9 Y 4500 4500 0000 5280 5280  0.020000
grid01-Grid #0001 Vline 10 Y 5000 5000 0.000 5020 5020 @ 0.020000 v
< > |« >

For Help, press F1 X=0.153 Y=0.056 m GPS: Disabled

17.4.3.1 Selecting Grid Lines

The grid lines to edit must be selected. Grid lines are selected in the following ways:

1) Select a single grid line by clicking on it in the table on the left or the map on the
right.
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grid01-Grid #0001
grid01-Grid 20001
grid01-Grid 20001
grid01-Grid #0001
gndm -Grid 0001

gndN -Grid #0001
grid01-Grid 20001
grid01-Grid #0001
grid01-Grid 20001
grid01-Grid 20001
grid01-Grid #0001
grid01-Grid 20001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid 20001
grid01-Grid #0001
grid01-Grid 20001
grid01-Grid 20001
grid01-Grid #0001
grid01-Grid 20001
grid01-Grid #0001

2) Select multiple grid lines by:

Grid Name Line Name  Orientati..  Xmin

Xmax  Ymin

XLine 0 X 0000 5400  0.000

XLine 1 X 0000 520 0500

XLine 2 X 0000 5260 1.000 "

Xline 3 X 0000 5280 1.500 ;

XLine 4 X 5120 2,000
m

XLine 6 X 5400 3.000

XLine 7 X 0000 5260 3500

KLine 8 X 0000 5280 4000

XLine 8 X 0000 5520 4500

ALine 10 X 0000 5360 5000

VLine 0 v 0000 0000  0.000

YLine 1 Y 0500 0500 0.000

VLine 2 ¥ 1000 1000 0.000

VLine 3 v 1500 1500 0.000

VLine 4 ¥ 2000 2000 0.000

VLine 5 ¥ 2500 2500  0.000

VLine 6 v 2000 3000 0.000

VLine 7 ¥ 3500 3500 0.000

VLine 8 v 4000 4000 0.000

YLine 9 Y 4500 4500  0.000

YLine 10 ¥ 5000 5000 0.000

a. Clicking on the first line name you want to select in the table and then
pressing and holding the Shift key on your keyboard and clicking on the
last line name you want to select in the table. All the lines between the
first and last are selected.

Grid Name

grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
gr\dﬂTVGnd #0001

gr\dernd #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
<

Line Name
KLline 0
KLine 1
Kline2
Aline3

Yline 1
Yline2
Yline3
Ylined
Yline5
Yline &
Yline 7
Ylined
Yline 9
YLine 10

Orientati...

<< <<= << <<=

Xmin  Xmax  Ymin

Mine10 | x| oo |
_mmm

b. Clicking a grid line name in the table (or the line on the map), and then
pressing and holding the Ctrl key on your keyboard as you click on other
lines names. This allows you to, for example, select every second line in

the grid.

Grid Name:
grid01-Grid #0001
gndm Grid #0001

gndOT Grid #0001

gndm -Grid #0001

gndm Grid #0001

gndOT Grid #0001

gndm -Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001

Line Name Orientati.. Xmin  Xmax  Ymin

Midneo | oo | 5 | oo

XLine 1 X 0.000 5220 0.500
X

Xline 3

XLine

Xline7

Xline 9

YLine0
Yline 1
Yline 2
Yline 3
Yline 4
Yline 5
YLline &
Yline7
Yline8
YLline9
YLline 10

s L L Lo

<

—m

= B

5
—m

B < B3

rcn Gnazoon | aenes | oo

e <

<< << < < << <

0.000

o s son Lt o L Lo Lo

5520  4.500
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c. Drawing a box in the map window by dragging and dropping the mouse
cursor. Any grid lines touched by the box are selected and appear in red.

Grid Name Line Name  Orientati..
grid01-Grid #0001 Xline 0 X

grid01-Grid 20001 XLine 1 x !
grid01-Grid 20001 XLine 2 X ! B S
Line 3 X : -
imed | % oo |
[ xtines | x| oo | =
[ Xtines | x  [oo00 [5
XLine &
XLine & X
gridi-Grid 0001 Xline 9 X b
grid01-Grid #0001 Xline 10 X -
grid01-Grid #0001 YLine 0 v
grid01-Grid #0001 YLine 1 v '
YLine 2 v 1000 1000 0.000
¥ [1.500 [1.50 | oooq
¥ [ 2000 [ 2000 | 000
-
YLine 7 v &
grid01-Grid 20001 YLine 8 v
qridD1-Grid #0001 YLined v ke
grid01-Grid #0001 ¥line 10 v s s eeoo| oof {0 b f b f 1 b -

3) Select all Grid Lines using Edit > Select All Lines menu option or pressing the
Ctrl-A.

Grid Name Line Name  Orientati..  Xmin  Xmax  Ymin

¥
2
YLine 7
e [ v ]

¥
¥

Grids can be edited in various ways described in the sections below:

17.4.3.2 Deleting Grid Lines
1) Select the grid lines to delete (see Selecting Grid Lines).

2) Press the Delete key on the keyboard or select Edit > Delete Line(s) menu
option.

Note there is no warning message before the lines are deleted and there is no undo.

17.4.3.3 Reversing Line Direction

The option to reverse the line direction is used when grid lines were collected in a zigzag
but either the user collected them as Line Scans, or they collected them as a Grid Scan
but forgot to set the data collection pattern to Forward/Reverse.
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Line 9

Line 8

Line 7

Line 6

Y

Line 5

Y

baseline

Line 4

Line 3

Line 2

Line 1

(0,0)

X

Ylvly LY LY_

baseline 2

Viewing the grid as a depth slice or a 3D view displays the lines in incorrect spatial
positions, resulting in erroneous and un-interpretable data views.

To remedy this situation:

1) Select the grid lines collected in the reverse line direction (see Selecting Grid

Lines).

2) Select Edit > Edit GFP File or the Edit Selected Lines button
Toolbar and go to the Orientation tab click the Start<->End button:

£y

on the

Grid Name Line Name  Orientati..  Xmin  Xmax  Ymin

grid01-Grid #0001 KLine D X 0.000 5400  0.000

K 000 | 5220 | 0 son i n

grid01-Grid #0001 Hline2 |Editin 5 ! &

---------- S S R B A B e
qrid01-Grid 20001 ¥lined Length Step Size Line Spacing !
L Oeniein - (lReston !
grid01-Grid #0001 Kline @ ;
"""""""""""""""""""""""" o
grid01-Grid #0001 ALine 8 |

¥ g i
qrid01-Grid #0001 Hline 10 Ry 9
grid01-Grid #0001 ¥Line 0 |

f
grid01-Grid #0001 Yline 2 1
Local ¥ World Relationship may need updatingas |1 [ 7T T T T #
grid01-Grid 20001 Ylined changes to Lines have been made

i
grid01-Grid #0001 YLine &
Freview Undo Cancel ak — 1T 'D
grid01-Grid #0001 ‘YLine 8

Y] 4500 | 450 | 0.000

grid01-Grid 20001 ¥Line 10 Y 5000 5000 0.000 . S NN, - N SN, - N - S - =

Do not use Reverse Line Direction when grid lines were collected with a Noggin
system in Grid mode with the Survey Format set to Forward/Reverse; the line
positioning is correct without any editing of the line direction.

17.4.3.4 Moving Grid Lines

1. Select the line to reposition in the grid (see Selecting Grid Lines).

2. Select:

a. Edit > Edit GFP File or
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ETy

b. the Edit Selected Lines button on the Toolbar

c. Right -click on the line
and go to the Position tab.

3. Input the new XY position for the start of the line and press OK.

Grid Name LineMame Orientati..  Xmin  Xmax  Ymin
grid01-Grid #0001 XLine 0 X 0.000 5400 0.000
grid01-Grid #0001 XLine1 X 0.000 5220 0.500
grid01-Grid #0001 XLine 2 X 0.000 5260 1.000
gridD1-Grid #0001 XLine 3 X 0.000 5280 1.500
gridD1-Grid #0001 XLine 4 X 0.000 5120 2.000
grid01-Grid #0001 XLine 3 X 0.000 5360 2500
grid01-Grid #0001 XLine & X 0.000 5400  3.000 ] | H H H H | | H H |
grid01-Grid #0001 KLine 7 X 0.000 5260 3.500 e
‘
grid01-Grid #0001 KLine 9 X 0.
Editing
grid01-Grid #0001 XLine 10 X 0. e
gr\dD1-Gr!d i*DDDT VLineD M . Length Step Size Line Spacing
grid01-Grid #0001 Yline 1 A 0.5¢ Name iicrtation Pasition
gridD1-Grid #0001 VLline 2 Y 1
grid01-Grid #0001 YLline 3 ¥ 1.5
grid01-Grid #0001 YLline 4 ¥ 2
grid01-Grid #0001 YLline 3 Y 2.5(
grid01-Grid #0001 VLine 6 % 3 o0
grid01-Grid 20001 Vline 7 v 3.5 ¥max EZ
grid01-Grid #0001 YLine 8 ¥ 4 Xmin Xmax
grid01-Grid #0001 YLline @ ¥ 4.5 Ymin
grid01-Grid #0001 YLine 10 Y 5.
< Local ¥ -wiorld Relationship may need updating as
changes to Lines have been made.
Preview Undo Cancel oK

It is possible to move multiple grid lines at once. When multiple lines are selected, Xmin
and Ymin define the minimum X and Y values. If a rectangle was drawn from all selected
lines, Xmin and Ymin define the position of the lower left corner. In the example below, 6
lines were moved +1.25m in the X direction and +0.5m in the Y direction.

Grid Name LineMame  Orientati.. Xmin Xmax Ymin
grid01-Grid #0001 HLine 0 X 0000 5400 0.000 IS

grid01-Grid #0001 HLine 1 X 0000 5220 0500 Ny 4
grid01-Grid 20001 XLine 2 X 0000 5260 1000 Sooaoa ] s 4 4

qrid01-Grid #0001 XLine 3 X 0000 5280 1500 e Fe e — i
grid01-Grid #0001 Hline 4 X ] ' | ' ' | ' ' | | |

B

1

1 b

1

1 s
1 1 g
grid01-Grid #0001 ¥lineQ Y 0.000 0000 0000

grid01-Grid #0001 | Editing

qgrid01-Grid #0001
grid01-Grid #0001 Length Step Size Line Spacing
grid01-Grid #0001 Name Orientation Position

grid01-Grid #0001
grid01-Grid #0001
qgrid01-Grid #0001
grid01-Grid #0001 5.500

grid01-Grid #0001 Ymax 6.770

grid01-Grid #0001

Xmin 3.000 Xmax
<

Lacal ¥ Warld Relationship may need updating as
changes o Lines have been made.

Previgw Unda Cancel 0K

Lines can be moved to negative X or Y values but afterward, it may be necessary to

&

redraw the map using the Fit to Window button
Fit to Window menu option.

or by going to the View > Zoom >
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17.4.3.5 Changing Grid Line Length

The most common reason for changing the length of lines in a grid is to make all the
lines in one direction of a rectangular grid or the all the lines in a square grid the same
length. Although grid lines may have been stopped at the same position at the far side
of the grid, especially if the terrain is rough, the odometer wheel can skip and slide,
resulting in lines that differ slightly in length. Another reason is if the odometer
calibration is off.

1) Select the grid line(s) to change the length of (see Selecting Grid Lines).
2) Select
a. Edit > Edit GFP File or

ETy

b. the Edit Selected Lines button on the Toolbar

c. Right -click on the line
and go to the Length tab.

3) If more than one line is selected, the length of the longest line is displayed.
4) Enter the new length for the line(s) and press OK.

In the following example, the length of all the lines in the square grid are edited to be 5m
long:

Grid Mame Line Mame Orientati..  Xmin  Xmax  Ymin
| Xne0 | X [ 0000 |5
>
XLine 2
& 4 4 [ [ 4 F Y & Y
5|
Qrientation Position
Length Step Size Line Spacing
5.000
Presview Unda Cancel aK
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The line length is changed by recalculating the Step Size (the distance between traces).
No traces are added to or deleted from the data file, only the position of each trace
changes.

17.4.3.6 Editing Grid Line Spacing

If the distance between grid lines is incorrect, it can be edited, and the lines repositioned.

1) Select the grid lines to change the Line Spacing between (see Selecting Grid
Lines).

2) Select
a. Edit > Edit GFP File or

ETy

b. the Edit Selected Lines button on the Toolbar

and go to the Line Spacing tab.

3) Enter the new Line Spacing for the line(s) and press OK.

The following 5x5m grid was collected with the incorrect line spacing (1m instead of the
correct 0.5m).

Grid Name Line Name Orientati..  Xmin = Xmax ¥mir

grid01-Grid #0001 ALine0 X 0.000 5400 00| Uotedssdiiinliiibai 1

grid01-Grid #0001 KLine 1 X 0000 5220  1.00C

gridD1-Grid #0001 KLine 2 X 0000 5260  200C| 9D i__ i i i .

grid01-Grid #0001 KLine 3 X 0000 5280  3.00

grid01-Grid #0001 ALine 4 X 0000 5120 400C| e i i i ! -

grid01-Grid #0001 KLine 5 X 0000 5360 5.0

gridD1-Grid #0001 KLine 6 X OO0 540 s0X| L= it N

grid01-Grid £0001 ALine 7 X 0.000 5260  7.00( -

grid01-Grid #0001 KLine 8 X 0000 5280  8.00(

gridD1-Grid #0001 KLine 9 X 0000 5520 9.0

grid01-Grid #0001 KLine 10 X 0000 5360 1000 A
grid01-Grid #0001 Yline0 v 0.000 0000  0.00C : { &
grid01-Grid #0001 Yline 1 v 1000 1000 0.00C ‘ !
gridD1-Grid #0001 Vline2 v 2000 2000 0.00C

grid01-Grid #0001 Vline3 v 3000 3000 0.00C

grid01-Grid £0001 Ylined v 4000 4000 0.0

grid01-Grid #0001 Ylines v 5000 5000 0.00C

grid01-Grid #0001 Vline 6 v 6000 6000  0.00C

grid01-Grid £0001 Yline7 v 7000 7000  0.00C

grid01-Grid #0001 Yline8 v 8000 8000  0.00C

gridD1-Grid #0001 Ylined v 9000 9000  0.00C

grid01-Grid #0001 YLine 10 v 10000 10.000  0.000

Same, after correcting the Line Spacing to 0.5m.
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Kmax

Grid Mame Line Mame  Orientati..  Xmin

grud-Grasoo0 | umed |~ x| 00w | 50 | |
HLine —m 0 PR Y 3

B b A & A _

i e
B

B

B
Name Orientation Position & 1o
Length Step Size Line $pacing = N
— B

o

5 : P

J0.500000 o - B

& o
e £

gndlﬂ Grid 20001

Preview Unda Cancel 0K

17.4.3.7 Editing Grid Line Orientation
A common mistake is to collect with the X and Y lines swapped or in a different
guadrant.

The Orientation tab is used to correct these sorts of mistakes, so the grid lines are
positioned as if they were collected in the first quadrant. This ensures that depth slices
or 3D volumes created from the data are correctly oriented and not mirror image or off at

right angles.

Flip X and Flip Y tools are most commonly used to re-orient lines collected in a different
guadrant than the first quadrant.

Swapping X and Y Lines

1) Select all the grid lines (see Selecting Grid Lines).

£y

2) Select Edit > Edit GFP File or the Edit Selected Lines button on the
Toolbar and go to the Orientation tab.

3) Click the X<->Y button to change the X lines to Y lines and the Y lines to X lines.
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Grid Mame
qgrid01-Grid #0001

Line Mame  Crientati...

_

XLine

| Wine0 | X | 0000 |

Yrmir

Amin  Xmax

L

| .IIII 1111 .IIII III||jJL"

Flipping Y Lines

Step Size
Orientation

Line Spacing
Position

Start <->End

s

Local =y orld Relationship may need updating as
changes to Lines have been made.

Prewview Undo Cancel Ok

1) Select all the Y lines (see Selecting Grid Lines).

2) Select Edit > Edit GFP File or the Edit Selected Lines button

Toolbar and go to the Orientation tab.

ETy

on the
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3) Click the Flip Y button to reverse the order of the Y lines. For example, if Y lines
are numbered 0 to 9 from left to right on the map image, clicking Flip Y changes
the order to 9 to O from left to right.

i (ft) test.gfp [C:\data'fresno'gridi] = El|5]
Grid Name Ling Mame | Orientation | Xmin
FRESNO LINEYO Y 0.000
FRESNO LINEY1 Y 2.000 hoAa A4
FRESNO LINEYZ Y 4.000 |
FRESNO LINEY3 ¥ 6.000
FRESNO LINEY4 Y §.000
FRESNO LINEYS Y 10,000
FRESNO LINEY6 ¥ 12.000
FRESNO LINEY? ¥ 14,000
FRESNO LINEYS ¥ 16,000
FRESNO LINEYS Y 18.000
KN — i
i (ft) test.gfp [C:\data'fresno’gridi] B B =] 7]
Grid Name Line Name Orientation Xrnin
FRESNO LINEYS Y 0.000
FRESNO LINEYS Y 2.000 IRE N
FRESNO LINEY7 Y 4.000
FRESNO LINEY6E Y 6.000
FRESNO LINEYS Y §.000
FRESNO LINEY4 Y 10.000
FRESNO LINEY3 ¥ 12,000
FRESNO LINEY2 Y 14,000
FRESNO LINEY1 Y 16.000
FRESNO LINEYO Y 18.000
K1 — i

Flipping X Lines

1) Select all the X lines (see Selecting Grid Lines).

2) Select Edit > Edit GFP File or the Edit Selected Lines button %’on the
Toolbar and go to the Orientation tab.

3) Click the Flip X button to reverse the order of the X lines. For example, if X lines
are numbered 0 to 9 from bottom to top on the map image, clicking Flip Y
changes the order to 9 to 0 from bottom to top.

17.4.3.8 Changing the Step Size

Changing the Step Size, the distance between traces, is another way of changing the
length of the grid lines.

1) Select the grid line(s) to change the step size of (see Selecting Grid Lines).

2) Select Edit > Edit GFP File or the Edit Selected Lines button @:on the
Toolbar and go to the Step Size tab.

3) Enter the new step size for the line(s) and press OK.

17.4.4 Add Checked Lines to Selected Grid

17.4.4.1 Adding One Line to a Grid
From Project Explorer, check the GPR line to add to a grid.
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o[ lineset (2)

g --g-  linel
- = --g-  line2
~|_|g# --g-  line3
- g3 --g-  lined
-~z --g- line3
- --g- lineb
~|_ @@ --g-  line?
~{_ @@ --g-  lined
-~ &= --g-  lined

In Project Explorer, select the grid to add the checked GPR line to.
Select Add Checked Lines to Selected Grid by:

1) right-clicking on the Grid name in Project Explorer and selecting it from the menu
or

2) Clicking on the Grid name in Project Explorer and then selecting it from the
Tools > Grid Tools menu.

The GFP_Edit utility program opens with a dialog with the following settings:

Grid Mame Line Mame Orientati... Xmin  Xmax  Yr ™

grid01-Grid #0001 ¥Line 0 X 0.000 5400 O »

grid01-Grid #0001 XLine 1 X 0000 5220 O : AR TR L
grid01-Grid #0001 XLine 2 X LS PR —— > _f?____:r____;____&_b
grid01-Grid #0001 XLine 3 X 0.000 5280 I
grid01-Grid £0001 Hline 4 X 0.000 5120 Import Lines as I N
grid01-Grid #0001 ALine 5 X 0000 5360 XaYlines (OXlines (Ylines 1§ S S T
grid01-Grid 20001 KLine 6 X 0000 5400 | [JReverse Line Direction (RLD) I N
grid01-Grid £0001 Kline 7 X 0.000 5260 TR
grid01-Grid #0001 XLine 8 X 0000 5280 | Gndmame: | ordd1-Grid 0001 I8 N N
grid01-Grid #0001 ¥line g X 0000 5520 [
grid01-Grid 0001 KLine 10 X 0.000 5360 | LineSpadng (m) I
grid01-Grid #0001 YLine 0 ¥ 000D 0000 | e e e, 18 N S N N
grid01-Grid #0001 YLline 1 ¥ 0.500  0.500 location is N * Factor, else | | |
grid01-Grid #0001 Yline 2 Y 1000 100p | SPAdngisFactor) T 171
grid01-Grid 20001 Yline 3 ¥ 1.500 1500 i
grid01-Grid 20001 YLine 4 ¥ 2000 2000 | Offsetfrom currentorigin (m) I T
grid01-Grid 20001 YLine 5 ¥ 2500 2500 | x: ¥; E"
coried V1 - Gried F00M ¥line A A 3.000 3.000 | — L___ | | — LI
< Add GPS if found (name must match)

Cancel

Import Lines as: Setto X Lines or Y Lines depending on the line direction of the line
being added to the grid.

Reverse Line Direction: Leave unchecked unless you want all the lines to be reversed.

Grid Name: Defined as “selected Grid Name - Lineset Name of checked lines” in Project
Explorer. The name is not editable in this dialog.

Offset from Current Origin: Set the X and Y values to the starting position of the line to
add to the grid.
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For example, if the line being added to the grid is a Y line that continues at the same line
spacing as the grid (0.5m in this case), the last Y line is at X = 5.0, so the desired X
position of the new line is X = 5.5.

Import Line Parameters >

Import Lines as
X &Y Lines O ¥ Lines @ ¥ Lines
[JRreverse Line Direction (RLD)

Grid name: | grid01-Grid #0001

Line Spadng (m)

Conversion Factor:

(If line name has number M,
location is M * Factor, else
spacing is Factor)

Offset from current origin (m)

% El v: [0.000

Add GPS if found (name must match)

Cancel

Once the fields are filled in, press OK. This opens a map view showing the position of
the new line added to the grid in red:

Grid Mame Line Mame Orientati..  Xmin  Xmax 7
grid(1-Grid 20001 XLline 5 X 0.000  4.940
grid(1-Grid 20001 XLline & X 0.000  4.960
grid(1-Grid #0001 XLine 7 X 0.000  4.240
grid01-Grid 20001 Xline 8 X 0.000  4.280 &
grid01-Grid 20001 XLline @ X 0.000  4.980
grid01-Grid 20001 KLine 10 X 0.000  5.020
grid01-Grid 20001 Yline 0 Y 0.000  0.000
grid(1-Grid 20001 Yline 1 Y 0.500  0.500
grid(1-Grid 20001 Yline 2 Y 1.000  1.000
grid01-Grid 20001 Yline 3 Y 1.500  1.500
grid(1-Grid 20001 Yline 4 Y 2.000  2.000
grid01-Grid 20001 Yline 5 Y 2.500  2.500
grid(1-Grid 20001 Yline & Y 3.000  3.000
grid01-Grid 20001 YLline 7 ¥ 3.500  3.500
grid01-Grid 20001 YLline 8 ¥ 4,000  4.000
grid01-Grid 20001 ¥line 3 ¥ 4.500  4.500
grid01-Grid 20001 YLine 10 ¥ 5.000  5.000
grid01 Grid #0001 | lineset fine5 [ v [ 5500 | 5.500

W

Note that previous Grid name/lineset name is added to the beginning of the line name.

After making the desired modifications to the grid, close GFP_Edit using the X in the top
right corner or from the file menu. EKKO_Project will show the modified grid with the
new Y line.
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17.4.4.2 Adding Multiple Lines to a Grid
From Project Explorer, check all the GPR lines to add to a grid.
311 lineset (2)

- = --g-  linel
| _gm --g-  line2
-_Jgm] --g- line3
-z --g- lined
= --g-  line5
- vIEE --g-  linef
- vIEm --g-  lineT
-z --g- lined
- --g- lined

In Project Explorer, select the grid to add the checked GPR lines to.
Select Add Checked Lines to Selected Grid, either by:

1) right- clicking on the Grid hame in Project Explorer and selecting it from the menu
or

2) clicking on the Grid name in Project Explorer and selecting it from the Tools >
Grid Tools menu.

The GFP_Edit utility program opens with a dialog with the following settings:

—
Grid Mame Line Mame Import Line Parameters x
grid01-Grid #0001 (2) XLine 0 . I
grid01-Grid #0001 (2) ALine 1 faanlest _ 5 s T A
grid01-Grid #0001 (2) Xline 2 ¥avlnes  (OXLlnes (Y Lines . i i & oA
grid01-Grid 20001 (2) ¥line 3 [Ireverse Line Direction {RLD) —E ———————— E ———————— E ———————— E - 4?{&
grid01-Grid #0001 (2) ALine4 Grid name: | grid01-Grid #0001 (2) | : : : Bl
grid01-Grid 20001 (2) XLine 5 : : : : |
grid01-Grid #0001 (2) KLine 6 Line Spading () T T T T TR
grid01-Grid #0001 (2) XLine 7 Corversion Factar: | ' ' I
: 0.00000000 | | | | !

grid01-Grid #0001 (2) KLine & (If line name has number N, i i | i E::E
grid01-Grid #0001 (2) KLine 9 f;:gﬁ; h Eactif)‘m“ else i ! 1 1 E
grid01-Grid 20007 (2) Line 10 : : ! : B
grid01-Grid 0001 (2) VLine Offset from current origin {m}) -E -------- E -------- E -------- E B e -EE>
grid01-Grid #0001 (2) ¥Line 1 _ | | | | |

x: |0.000 ¥: [0.000 - ' ' ' L
grid01-Grid #0007 () Y¥Line 2 i i i i ¥
grid01-Grid #0001 (2) VLine 3 [+] Add GPS if found {name must match) '~ ' """" '\- """" "' 3
grid01-Grid #0001 (2) Y¥Line 4 | | | | |
grid01-Grid #0001 (2) Vline 5 Cancel . . [ . 1
ariel1-Gried 200071 (21 Vline f . wamm o wamn | — I S L - S I
< > 1 L4

Import Lines as: Set to X Lines or Y Lines depending on the line direction of the lines
being added to the grid (see Grid Conventions).

Reverse Line Direction: Leave unchecked unless you want all the lines to be reversed.
Line Spacing: Enter the distance between the new grid lines.
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Offset from Current Origin: To set this value properly, it is important to understand that
GFP_Edit uses the number at the end of the line name and the Line Spacing value to
calculate the position of each line in the grid.

For example, if lines are spaced 0.5 meters apart and the first line to add to the grid has
a name that ends with “5”, for example Line5, as above, the calculated position is:

Y Position = Line number * Line Spacing = 5 x 0.5 = 2.5 meters
This calculated distance is in addition to the X or Y offset set in this field.

In the example above, the last Y line is at X=5.0m. If the lines being added to the grid
are Y lines that continue at the same line spacing as the grid (0.5m in this case), the
desired X position of each line is:

Line5 at 5.5m
Line6 at 6.0m
Line7 at 6.5m
Line8 at 7.0m
Line9 at 7.5m
Line5 at 8.0m
The achieve this, the X value for the Offset from Current Origin must be set to:

X = ((Desired X Position of first numbered line / Line Spacing) — First numbered Line
Number) X Line Spacing

In this example:

X=((5.5/0.5)-5)X0.5

X=(11-5)X0.5

X =3.0m

Import Line Parameters pod

Import Lines as
¥ &Y Lines O ¥ Lines @ ¥ Lines
[Jreverse Line Direction (RLD)

Grid name: | grid0 1-Grid #0001 |

Line Spacing {m)

Conversion Factor:
(1f line name has number M,

location is N * Factor, else

spading is Factor)

Offset from current origin (m)

Add GPS if found {name must match)

Cancel
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Once the fields are filled in, press OK.

all the lines in the grid:

Grid Name Line Name Orientati.,  Xmin  Xmax
grid01-Grid #0001 #Line 0 K 0.000 5400
grid01-Grid #0001 #Line 1 e 0.000 5220
grid01-Grid #0001 KLine 2 X 0.000 5260
grid01-Grid #0001 KLine 3 X 0.000 5280
grid01-Grid #0001 KLine 4 X 0.000 5720
grid01-Grid #0001 XLine 5 X 0.000 5360
grid01-Grid 20001 XLine & X 0.000  5.400
grid01-Grid #0001 Kline7 X 0.000 5260
grid01-Grid #0001 Klineg X 0.000 5280
grid01-Grid 20001 XLine 9 X 0000 5520
grid01-Grid #0001 KLine 10 X 0.000 5360
grid01-Grid #0001 YLine D Y 0.000  0.000
grid01-Grid #0001 YLine 1 Y 0.500  0.500
grid01-Grid #0001 Yline 2 Y 1.000  1.000
grid01-Grid #0001 YLine 3 Y 1300 1300
grid01-Grid #0001 YLine 4 Y 2000 2.000
grid01-Grid #0001 YLine 5 Y 2500 2,500
grid01-Grid #0001 Yline & Y 3.000  3.000
grid01-Grid #0001 Yline 7 Y 3.500  3.500
grid01-Grid 20001 Yline 8 ¥ 4000  4.000
grid01-Grid #0001 ¥line 9 Y 4500 4500
gnd(ﬂ -Grid 20001 Y¥Line 10 v 5.000
_--
016t 20001 | neset @) > | Y|

grid01-Grid £0001 | lineset @) -fine7 | Y|

[grid01-Gid 20001 | linesct @) -finc | v | 7000 | 7.
grid01-Grid 20001 | lineset (2)-lincd | v | 7.500 | 750 |

This opens a map view showing the position of

After making the desired modifications to the grid, close GFP_Edit using the X in the top
right corner or from the file menu. EKKO_Project will show the modified grid with the Y

lines.

17.4.4.3 Adding a Grid to a Grid

From Project Explorer, check the GPR grid to add to a grid.

Dlﬂm

.

g
g
g
g
—g-
g
g
g
g
—g-
g
g
g
g
g
g
g
g
g
g
—g-
g

XLine D
XLine1
XLine 2
XLine 3
XLine d
XLine 5
XLine &
XLine 7
XLine &
XLine @
XLine 10
Y¥Line D
¥Line1
¥Lline 2
¥Line 3
YLline d
¥Lline 5
Y¥Lline &
YLine 7
¥Lline &
Y¥Lline 9@
Y¥Line 10
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In Project Explorer, select the grid to add the checked GPR lines to.
Select Add Checked Lines to Selected Grid, either by:

1) right- clicking on the Grid hame in Project Explorer and selecting it from the menu
or

2) clicking on the Grid name in Project Explorer and selecting it from the Tools >
Grid Tools menu.

The GFP_Edit utility program opens with a dialog with the following settings:

Grid Mame Line Name Orientati..  Xmin  Xmax ¥r ™
grid01-Grid #0001 KLine 0 X 0.000 5400 O A
grid01-Grid #0001 KLine 1 X 0.000 5220 0. AR
h
grid01-Grid #0001 KLine 2 X 0.000 5260 -
. o ) Import Line Parameters
grid01-Grid #0001 KLine3 X 0.000 5280
grid01-Grid #0001 Kline 4 X 0.000 5120 Import Lines as
grid01-Grid #0001 HLine 5 X 0.000  5.360 W&Ylnes  (O¥Llines (Y Lines
grid01-Grid #0001 KLine 6 X 0.000 5400 | [JReverse Line Direction (RLD)
grid01-Grid #0001 KLine 7 X 0.000 5260
grid01-Grid #0001 XLine 8 X 0000 5280 | Grdname: | gnid01-Grid #0001
grid01-Grid #0001 KLine9 X 0.000 5520 _ _
grid01-Grid 20001 XLine 10 X 0000 53g0 | LineSpadng (m)
grid01-Grid 20001 YLine 0 ¥ 0000 000p | GonversionFactor:
{If line name has number M,

grid01-Grid #0001 YLine 1 Y 0.500  0.500 location is M * Factor, else
grid01-Grid #0001 YLine 2 ¥ 1000 1000 | SPacngisFactor)
grid01-Grid #0001 ¥Line 3 ¥ 1.500  1.500 S S H
grid01-Grid #0001 Yline 4 ¥ 2000 2000 | Offsetfrom current origin (m) P
grid01-Grid 20001 Yline 5 Y 2500 2500 | % ¥; N
arid1-Grid 20001 Vline f v 000 3000 8 S T A
< Add GPS if found (name must match)

Cancel

Import Lines as: Leave it at the default X Lines & Y Lines setting.
Reverse Line Direction: Leave unchecked unless you want all the lines to be reversed.
Line Spacing: Enter the distance between the grid in the checked grid.

Offset from Current Origin: Set the X and Y values to the X=0, Y=0 corner of the
checked grid to add to the selected grid.

For example, to add the checked grid to X=5, Y=5, set these values in the Offset from
current origin fields:

Import Line Parameters *

Import Lines as
@®x&avlines (O¥Llines (Y Lines
[reverse Line Direction (RLD)

Grid name: | arid01-Grid %0001 |

Line Spacing {m)

Conversion Factor: 0.50000000
{If line name has number N,

location is M * Factor, else
spacing is Factor)

Offset from current origin {m)

Add GPS if found (name must match)

Cancel

Once the fields are filled in, press OK. This opens a map view showing the position of
all the lines in the grid:
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Grid Name

grid01-Grid 20001
grid01-Grid #0001
grid01-Grid 20001
grid01-Grid #0001
grid01-Grid 20001
grid01-Grid #0001
grid01-Grid 20001
grid01-Grid #0001
grid01-Grid 20001
grid01-Grid #0001
grid01-Grid 20001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid 20001
grid01-Grid #0001
grid01-Grid 20001
grid01-Grid #0001
grid01-Grid 20001
grid01-Grid #0001
grid01-Grid 20001
grid01-Grid #0001
grid01-Grid 20001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid #0001
grid01-Grid 20001
grid01-Grid #0001
grid01-Grid 20001

Line Mame
ALine 0
Kline 1
Aline 2
Kline 3
Alined
Kline 5
ALine
Kline 7
Aline 8
Kline §
Xline 10

grid02 - XLine 0
grid02 - XLine 1
grid02 - XLine 2
grid02 - XLine 3
grid02 - XLine 4
grid02 - XLine 5
grid02 - XLine &
grid02 - XLine 7
grid02 - XLine 8
grid02 - XLine §
grid02 - XLine 10
¥Line 0
Wline1
Line 2
Y¥line 3
¥Line 4
Y¥line3
Yline 6
Y¥line 7
Yline 8
Y¥line g
YLline 10
grid02 - YLine 0
grid02 - YLine 1
grid02 - VLine 2
grid02 - YLine 3
grid02 - VLine 4
grid02 - YLine 5
grid02 - YLine 6
grid02 - YLine 7
grid02 - VLine 8
grid02 - YLine §
grid02 - ¥Line 10

Orientati...

>

B e T T S R R T i R T R T -

Krnin
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
5.000
0.000
0.500
1.000
1.500
2.000
2,500
3.000
3.500
4,000
4,500
5.000
5.000
5.500
6.000
6.500
7.000
7.500
8.000
8.500
9.000
9.500
10.000

Kmax
5.180
5.040
5.040
5.140
5.200
4.840
4.960
4.840
4.880
4.380
5.020
10.400
10.220
10.260
10.280
10,120
10.360
10.400
10.260
10.280
10.520
10.360
0.000
0.500
1.000
1.500
2.000
2,500
3.000
3.500
4.000
4,500
5.000
5.000
5.500
6.000
6.500
7.000
7.500
8.000
8.500
9.000
9.500
10.000

4=
g

aes

X

v

¥

kij

v

¥

S -

N

Exit from GFP_Edit by clicking the X in the top right corner or from the File menu to save

the new grid that combines both grids.
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17.5 Report

EKKO_Project can generate several reports from data at fiducial markers and
interpretations added to the project data. Reports are output in several formats including
Adobe Acrobat (.pdf), Google Earth (.kmz), Comma Separated Values (.csv), and
AutoCAD (.dxf) files.

1. Click Tools > Report.

{ Al LineView...
SliceView - Grid...

SliceView - Lines...

%] GPR Summary Report (PDF)...

) | & Google Earth (KMZ)...

=| Project Report (CSV)..

= caD DxF..

JH( Bridge Deck Condition Report (PDF)..
“ Pavement Structure Report (PDF)...

w

Report

Project Position Relationship
Grid Position Relationship b

v

Line Positioning

' Process...

Undo Process
Merge Lines

GPS b
Add Background Image to MapView...
Edit Grid »

N

In the drop-down list, select a report format:

GPR Summary Report (PDF)
Google Earth (KMZ)

Project Report (CSV)

CAD (DXF)

Bridge Deck Condition Report (PDF)
Pavement Structure Report (PDF)
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17.5.1 GPR Summary Report (PDF)

The GPR Summary Report allows users to take data images saved of EKKO_Project
windows, their own photographs and images and include them in a PDF report.

Images saved from EKKO_Project windows include the Line Preview and MapView
windows (see Save View) as well as images of windows from the optional LineView and
SliceView modules.

As well, for some newer GPR systems, such as the LMX200 Enhanced, screen captures
saved in the field (by pressing the camera button) are also saved in the project file and
are available for inclusion in the GPR Summary Report.

To see a list of window images currently saved and available for the GPR Summary
Report, select the project item in Project Explorer and then open the Attachments Tab.

Photographs and other images attached to the project file, grid folder, lineset folder or
individual GPR line in the project are available to include in the report. For details on
attaching a file, see Attachments Tab.

1. To generate a GPR Summary Report (pdf) click Tools > Report > GPR Summary
Report.

2. A dialog opens, displaying all the data images available to include in the report.
Click on the images to include or click on the Select All checkbox in the bottom left
corner to quickly include all the images.

_imix]
CSelect All Select images to include in the report
] GRIDD1without
partialline-
JlinesShifted-
Gil [] GoogleEarthim
[ MapView [0 [ MapView [1 #0001_YLine [lineset_line2.pn [CIMapView

e e B :geomeJectz.J
o ;

Umva_1302.0r6 png

T

Selected images (drag and drop to change order)

Generate Report I Cancel

3. Once the desired images are selected, they appear in the bottom of the dialog.
Change the order of the images by dragging and dropping them in the desired order
for the report.
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_izix]
[JSelect All Select images to include in the report
-
GRIDD1without
partialline-
3linesShifted-
a0 [ GoogleEarthim
[ MapView [0 [l Wapview [1 #0001_YLine [ lineset_line2 pn [ Mapview ageofProject?
m].png mipng 8.png M imG_1302.0PG 9. [0.png ng i

o
i

le |

Selected images (drag and drop to change order)
=
GRIDO1withoutpar ]
tialline-
3linesShifted-Grid
MapView [1 #0001_YLine
. GoogleEarthimag
IMG_1302.JPG _m]:png 8.pny Ilr}ese_t_'\\nez png Ma_pV\ew‘[D png eol'Pm]eth.jpg "
-] [

Generate Report I Cancel |

4. Select Generate Report button. A preview of the report appears.

—

, |
:

»

Click here to add logo

GPR Summary Report

m

| Report Date |
| Author | N
Project Name: |Main Street GPR Survey GBSSrFale
Survey Date: [2018-03-27
Report Date: |2018-03-30 e
Client: | Enter text here | Freamess |
Site Description: | Enfer text here Back |
Clear
Logo
Additional| Enter text here
Comments: Exit |

Configuration:
v Title Page

MapView.png | + Signature

2203 [¢ S ] 1

R Image
30.03
2603 N Per Page:
25.0_5 ®1 02
2403
22.0
20.0 L
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5. The Report preview is editable, with several fields automatically filled-in. Users can
modify or add to the text fields. The Site Description and Additional Comments
fields allow pages of text to be added. The title of each image can be edited from the
default name and caption text added. The caption text can multiple pages long.

6. To add a Title Page to the report, select the Title Page checkbox.

7. The report defaults to displaying one image per page. If you'd like to display 2
images per page, select 2 under Image Per Page.

8. To add space for a Signature at the end of the report, check the Signature
checkbox. To add more than one signature, press the + button next to the Signature
checkbox.

9. If you want to make changes to the images in the report, select the Back button to
move back to the previous screen. Text entered in text boxes before pressing Back
is saved.

10. To save the current report and come back later to modify and finish it, press the
Save Progress button.

11. Scroll down to the end of the document to add text to the Conclusions section that
appears on a separate page at the end. If the Conclusion field is left blank, the PDF
document will not include a conclusion page.

12. The user can add their own logo to the top left-hand corner of the report by clicking
on the “Click here to add logo” link and selecting an image file.

5 x|
‘9\ )* ] ~ Source v Figures v SummaryReport > & | Search SummaryReport ﬂ
Organize v  New folder & v [l .@
EKKO_Projeca |

Documents library

Py
EKKO_Projec SummaryReport

EKKO_Projet
EKKO_Projec
EKKO_Projet
EKKO_Projec
EKKO_Projet
EKKO_Projet
EKKO_PTOJE!—J
EKKO_Projet
Source

Arrange by: Folder ¥

1

YourCompany

Figures
Overv
Summ;
titlePa i

PDF e

Text —

ekko_tom T e
FKKO View [ |

File name: IOwnLogo ll |Iogo images (*.png; *,jpg; *.gif: :J

Open ‘ vl Cancel I

4

The logo image is automatically remembered for that installation of EKKO_Project,
so the logo file only must be selected once.
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To clear the current logo image, select the Clear Logo button.

13. When the editing of the report is complete, save the report as a PDF document by
clicking the Generate PDF button. Providing the computer has PDF reader software
installed (it may be necessary to install Adobe Acrobat Reader from
www.adobe.com), the PDF file opens.
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17.5.2 Google Earth (KM2)

Projects containing GPR lines and grids collected using GPS can be written to a Google
Earth (.kmz) report file and displayed in Google Earth. The following items can be written
to the kmz file and displayed in Google Earth:

e GPS path of GPR lines,

e grids lines,

e depth slices (both Line Slices and Grid Slices),

o flags/fiducial markers added during data collection
o field interpretations added during data collection,

¢ Interpretations added in post-processing using the optional Interpretations

Module in LineView).

The elements written to the kmz file are determined by the items checked in Layer View.

The items included in the Google Earth kmz file can enabled or disabled using the
check-boxes in the Google Earth Places window.

1. To generate a Google Earth (.kmz) report file for GPR lines in the project (.gpz) file
with GPS, click Tools > Report > Google Earth.
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2. A dialog opens to define the color and thickness of the GPS path when plotted on
Google Earth:

La Y
Edit KMZ Style for GPS path 5

Path Width: —1 -

s 4

Use the dropdowns to select a new color or width.

3. Inthe Save As folder, navigate to the folder you want to save the file to.
4. Click Save.

Google Earth opens to display a satellite image of the data collection site.

r E— N
S e R . o
File Edit View Tools Add Help
T [az
¥ Search | E ®
5

| Search | ||==
ex: 94043
Get Directions History

¥ Places |

 © ED Depth Slices -
4 W& grid01-Grid 0001.km:
Generated by Sensors
& Software 'SliceView
> 1B Collected Lines
I © B Depth Slices
4 [V Temporary Places
4 [VI& New Projectkmz
V& sensors & Softw...
v [VIED UNESET/Deep
¢ [VIED UNESET/Shallow
> VB UNESET/gps a

v Layers | Earth Gallery » |
4 @2 primary Database

v ¥ Borders and Labels
G Places

> £ = photos
[¥l== Roads

v [C1 & 30 Buildings

v W@ Ocean

v O] %% Weather

> Ok Gallery

> 1@ Global Awareness

v 13 More

Figure 12: Google Earth image of the data collection site with the GPR line survey path in red and utility
point interpretations as pink and light blue dots.

17.5.3 Project Report (CSV)

Flags/Fiducial markers and Field Interpretations are added to the data during data
collection and Interpretations are added during post-processing using the optional
Interpretation module in LineView.
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Exporting the flags/fiducial markers and interpretations to spreadsheet-type files (.csv)
allows you to transfer the information to third-party software applications such as Excel
and Geographical Information Systems (GIS).

Before adding interpretations, decide whether to plot data with a depth axis or an
elevation axis.

To include observation values in the report by elevation rather than depth, add the
Interpretations after one of the following:

¢ the GPR line has topographic data added that will not be changed
o the GPR line is plotted with an elevation axis using a velocity value that will not be
changed

Note: Changing either of these conditions after adding interpretations shifts the
vertical positions of the interpretations and is not recommended.

Changing the depth or elevation axis velocity in LineView changes the depth and
elevation values.

1. To generate a Project Report, click Tools > Report > Project Report.

E
Project
Alternatively, from the Standard Toolbar, click Report

EE Select target folder for the report
v » Libraries » Documents » MyDocuments » New Lineset » Dan's Export » GRID1-Grid #0001 » v
A= — ==
Organize v New folder
-{ Favorites
& Downloads
=] Recent Places ] I
B Desktop E N . Y .
= <
& Google Drive temp XLine0 XLine1 XLine 2 XLine3 Xlined
9 Libraries =
| Documents
J’ Music
= Pictures .
B videos KLline 5 KLine6 XLine7 XLine8 XLine9 XLine10
1™ Computer B!
& os(@) i
= Removable Disk (E:) : : ! : t
2z BlackBerry User Tools (F:) g s
XLine1l XLine12 XLline13 XLine14 XLine15 XLine 16
Folder:
Select Folder ] [ Cancel ]

Figure 13: Select target folder for export

2. Inthe Select target folder for the report dialog box, navigate to and then click the
folder to save the report files to

3. Click Select Folder.

4. Inthe Report dialog box, enter the Polyline Output Interval (the horizontal distance
between points on any polylines in the project). Be realistic for the Polyline Output
Interval. For example, if you GPR line is 10,000 meters long, setting the Polyline
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Output Interval to 0.01 meters will result in 1,000,000 sample points to analyze,
probably exceeding the limits of most software programs.

%)

Please specify the desired interval between outputted points
along any palylines in repart, Setting the interval to 0 will output
the raw points used to create the polyline.

Palyline Output Interval (m): 0

[ Ok ][ Cancel ]

The Project Report Options dialog box opens whether polyline interpretations were
added or not, if you do not have any polyline interpretations click OK to ignore the
dialog.

5. Click OK.

A dialog box opens to display the folder that the .csv lines were saved to.

w-\ |. » DanBoylan » MyDocuments » NewLineset » Dan'sExport » GRIDL-Grid #0001 » Vlineld » - [4g |[ Search viine 1

File Edit View Tools Help

Organize ¥ Includeinlibrary ¥ Sharewith v Bum  Newfolder =~ O @
45 Favorites * Mame ° Date modified Type Size
4 Downloads |, DanGFP-GRID1-Grid #0001 09/08/201211:02 ...  File folder
il Recent Places ) all_by_interps.csv 09/08/201311:03 ...  Microsoft Excel C... 9KB
Bl Desktop @ all_by_lines.csv 09/08/201311:02 ...  Mlicrosoft Excel C... 10KB
=1 Google Drive @ Fiducial.cew 09/08/201311:03 ...  Microsoft Excel C... 9KB
w9 Libraries
|4 Dacuments
| My Documents
|| BlackBerry
.. Conquest

|| Documentation
.. EKKO_Project

|| FINDAR

\. Forensic

| LMX100

1 Music

| My Stuff

. New Lineset

|| Outlock Files

| Paint.NET User Files
|| PEMD

LSS PO

J 4 items

The types of .csv files generated are:

.csv files for each interpretation

.csv files for each GPR line

A .csv file containing all interpretations sorted by interpretations
A .csv file containing all interpretations sorted by GPR line

A .csv file for all fiducial markers
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Name Description  Count
Annotationl. 1

Box1 1

Airwave 1

Pipel 2

shallow Metal 1

Horizon1 2

Fiducial 5

Tool Interpretation GPR Line Pasition(m) X(m)  Y(m) Depth(m) Time(ns) Elevation(m) Amplitude(mV) Velocity(m/ns) GPS-Easting (17T) GPS-Northing (17T) Latitude  Longtitude GPS-Elevation Comment
Annotation Annotation1  PROJECTO\LINEOD 26057 26057 0 1679 3877 111137 -0.017 0.085 609817.58 4831949.53  43.6324321 -79.6286439 112.82 Air wave from overhead power line
Box Boxl PROJECTO\LINEOD 12113 12113 0 023 5.19 112.877 16.242 0.085 609807.68 4831929.71 43.6323453 -79.6387686 131

Box Boxl PROJECTO\LINEOD 18354 18354 0 0706 1604 112234 0.092 0.085 60981211 453194411 43.6323841 -79.6387128 FEE]

Point Airwave PROJECTO\LINEOD 25607 25.607 0 1665 3846 111219 -0.005 0.085 609817.27 4831949.21 43.6324293 -79.6286479 112.88

Point pipel PROJECTO\LINEOD 27.407 27.407 0 0649 1471 111951 -2.905 0.085 609818.54 483195048 43.6324406 -79.6386318 112.6

Point Pipel PROJECTO\LINEOD 39.214 39214 0 0663 1518 112031 484 0.085 609826.93 483195879 43.6325141 -79.6385262 112.9

Point shallow Metal PROJECTO\LINEOD 82451 82451 0 0239 551 113.061 4.595 0.085 609857.64 4831989.22 43.6327835 -79.6381394 133

Polyline  Horizon1 PROJECTO\LINEOD 23808 23.808 0 0522 18 112478 3.638 0.085 609815.99 4831947.95 43.6324181 -79.638664 113

Polyline  Horizon 1 PROJECTO\LINEOD 24427 24427 0 0501 1133 112.499 672 0.085 609816.43 4831948.38  43.632422 -79.6286585 113

Polyline  Horizon1 PROJECTO\LINEOD 24933 24933 0 047 1062 112514 6.632 0.085 609816.79 483194874 43.6324251 -79.638654 112.98

Polyline  Horizon1 PROJECTO\LINEOD 26001 26001 0 053 1211 112287 2828 0.085 609817.54 4831949.49 43.6324318 -79.6386444 112.82

Polyline  Horizonl PROJECTO\LINEOD 26451 26451 0 0495 1117 112305 1306 0.085 603817.86 4531949.81  43.6324346 -79.6386404 1128

Fiducial  Fiducial PROJECTO\LINEOD 154 154 0 0 N/A N/A N/A 0.085 609810.01 4831942.03 43.6323657 -79.6287392 13 FL
Fiducial  Fiducial PROJECTO\LINECO 214 214 0 0 N/A N/A N/A 0.085 609814.28 4831946.25  43.6324031 -73.6386856 113 F2
Fiducial Fiducial PROJECTO\LINEOD 274 274 4 0 N/A N/A N/A 0.085 609818.54 4831950.47 43.6324405 -79.6386319 1126 F3
Fiducial  Fiducial PROJECTO\LINEOD 39.25 3925 0 0 N/A N/A N/A 0.085 609826.95 4831958.81 43.6325143 -79.6285259 112.9 F4
Fiducial ~ Fiducial PROJECTO\LINEOO 824 824 0 0 N/A N/A N/A 0.085 609857.61 4831989.19  43.6327832 -79.6381398 113.3 F5

Figure 14: Example of Project Report

17.5.4  CAD (DXF)

Projects can be written to a CAD report (dxf) file. The path of the GPR grid lines, the
GPS path for GPR lines collected with GPS, fiducial markers added during data
collection, and post-processing point interpretations (using the Interpretation Module) are
saved as layers in the DXF file.

Exporting this information to a .dxf file allows you to transfer the information to third-party
CAD programs. The Voxler software, if available, reads .dxf files. If necessary, free
CAD (.dxf) file viewers can be found on-line.

1. To generate a CAD (dxf) report file, click Tools > Report > CAD (DXF).
2. Use the dropdown box in the dialog box to select the coordinate system to save with
the DXF file:

.

DF Report Qptions @

Coordinate Syskem: -

[ (] 4 ]| Cancel |

The options are Project (Local X, Y), or, if a local-global coordinate relationship has
been established (usually by GPS data), UTM and Latitude-Longitude options are
also available.

UTM is usually selected to open the GPR report in AutoCAD programs while
Latitude-Longitude is the choice for GIS programs. When UTM or Latitude-
Longitude is selected, a projection file (.prj) is generated that lists the projection
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details. It is important to keep this file with the .dxf file when importing the data into
third-party programs such as ArcGIS.

The projection file always uses the WGS84 reference ellipsoid for UTM and
latitude/longitude outputs.

3. Inthe Save As folder, navigate to the folder you want to save the file to.

4. Click Save.
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17.5.5

Bridge Deck Condition Report (PDF)

If the optional Bridge Deck Condition Report module is enabled, projects containing GPR
lines collected using GPS or grids where point interpretations have been added to rebar
responses are processed to generate a Bridge Deck Condition Report.

See the Bridge Deck Condition Report module User’s Guide for more details.

Sensors& -
- g Exit
1_. Software Bridge Deck Condition Report .
AL Save
Export
. Image
Bridge Deck Name:
Exportto
|Ma|n Street Bridge \ GED:r?rl'e
2 2 s Color Palette:
Bridge Deck Description [letieversed vI|
| Rangs’ ==
# of Lanes: |6 | *Automatic
Surface Material: [Asphalt | s /Manual
Surface Condition: |Fair | 000 T
Expansion Joints: [Yes, 2 ] g
Divided Center Median: |Yes | Jnax [ mv
Additional Information: Dry and Sunny, 20 C ]
oK
Location Description
Ilvwn of Smithville ‘
GPR Survey:
GPS System: [TopCon SGR-1
GPR System: [NOGGIN =
System Configuration: m
GPS Location(Center of bridge deck):
Easting: 601907
Northing: 4831788
Zone: 17T
Processing Summary:
Processing Type: Absolute Amplitude
GPR Signal Processing Velocity: Local (0033 - 0.100 m/ns)
Analysis Date: Friday, Apnl 10, 2015
Number of measurements: 5430
Interpolation Type: Auto (1.021 m)
Bridge Deck Amplitude Image:
Response Amplitude (mV)
1704
160 4 / 50
." s
s s £ )"‘ 30
g o o
> ' 55
120 I)’ ‘/'
o 2 ” '."_ 2.0
£
1004 . e | 0.0
90 T T T T T T T T 1
%0 100 1e 120 10 180 150 160 170 180
X Position (m)
Statistical Summary:
GPR Amplitude (mV) Reinforcement Depth (m) Reinforcement Spacing (m)
Minimum 0.049 0.120 0.147
Maximum 7923 0.206 2.010
Average 2634 0.164 0.255
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17.5.6

Pavement Structure Report (PDF)

If the optional Pavement Structure Report module is enabled, Projects containing GPR
lines where polyline interpretations have been added are processed to generate a

Pavement Structure Report.

See the Pavement Structure Report module User’s Guide for more details.

Sensors&

+ T
L Software GPR Pavement Structure Report
Print
Road Name:
\Pavement Example Data
Road Description
Number of Lanes: 2
Surface Material: [Asphalt
Surface Condition: |Fair
Additional Information:
GPR Survey
GPR System: [NOGGIN v
System Configuration: |SmartChariot v
GPS System:
Pavement Structure Summary:
Thickness (mm)
Layer Signal Velocity (m/ns) Minimum Maxi Average
Asphalt 0.105 133 250 195
Granular 0.105 169 309 236
Line Name: Ordinary Rd - Eastbound Lane 1
Thickness (mm)
Layer Minimum il Average
Asphalt 133 240 188
Granular 170 289 233
Ordinary Rd - Eastbound Lane 1 - Profile 1 of 1
Position (m)
0 00 200 00 %Qsonan @ Granular g,
£
E
£
8
501
Line Name: Ordinary Rd - Eastbound Lane 2
Thi (mm)
Layer Minimum { Average
Asphalt 170 250 202
Granular 169 309 240

Ordinary Rd - Eastbound Lane 2 - Profile 1 of 1

w
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17.6 Project Position Relationship

The Project Position Relationship defines the relationship between the project
coordinates and a global coordinate system.

The Project Position Relationship menu has several options:

EA . .
£a] LineView...
SliceView - Grid...

SliceView - Lines...

Report »

Praject Position Relationship » Wizard...

Grid Position Relationship » Auto (GPS Based)

Line Positioning » Undefine
[ Reset to North

Undo Process

Merge Lines

GPS »

Add Background Image to MapView...
Edit Grid 3

This menu is also available in the Project Explorer Right Click menu.

The Wizard takes the user step by step through manually adding global coordinates to a
GPR project data.

Note: The position of individual GPR lines or grid lines within the project cannot be
modified by this Wizard. For positioning individual GPR lines, use the Line Positioning
routine.

Auto (GPS based) defines the project-to-global relationship using the GPS files
generated during data collection or manually created and attached.

Undefine removes any previously-defined project-to-global relationship.
Reset to North rotates the image so the North Arrow points up in MapView.

17.6.1 Wizard

Use the Wizard option to manually define the relationship between the project (X, Y)
coordinates and the global coordinates (Latitude-Longitude or UTM) of the GPR project
data.

Use the Wizard if:

e GPS data were not collected for a GPR data grid but one or two GPS positions in
the grid area are known; GPS positions for the entire grid can be calculated.

¢ The automatic positioning of the grid using GPS files generated during data
collection does not provide an accurate fit to the GPR data grid so you would like
to manually enter GPS positions reference points to provide better positioning of
the grid.
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Step 1- Global Position Units

Step 1 of 4 - Global Position Units

GPS Units:
*) Latitude-Longitude

@ UM
Zone Number: 12
Hemisphere: Morthern

[ Mext > ]l Cancel

I

Global Position Units are defined as Latitude-Longitude or UTM (Universal Transverse
Mercator).

Select Latitude-Longitude or UTM. UTM is the default.
If UTM is selected, update the Zone Number field.
If UTM is selected, in the Hemisphere drop-down list, click Northern or Southern.

1.

2.
3.
4

Select Next.
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Step 2 — Project to Global Transformation — Primary Point

Define a primary X, Y position in the Project coordinate system with a known global
position in UTM or Latitude-Longitude.

¢ E 5
Step 2 of 4 - Project to Global Transformation - Primary Point &J Step 2 of 4 - Project to Global Transformation - Primary Point &J

For the primary point, please enter the coordinate relationship between the project and For the primary point, please enter the coordinate relationship between the project and
the world, the world.
The primary point acts as the anchor for the project and any subsequent rotation of the The primary point acts as the anchor for the project and any subsequent rotation of the
project will happen around this point. _ ) project wil happen around this point.
The paintis a 1:1 mapping between the local coordinate system of the project and the The peintis @ 1: 1 mapping between the local coordinate system of the project and the
global coordinate system. global coordinate system.

Primary Point Primary Point
Project (ft) Global (m) Project (f) Glabal (deg)
K 0 East:  400567.058 X: o.000] Long: 112069816191
e of Morth: 3701368.032 = 0.000 Lat: 33.44711875533
| < Back |[ Mext = ] | Cancel | | < Back |[ Mext = ] | Cancel |

L e 4

1. Inthe Primary Point fields, enter the project X, Y coordinates for the point where
the global position is known.

The first time you select this option, the Project X, Y position defaults to the
center of all the GPR grid data; this could be the center of one grid or several
grids. If the user manually defines the project X, Y position, the wizard
remembers these values the next time the Wizard is run. Any X, Y point in the
project coordinate system can be entered; X=0, Y=0 is popular.

2. Inthe Global East or Long field enter the Easting or Longitude Global
coordinates.

In the Global North or Lat field enter the Northing or Latitude Global
coordinates.

UTM Northing and Easting values are always entered in meters and can be positive or
negative.

For example, the UTM values above position the X=0, Y=0 project coordinate point at
Easting = 400567.058 meters and Northing = 3701368.032 in Zone 12 in the Northern
hemisphere.

Latitude and Longitude values are always entered in decimal degrees. Latitudes north
of the Equator are positive (+) values and south are negative (-) values. Longitudes east
of the Prime Meridian (Greenwich) are positive (+) and west are negative (-).
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Step 3 — Rotation Method

The orientation of the project-to-global coordinate relationship can be set in two ways:

1. Rotating using a Y-Axis heading, or

2. Defining the global position of a second point in the project.

Step 3 of 4 - Rotation Method P4

Please select a method for defining the orientation of the project within the world
coordinate system.

There are two ways to define how the project is oriented:

2 Y-Axis Heading

The Y-Axis rotation method defines a simple rotation angle; use this methed if you know
the rotation angle of the project relative to the world in degrees.

% Secondary Point

The Secondary Point method uses another project and world point relationship to define
the orientation of the project; use this method if you know where another pointin the
project belongs within the world.

I < Back ” Finish ]l Cancel

I

¥

Note: if you are simply moving the Primary Point to a new location and not changing the
orientation, select the Finish but before selecting either of the rotation methods

listed.
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Step 4a - Y-Axis Heading

Enter the Y-Axis Heading in degrees from 0 (zero) to 360 degrees. Angles are defined
positive in the clockwise direction, for example, East is 90, South is 180, and West is
270 degrees.

Ld ™y
Step 4 of 4 - Heading [

Enter the angle between the project’s ¥ axis and the world's Y axis in degrees.
Clockwise rotation of the project is considered positive.

‘A

¥-Axis Heading

Heading (deg): . 000]
Morth=0/360, E=90, 5=180, W=270

[ <Back |[ Finish | [ cancel |

If the project-to-global coordinate relationship is acceptable, click Finish to save the new
settings and exit the dialog.
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Step 4b — Secondary Point

Define a secondary X, Y position in the Project coordinate system with a known global
position in UTM or Latitude-Longitude.

-

Step 4 of 4 — Project to Global Transformation — Secondary Point

and the world.

the world,

Secondary Point
Project (ft)

v: 0.000

For the secondary point, please enter the coordinate relationship between the project

Define the arientation by entering the location of a second paint from the project within

The secondary point is used to calculate the rotation angle.
Click Finish to apply the transformation.

TN 7
/
/
/
A = e ey P
_____ y ,r_ "~ Secondary Point
i
L
Y |
-
IM‘H
1 =
Ll
Global {m)
East: 400570, 150
Morth: 3701375.755
Next > Cancel

LS

S5

’]

1. Inthe Secondary Point fields, enter the project X, Y coordinates for a second
point where the global position is known.

The first time you select this option, the Project position defaults to X=0, Y=0 but
any X, Y point in the project coordinate system can be entered.

2. Inthe Global East or Long field enter the Easting or Longitude Global

coordinates.

In the Global North or Lat field enter the Northing or Latitude Global

coordinates.

UTM Northing and Easting values are always entered in meters and can be positive or

negative.
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For example, the UTM values above position the X=0, Y=0 project coordinate point at
Easting = 400570.150 meters and Northing = 3701376.755 in Zone 12 in the Northern
hemisphere.

799.14 m Easting, 4831930.85m Northing)
v Primary Point

Latitude and Longitude values are always entered in decimal degrees. Latitudes north
of the Equator are positive (+) values and south are negative (-) values. Longitudes east
of the Prime Meridian (Greenwich) are positive (+) and west are negative (-).

Note: The Primary and Secondary points are used to determine the heading only; the
GPR data does not expand or contract to fit the data from the project coordinates to the
global coordinates. The Primary Point, the heading from Primary to Secondary Point and
the local positioning method used for the survey, typically an odometer, are used to
position the grid in global coordinates.

The Secondary point method is commonly used when GPS positions using a handheld
GPS for two corners of the grid are collected out in the field.

17.6.1.1 Using GPS Positions from Third-Party
Sources

Google Earth is a third-party source to obtain Global positions for the Primary and/or
Secondary Points in the area of your grid. Find the location of the GPR grid in Google
Earth and then use the mouse cursor to find the GPS position for a particular point near
or within the grid. As the mouse cursor is moved around on the image, the global
position is listed on bottom edge.

To obtain better accuracy for points, use the Ruler option in Google Earth to change the
mouse cursor from the default hand to cross-hairs.
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Global positions are entered as UTM or Latitude-Longitude in decimal degrees. Google
Earth usually displays in degrees-minutes-seconds but you can change the Google
Earth display to decimal degrees or UTM under Tools > Options > 3D View Tab >
Show Lat/Long.

Extracting global positions from Google Earth is useful when a GPR grid was collected
along a visible feature such as the edge of a sidewalk, building or road.

Note: while this method ensures the data align with features visible in Google Earth, the
absolute accuracy of the GPS coordinates is only as good as the Google Earth imagery
placement, which can be several meters in some places.

The Google Earth Ruler can also be used to help determine the Y Axis Heading. If the
Ruler function is set to degrees, it displays the Heading in degrees that the Heading
dialog requires.
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»
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17.6.2 Auto (GPS-based)

Auto calculates the Project-to-Global coordinate relationship using GPS files in the
project file.

The Auto menu option is most commonly used to restore the original Project-to-Global
relationship after altering it using the Wizard.

Note: it is not recommended to have data in a project widely separated in space. A
warning is displayed if GPS files from different UTM zones are found because the
positional accuracy decreases with increasing separation.

Grids

If a grid of GPR lines were collected with GPS, the Project-to-Global coordinate
relationship is calculated by finding the “best fit” between the known positions of the grid
lines and the GPS positions for those lines. This calculation was automatically done
when the project was opened or the grid was imported into EKKO_Project.

The best-fit calculation minimizes the error between the grid lines and GPS but
depending on the GPS accuracy and the correlation with the grid lines, a manual
adjustment may be necessary in some cases. Use the Wizard option to do this.

GPR Lines

When individual GPR lines in a Lineset are collected with GPS, the raw GPS positions
are used to calculate the Project-to-Global coordinate relationship.

17.6.3 Undefine

Undefine removes any previously-defined Project-to-Global coordinate relationship.
When the Project-to-Global relationship is undefined, GPS coordinates are not displayed
on the MapView Status Bar and you cannot generate Google Earth (KMZ) export slice
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images to KMZ files for display in Google Earth (to learn more, see the SliceView User’s

Guide).

17.6.4

Reset to North

If the Compass Arrow in MapView (see MapView) is not set to North pointing upwards,
selecting Reset to North rotates the data items in the MapView window so that North is

upwards.
53 GridwithGPS-LinewithGPS.gpz o | BT R HE GridwithGPS-LinewithGPS.gpz o [B]=
16.07 4 20'0_2. /
] 4 A L
14.03 180 N
12.04 16.02
10,01 140
8.03 1 - 1207
4 | = N 2
6.03 : 1002
] EREH EiEs 8.0°
10 P cinan ‘ ]
20 = aans -
e ﬁ 4.0
£ °‘°‘: P . o RE
> 20 \ A > 002
4.0 20°
6.0 , 402
6] 602
STV E 802
i 10,02
120 i
] 12,02
-14.03 : \
-14.02
-16.03 6.0
-18.03 RITE
_200: | : | : : A R R AR R as s nn LR RE R s aan R AR Ra e R aae
i L ARTE ARAEEAN SRATR GaE 00 5.0 10.0 15.0 200 250
0.0 5.0 10.0 15.0 20.0 ; ; .
Project Coordinate System: X
@ Project Coordinate System: X (m) ‘ rol cordinate System: X (m)

17.7 Grid Position Relationship

The Grid Position Relationship defines the relationship between the project coordinates
and grids in the project.

The Project Position Relationship menu has 2 options:

Tools

LineView...
SliceView - Grid...

SliceView - Lines...

Report »
Praoject Position Relationship »
Grid Position Relationship »
Line Positioning »
Process...

Undo Process

Merge Lines

GPS »

Add Background Image to MapView...

Edit Grid »

Wizard...
Auto (GPS Based)
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This menu is also available in the Project Explorer Right Click menu.

The Wizard takes the user step by step through manually defining the relationship
between the project coordinate and the grid coordinate systems.

Note: The position of Linesets, individual GPR lines or grid lines within the project cannot
be modified by this Wizard. For individual GPR lines, use the Line Positioning routine
(see Line Positioning).

Auto (GPS based) defines the grid-to-project relationship using the GPS files generated
during data collection or manually created and attached. It is not accessible if there is
no Project-to-Global relationship defined.

17.7.1 Wizard
Use the Wizard option to manually position a grid in the project coordinate system.
Step 1 — Primary Point

Define a primary X, Y position in the grid coordinate system to define in the Project
coordinate system.

Step 1 of 3 - GRIDO-Grid #0000 - Primary Point |

For the primary point, please enter the coordinate relationship between the grid and the
project.

The primary point acts as the anchor for the grid and any subsequent rotation of the grid
will happen around this point.

The pointis a 1:1 mapping between the local coordinate system of the grid and the
project coordinate system,

Primary Point

Grid {m) Project (m)
X: i X 10.000
i a Yi 10.000

1. Inthe Primary Point fields, enter the project X, Y coordinates for the grid point.
Select a grid point with the realization that any possible rotation of the grid is
about this point.

The Project position defaults to the XY position of the center of the grid if a
Project-to-Global relationship has been defined by GPS files; otherwise, it

defaults to X=0, Y=0. Any X, Y point in the grid coordinate system can be

entered.

2. In the Project Points field, enter the project X, Y coordinates for the primary point.

For example, the values above position the X=0, Y=0 grid coordinate point at project
coordinate X=10, Y=10.

Step 2 — Rotation Method
The orientation of the grid can be set in two ways:
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1. Rotating using a Y-Axis heading, or

2. Defining the project position of a second point in the grid.

Step 2 of 3 — Rotation Method

L 29

coordinate system.

Flease select a method for defining the orientation of the grid within the project

There are two ways to define how the grid is ariented:

2 Y-Axis Heading

The YY-Axis rotation method defines a simple rotation angle; use this method if you know
the rotation angle of the grid relative to the project in degrees.

< Secondary Point

The Secondary Point method uses another grid and project peint relationship to define
the orientation of the grid; use this method if you know where another point in the grid
belongs within the project.

[ < Back “ Finish ]I Cancel

I

Note: if you are simply moving the Primary Point to a new location and not changing the
orientation, select the Finish but before selecting either of the rotation methods

listed.

Step 3a - Y-Axis Heading

Enter the Y-Axis Heading in degrees from 0 (zero) to 360 degrees. Angles are defined
positive in the clockwise direction, for example, East is 90, South is 180, and West is

270 degrees.

Step 3 of 3 - Heading (]

Enter the angle between the grid’s ¥ axis and the project’s Y axis in degrees.
Clockwise rotation of the grid is considered positive.

'f-Axis Heading
Heading (deg): 45

< Back ” Finish ]I Cancel

Enter the rotation angle and click Finish to save the new settings and exit the dialog.
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For example, the two steps above moves the x=0, y=0 point of the grid to project
position x=10, y=10 and the grid is rotated 45 degrees clockwise around the x=10, y=10
point.

 (ml
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Step 3b — Secondary Point

Another way of rotating the grid is by defining the project position of a second point in
the grid. .

Step 3 of 3 - grid99-99 - Secondary Point =5
For the secondary point, please enter the coordinate relationship between the grid and
the project.

Define the orientation by entering the location of a second peint from the grid within the
project.

The secondary point is used to calculate the rotation angle.

Click Finish to apply the transformation.

. Secondary Point

Secondary Point

Grid (m) Praoject (m)
X 5.000 X 20|
v 5.000 ¥: 10.000

< Back ][ Finish ][ Cancel

1. Inthe Secondary Point fields, enter the project X, Y coordinates for the grid point.
Select a point with the realization that the grid will rotate based on the direction
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from the first point to the second point. Any X, Y point in the grid coordinate
system can be entered.

2. In the Project Points field, enter the project X, Y coordinates for the secondary
point.

Click Finish to save the new settings and exit the dialog.
For example, the two steps above moves the x=0, y=0 point of the grid to project

position x=10, y=10 and the grid is rotated based on secondary grid point x=5, y=5
moving in the direction of project position x=20, y=10.

T T T T T T T T T T T T
B L e T I VLT T X T T
Project Coordinate System: X {m)

13.50

13.00.

12.50.

12.00.

11.50.

11.00.
Grid (x=0, y=0) ->
10505 Project (x=10, y=10)

10,00,
E

Y

9.50

9.00.

T T T T T T T T T T T T T T T T T T T T T T T T T
800 850 9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50 13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50 17.00 17.50 18.00 18.50 19.00 13.50 20.00
Project Coordinate System: X (m)
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Note: The Primary and Secondary points are used to determine the heading only; the
GPR grid does not expand or contract to fit the data from the grid coordinates to the
project coordinates. The Primary Point, the heading from Primary to Secondary Point
and the local positioning method used for the survey, typically an odometer, are used to
position the grid in project coordinates.

Positioning Multiple Grids

The grid positioning methods shown above can be used to place more than one grid into
the correct spatial location in the project space.
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17.7.2 Auto (GPS-based)

Auto calculates the Grid-to- Project coordinate relationship using GPS files in the project
file.

The Auto menu option is most commonly used to restore the original Grid-to- Project
relationship after altering it using the Wizard.

Auto is only accessible if a Project-to-Global relationship has been defined by GPS files.

Note: it is not recommended to have data in a project widely separated in space. A
warning is displayed if GPS files from different UTM zones are found because the
positional accuracy decreases with increasing separation.

Grids

If a grid of GPR lines were collected with GPS, the Grid-to- Project coordinate
relationship is calculated by finding the “best fit” between the known positions of the grid
lines and the GPS positions for those lines. This calculation was automatically done
when the project was opened or the grid was imported into EKKO_Project.
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The best-fit calculation minimizes the error between the grid lines and GPS but
depending on the GPS accuracy and the correlation with the grid lines, a manual
adjustment may be necessary in some cases. Use the Grid Position Relationship

Wizard option to do this.

17.8 Line Positioning

Line Positioning defines the relationship between the project XY, Latitude/Longitude or

UTM coordinates and a GPR line in the project.

This menu is also available in the Project Explorer Right Click menu under Position

Relationship.

The Line Positioning menu has 3 options:
Tools

?\] LineView...
SliceView - Grid...

SliceView - Lines...
Report

Project Position Relationship
Grid Position Relationship

Line Positioning

‘ Process...
Undo Process
Merge Lines

GPS
Add Background Image to MapView...
Edit Grid

.........

Settings...

Undefine

Add opens a dialog to enter the position and direction of the selected GPR line. The

user can select to position the GPR line using project (XY), Latitude/Longitude or UTM

coordinates.

- —

Line Positioning - Lineset\linel

Coordinates

(@) Project (") Global - Lat/Long

Start Point (ft)
e 0.00 \'E

Line Direction
I (@ Heading (deg): ~ 45.0
( ) Secondary Point (ft):

0.00

() Global - UTM
10

Northern w

0.00

65.62

I Cancel

175



EKKO_Project User's Guide Tools Menu

The Settings option is available for a GPR line that has previously had Line Positioning
added to it and allows the position to be modified.

The Undefine option is available for GPR lines that have had Line Positioning added to
them.

Using GPS Positions from Third-Party Sources

Google Earth is a third-party source to obtain Global positions for the Primary and/or
Secondary Points for GPR lines. See Using GPS Positions from Third-Party Sources for
more information about Google Earth positions for Line Positioning.

17.9 Process

Requires the optional Processing module.

Use the optional Processing module to edit and process GPR lines using various
functions including repositioning, temporal and spatial filters, and migration.

For more details, see the Processing module.

17.10 Undo Process

Requires the optional Processing module.

Undo Process resets processed GPR lines to their original state before processing was
applied to them. For more details, see the Processing module.

17.11 Merge Lines

Sometimes during data acquisition, a long, continuous GPR survey line is broken up into
two or more pieces and saved as separate lines. Merge Lines is used to combine the
data from two or more GPR lines into a single, separate line.

In Project Explorer, check the GPR lines to be merged and then select Tools > Merge
Lines.

A dialog allows the merge order of the lines to be changed by selecting the line name
and pressing the Up or Down buttons to move the line in the list.

The name of the merged line defaults but can be edited.
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Merge L&_J

QutputLine: Mergedlines4-7

Input Lines:

Test\LINED4
Test\LINEDS
Test\LINEDG
Up Test\LINED7

Down

[ OK ] | Cancel |

e 4

Press OK to create the new merged line. If all the lines came from the same folder, the
new, merged line is saved to that folder. If the lines came from different folders, the
new, merged line is saved in a new lineset folder.

If the merged line name conflicts with a line name already in the project, the new line is
automatically appended with (2), (3) etc.

Some of the restrictions/features of Merge Lines are:

1. Lines cannot be merged together if any of the following survey parameters differ:
a. Survey Type
b. Frequency
c. Time Sampling Interval
d. Step Size
e. Antenna Separation

2. If the lines differ in Time Window length the merges the lines using the longest
time window, padding data onto the bottom of lines with shorter time windows so
no data is ever lost.

3. Iflines have a different First Break point number the largest first break point
number from all the lines is used and other lines are padded at the top so that no
data is lost during the merge operation.

4. Traces are not shifted for differences in the First Break values between lines. It is
best to run repick the First Break after merging the lines together so the first
break is consistent.

5. The Start Position of the new merged line is the same as the Start Position of the
first line in the merge list.

6. The number of Stacks of the new merged line is the same as the number of
Stacks of the first line in the merge list.

7. Lines with interpretations can be merged.
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A list of lines used to create a merged line can be seen by selecting the line in the
Project Explorer, and then selecting the Acquisition tab and expanding Additional
Info.

17.12 GPS
The GPS menu has 3 options:

EA . -
f~] LineView...

SliceView - Grid...

SliceView - Lines...

Report »
Project Position Relationship »
Grid Position Relationship »
Line Positioning »

' Process...

Undo Process

Mearne ne
vierge LINes

GPS
Add Background Image to MapView...
Edit Grid

The Survey Line offset and Latency time are used to determine which trace of the GPR
line correlates to a given GPS position.

17.12.1 GPS Latency

The GPS latency time is the time difference between when the GPS receiver obtains its
position and when it logged by the DVL. If GPS latency time is not corrected for, the
GPS position of targets and features of interest in the GPR line is less accurate.

GPS latency is not a large problem when GPR data are collected on slow-moving
platforms such as the SmartCart or SmartTow; it has the largest effect when trying to
determine the true position of a fast-moving platform such as the SmartChariot.

For example, at 25 kph, you are moving 6.94m per second. If the GPS has 1.00 second
latency, your data position would be off by 6.94m. Further, if you also collect data in
opposite direction (i.e. north and south adjacent lanes) the positional offset on a linear
target such as a buried utility that spans both lanes would be off by 6.94 x 2 = almost
14m.
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GPS Latency ﬁ

The latency is the difference between when the GPS receiver obtains its
solution and when the data logager records the information.

Latency will have the greatest effect when trying to determine the position
of a fast moving platform,

The latency time will likely vary based on the GPS receiver and recording
device.

Latency (s): 0

b ']

The latency time will vary by GPS, and data logger hardware/software and can be
calculated and input in this dialog.

See Appendix C: GPS Latency Procedure for calculating the GPS latency time for your
system.

17.12.2 GPS Offset

Offset defines the X, Y and Z offset distances between the center of the GPR system (or
antennas, if using a low frequency) and the GPS. These distances are necessary to
correct the position of the GPS if it is offset from the GPR.

" GPs Offset [

The Lateral, Survey Line and Height offsets define the difference in position between the GPR and the GPS antenna. The offset is measured from the center
of the GPR at (0, 0, 0) to the center of the GPS antenna.

Standing at the GPR and looking along the survey line; towards the right is positive X, forward is positive Y, and up is positive Z.

V4

Lateral (X): 0 m

Survey Line (Y): 0

N " ¢ (Direction of Travel)
Height (2): 0 m '~} s ’
M

X

[ OK ] [ Cancel

This option displays a diagram that defines the co-ordinate system for the GPS X, Y and
Z offset values.
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Lateral (X)

X (or Lateral) is the distance, left or right of the survey line direction, from the GPR to the
GPS Antenna. Looking in the survey line direction, the distance is positive if the GPS
receiver is to the right of the GPR and negative if it is to the left of the GPR.

Survey Line (Y)

Y (or Survey Line) is the distance from the GPR to the GPS receiver in the survey line
direction. The distance is positive if the GPS receiver is ahead of the GPR and negative
if it is behind the GPR.

Height (2)
Z (or Height) is the height of the GPS receiver above the GPR.
Example

When a GPR system collects data using a SmartChariot, the GPS is offset +0.50 meters
in the Survey Line (Y) direction and +0.50 meters in height (Z).

L -~ - J_l. ;

SASTTT N
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17.13 Add Background Images to MapView

To add a background image to MapView, select Tools > Add background image to
MapView. The dialog below appears.

I -
Add Background Imag

I Image D:\tmp\background.PNG

l [ Advanced

Coordinate System:
(@) Project GFS - Lat/Long GPS - UTM
Zone: .

Hemigphere:  |Morthern

Point 1 (lower left corner):

(M), -50.00 i -50.00

Point 2 (upper right corner):
Hift): 50.00 Vi) 50.00

[ 0K ] ’ Cancel ]

The simplest way to add a background image to MapView is to navigate to and select
the image and press OK. The image appears in MapView with a handle in the top left
corner to rotate it, a handle on the bottom right corner to move it, handles in the bottom
left and top right corners to resize it and handles along the four sides to stretch it in any
direction.

e A

Rotate Stretch

PACRY)

Resize

22.0 N\
21.0
20.0
19.0
18.0
17.0
16.0
15.0
14.0
13.0
12.0 <

Y (m)

> Stretch

60 80 100 120 140 16.0 18.0 200 220 240 260 280 30.

Project Coordinate System: X (m)
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There are also more advanced ways to add the background image. Check the
Advanced checkbox to add the image using Project, Latitude/Longitude or UTM
coordinates.

After selecting the type of coordinates (Project, Latitude/Longitude or UTM), input the
values for the lower left and upper right corners of the image:

Image D:\tmp'background.PNG

Advanced I

() GPS - Lat/Long (C)GPS - UTM

Zone: w

Hemisphere: | Northern

Point 1 (lower left corner):
(m): -2 Y(m): 3

Point 2 (upper right corner):
X(m): 28.2 Y(m): 22|

Image D:\tmp\background.PNG

Advanced I

Coordinate System:

() Project (CIGPS - UTM
Zone; i
Hemisphere: | Northern -

Point 1 (lower left corner):
Longitude:  -83.17331481 Latitude: 40,08770981
—

Point 2 (upper right corner):
Longitude:  -83.17217137 Latitude: 40.08863212

Google Earth

0K Cancel

D:\tmp\background.PNG

Image

Advanced

Coordinate Systemn:

) Project (") GPS - Lat/Long

:

Point 1 (lower left corner):

314716.39 4439755.71

Easting: Northing:

Point 2 (upper right corner):
Easting: 314816.30 Northing:  4439855.71

[ oK ] [ Cancel ]
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Note that more than one background image can be added. This allows images to be
stacked on top of one another or spread out to different areas of MapView. Use the
checkboxes in the Layer View window to select which images to display in MapView.

When multiple images are displayed, the images are ordered alphabetically with the last
image plotted on top. In other words, if an image called “zoo” plots on top of an image
called “apple”. Use the Layer View > Background Image right-click menu (Layer View)
to edit the image names to plot them in a particular order.

ENG Conguest 100 - Project 1 Layout

L crign

1.0 20 30 40 50
Project Coordinate System: X (m)

If the image has a percentage of transparency, images underneath it will be partially
visible.
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18 Window Menu

To open the Window menu drop-down list, click Window:

18.1 Open Line Preview

If the Line Preview window was closed, it can be opened by selecting Window > Open
Line Preview.

18.2 Open MapView

If the MapView window was closed, it can be opened by selecting Window > Open
MapView.

18.3 3D Preview

If the 3D Preview window was closed, select a grid in Project Explorer and then select
Window > Open 3D Preview.

18.4 Tile Horizontally

Selecting Window > Tile Horizontally will arrange the Line Preview and MapView
windows (and the 3D Preview window, if displaying Conquest grid data) so they are tiled
horizontally in the space between the other windows open on the screen.

LIRRH® = HFa.|

+ File Edit View Tools Window Help
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=03 et
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18.5 Tile Vertically

Selecting Window > Tile Vertically will arrange the Line Preview and MapView
windows (and the 3D Preview window, if displaying Conquest grid data) so they are tiled
horizontally in the space between the other windows open on the screen.
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19 Help Menu

To open the Help menu drop-down list, click Help:
Help

About EKEO_Project...

| User's Guides |

Restore Factory Defaults

v | Product Improvement Program

EKKC_Project and Module Registration...
Contact us...

19.1 About EKKO_Project

This option displays the EKKO_Project version number, a description, and ownership
information.

19.2 User’s Guides

Select this option to open the PDF document for EKKO_Project or one of the
EKKO_Project Modules.

Help
About EKKO_Project...

| User's Guides P @ EKKO_Project..
Restore Factory Defaults LineWiew and Interpretation Modules...
v' | Product Improvement Program SliceView Module...
EKKO_Project and Module Registration... Processing Module...
Contact us Bridge Deck Condition Madule...

Pavement Structure Report Module...

Adobe Acrobat Reader must be installed on your PC to open this document. If not, you
can download it from the Adobe website.

All user’s guides can be opened, even if the optional module was not purchased.

19.3 Restore Factory Defaults

Click Restore Factory Defaults to reset all the windows, dockable windows, menus,
and toolbars to their default values.

Note: Restoring automatically closes EKKO_Project, so you must save your project
first, and then re-open EP for the restoration to take effect
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19.4 Product Improvement Program

You can help us improve EKKO_Project by participating in our Product Improvement
Program. To help us understand how our customers use our products we collect
statistics on which features are used. Any information collected is completely
anonymous - no information that could identify the user is collected.

To help our development team improve our software programs, we collect usage data,
and that data is stored within our private and secure databases.

The data we collect provides statistics on which features are used (or not used). This
helps us better understand the needs of our users so we can build better applications.

The information is completely anonymous — it is not traceable to any individual, project
or organization, and does not contain any personal information. Participation is
voluntary, and you can enable or disable this at any time under the Help menu in
EKKO_Project.

If you have additional questions about our Product Improvement Program or have any
feedback on our products, please email us at customerservice@sensoft.ca

19.5 EKKO_Project and Module Registration

The Product Registration dialog allows you to enter a License Key, request a License
Key, request a trial License Key or transfer a License to a different computer.

For more details see the System Documentation and Software Installation
document.

19.6 Contact Us

Displays contact information for Sensors & Software including mailing address, email
addresses, website, and phone and fax numbers.
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20 Window Operations

EKKO_Project can display multiple panes on the main screen, but only one pane can be
active and accept changes at one time.

20.1 Resizing the EKKO_Project Window

If an EKKO_Project pane is not maximized (full screen), you can resize it by clicking and
dragging any frame or corner to the size you require.

1 Attachments | Processing \

Figure 15: Click and drag a Project Explorer or Properties window to change its dimensions.

Note: As the size of the window changes, the information in the window will distort to
fit the window size. If the window is made too small, the pane may close completely;
click and drag the frame to re-open it.

20.2 Undocking and Docking Windows

1. To undock the Project Explorer and Properties panes from the edge of the screen,
click and drag the window’s title banner.
2. Drop the window at any location, or dock it on any edge of EKKO_Project.

edge) the pane can be docked.

3. Drag the title banner to the icon and drop the window to dock it in the indicated
position.
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I Note: It is a best practice to dock windows.
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FA™ mnterpretatons

B siol T siolxd
[

||x: 89.265, v: 35.994 Lat: 43.6280234 N, Long: 796785904 W. 4

Figure 16: Example of moving the Project Explorer. Note the docking arrows.

20.3 Pinning Windows

To pin a docked Project Explorer or Properties pane to the side of EKKO_Project, in the
pane’s title bar, click the Pin icon (#).

B

| EKKO_Project - [New Project]

Hj File Edit View Tools Help E

D& W m ft & | © & ¥ B 8w | @

MNew Open Save LineView Us standard Report Process  Undo Process Cut Copy Paste Delete Help -
m Acquisition a L ]|
T : -

Tg Expand/Collapse
- All
z .
= Line: LINE3
3 £ General ~
h Cornrnent Data Collected w... | |
Date Collected 2011/03/7
Survey Type Reflection
Frequency (MHz)  250.0
Time Window (ns) 60,000
=l Positioning E
Units m
Start Position (m)  0.000
End Position (m) 71900
Step Size (m) 0.050
Odometer Cal (ti... 1032.700 [
Advanced
Additional Info i
[
Acquisition | Attachments | Processes |
Ready

Figure 17: Example of pinning a window

e To expand these panes to their original size, click the pane and then click the pin
icon to pin the window back into position.
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20.4 Closing a Window

e To close a window, press close (@)

e To reopen a closed window, in the menu bar, click View > Toolbars and Docking
Windows

20.5 Adding or Removing Buttons from
Toolbars

Use the Add and Remove buttons to edit the toolbars.

20.5.1 Standard Toolbar

1. To manage what appears in the Standard toolbar, click the drop-down arrow beside
.Eu

the Help icon Help -

Add or Remove Buttons = standard »

Wiew Contral ¥

Customize...

2. Click Add or Remove Buttons > Standard.

Add or Remove Buttons = Standard BV | L Mew Ctri+HM
View Control % || | 5 Open Ctrl=0
Customize... v H Save Ctrl+S

v LineView
v | 2% sliceView
v | M Metric
v | ft Us standard
v 55 GPR Summary Report
v ]ﬂ[ Bridge Deck Report

H Pavement Report
v ruv Process
v r;g Undo Process
v | Cut Shift+Delete
v |53 Copy Ctrl+C
v | [ Faste Ctrl+V
v @' Delete Delete
v | @ Help

Reset Toolbar

3. Todisplay an icon in the Standard toolbar, click beside the button to display
checkmark icon.

e To restore the Standard toolbar to the factory default settings, click Reset Toolbar.
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e To tailor the Standard toolbar to better suit your need, click Customize > Toolbars
tab.

20.5.2 View Control Toolbar

1. To manage what appears in the View Control toolbar, click the drop-down arrow
=

port View

beside the Export View to File icon tefie .

Add or Remove Buttons ™ Standard L4

View Control  #

Customize...

2. Click Add or Remove Buttons > View Control.

Add or Remove Buttons ™ Standard L4

Mew Ctrl+=N

View Contral  F Open Ctrl=0

Customize... Saye Ctrl+5
LineView
SliceView

Metric

B - N

USs standard

& GPR Summary Report

bt S St S |

]ﬂ[ Bridge Deck Report
B Pavement Report
i} Process

Undo Process

F

Cut Shift+Delete
Copy Ctrl=C
Paste Ctrl=V
Delete Delete

o o T T
(-] @_l" |5|L I-IL =

Help

Reset Toolbar

3. Todisplay an icon in the View Control toolbar, click beside the button to display
checkmark icon.

e To restore the View Control toolbar to the factory default settings, click Reset
Toolbar.

e To tailor the View Control toolbar to better suit your need, click Customize > >
Toolbars tab.
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Appendix A File Formats

1.

Interpretation Reports

The following information is written to the Interpretation Report:

o Header: lists the Interpretation Names and count of observations for each
interpretation

e Drawing Tool

e [nterpretation Name

e GPR Line Name

e Position along Line (m or ft.)

e X Position (m or ft.)

e Y Position (if grid data)

e Depth (m or ft.)

e Time (ns)

e Elevation (if available, m or ft.)

e Signal Amplitude (millivolts)

e Velocity (ft/ns or m/ns): Velocity is used to calculate depth and elevation.

e UTM Easting with Zone

e UTM Northing with Zone

o Latitude (degrees and decimal degrees; + = North, - = South)

e Longitude (degrees and decimal degrees; + = East, - = West)

e GPS Elevation of the GPS receiver

e Comments

Name Description Count

Annotationl 1

Box1 1

Alrwave 1

Pipel 2

Shallow Metal 1

Horizon1l 2

Fiducial 5

Tool Interpretation GPR Line Position(m) X{m)}  ¥{m) Depth{m) Time(ns} Elevation{m) Amplitude(mV) Velocity(m/ns) GPS-Easting (17T} GPS-Northing (17T) Latitude

Annotation Annotationl  PROJECTO\LINEOD 26.057 26.057 0 1.679 38.77 111.137 -0.017 0.085 609817.58 4331949.53  43.6324321

Box Box1 PROJECTO\LINEOO 12.113 12.113 0 0.223 5.19 112.877 16.242 0.085 609807.68 4831939.71 43.6323453

Box Box1 PROJECTO\LINEOO 18.354 18.354 0 0.706 16.04 112.294 0.092 0.085 609812.11 4831944.11 43.6323841

Point Airwave PROJECTO\LINEOD 25.607 25.607 0 1.665 38.46 111.219 -0.005 0.085 609817.27 4331949.21 43.6324293

Point Pipel PROJECTO\LINEOD 27.407 27.407 0 0.649 14.71 111.951 -2.305 0.085 609318.54. 4331950.48 43.6324406

Point Pipel PROJECTO\LINEOO 39.214 39.214 0 0.669 15.18 112.231 4.84 0.085 609826.93 4831958.79 43.6325141

Point Shallow Metal PROJECTO\LINEOD 82.451 82451 0 0.239 5.51 113.061 4.595 0.085 609857.64 4831989.22 43.6327835

Polyline Horizon1 PROJECTO\LINEOD 23.808 23.808 0 0.522 118 112.478 3.638 0.085 609815.99 4331947.95 43.6324181

Polyline Horizonl PROJECTO\LINEOO 24.427 24427 0 0.501 1133 112.499 6.72 0.085 609816.42 483194838 43.632422

Polyline Horizon1 PROJECTO\LINEOD 24933 24933 0 0.47 10.62 112.514 6.632 0.085 609816.79 4331948.74  43.6324251

Palyline Horizonl PROJECTO\LINEOO 26.001 26.001 0 0.536 1211 112.287 2.828 0.085 609817.54 483194949 43.6324318

Polyline Horizon1 PROJECTO\LINEOO 26.451 26.451 0 0.435 1117 112.305 1.306 0.085 609817.86 4331949.81 43.6324346

Fiducial Fiducial PROJECTO\LINEOO 15.4 154 0 0 N/A N/A N/A 0.085 609810.01 4831942.03  43.6323657

Fiducial Fiducial PROJECTO\LINEOD 214 214 0 0 N/A N/A N/A 0.085 609814.28 4831946.25 43.6324031

Fiducial Fiducial PROJECTO\LINEOO 27.4 274 0 0 N/A N/A N/A 0.085 609818.54 4831950.47 43.6324405

Fiducial Fiducial PROJECTO\LINEOD 39.25 39.25 0 0 N/A N/A N/A 0.085 609826.96 4331958.81 43.6325143

Fiducial Fiducial PROJECTO\LINEOO 82.4 824 0 0 N/A N/A N/A 0.085 609857.61 4831989.19 43.6327832

Longtitude GPS-Elevation Comment

-79.6386439

-79.6387686
-79.6387128

-79.6386479

-79.6386318
-79.6385262

-79.6381394

-79.638664
-79.6386585
-79.638654
-79.6386444
-79.6386404

-79.6387392
-79.6386856
-79.6386319
-79.6385259
-79.6381398

112.82 Air wave from overhead power line

113.1
113

112.88

112.6
1129

1133

113
112.98
112.82

112.8

113 F1
113 F2
112.6 F3
1129 F4
1133 F5

In a box interpretation, the positions of the upper-left and bottom-right corners are listed.
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2. Global Positioning Files

The Global Positioning System (GPS) uses special satellites around the Earth to
determine the position of a GPS receiver located at any position on the surface of the
Earth. GPS receivers can be purchased from a number of manufacturers.

Sensors & Software GPR systems have a serial port for attaching a GPS receiver to
record the position of the GPR unit. This port will accommodate any GPS receiver that
has a standard serial port output.

The GPS receiver sends one or more types of data strings to the GPR. These strings,
called NMEA-0183 strings, contain positional and other information in specific formats.
Each type of string is specified by a 5-character prefix. There are numerous NMEA
strings but to integrate the GPS data into the GPR data, the GPS receiver must be
sending the GPGGA string. This may require reprogramming the GPS receiver; most
systems come with PC-based utility software.

3. GPS

The .GPS file format consists of a line listing the GPR trace number and the position
based on the odometer and the step size, followed by one or more NMEA strings. The
GPGGA string must be included in this list.

Depending on the version of the embedded data acquisition software, the trace number
lines may have every trace, every nth trace or a somewhat random interval between
trace numbers.

Trace #2 at position 0.050000
$GPGGA,185721.00,4337.9926,N,07938.2533,W,2,09,1.2,110.2,M,-35.1,M,,138*68
$GPGSA A, 3,15,05,18,21,26,29,51,02,08,,,,2.3,1.2,1.9*32
$GPVTG,0.0,T,,,0.0,N,0.0,K*2D

Trace #3 at position 0.100000
$GPGGA,185731.00,4337.9926,N,07938.2534,W,2,09,1.2,110.3,M,-35.1,M,,138*6F
$GPGSA A, 3,26,18,05,21,15,29,08,02,51,,,,2.3,1.2,1.9*32
$GPVTG,0.0,T,,,0.0,N,0.0,K*2D

Trace #4 at position 0.150000
$GPGGA,185732.00,4337.9926,N,07938.2534,W,2,09,1.2,110.4,M,-35.1,M,,138*6B
$GPGSA A, 3,21,15,26,29,18,05,51,02,08,,,,2.3,1.2,1.9*32
$GPVTG,0.0,T,,,0.0,N,0.0,K*2D

Trace #5 at position 0.200000
$GPGGA,185733.00,4337.9926,N,07938.2534,W,2,09,1.2,110.4,M,-35.1,M,,138*6A
$GPGSA A 3,21,51,26,29,15,18,05,02,08,,,,2.3,1.2,1.9*32
$GPVTG,0.0,T,,,0.0,N,0.0,K*2D

Trace #8 at position 0.350000
$GPGGA,185734.00,4337.9926,N,07938.2534,W,2,09,1.2,110.4,M,-35.1,M,1,138*5C
$GPGSA A 3,21,15,26,29,51,18,05,02,08,,,,2.3,1.2,1.9*32
$GPVTG,0.0,T,,,0.0,N,0.0,K*2D

Trace #12 at position 0.550000
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4. GP2

The .GP2 file format consists of 5 header lines, then a line that defines the parameters
listed on each line for the rest of the file:

Trace number

Number of odometer ticks

GPR line position (based on odometer ticks, odometer calibration value and step size)
Time elapsed in seconds since the start of the data collection

GPS NMEA string in quotes

Any NMEA strings output by the GPS receiver are listed. The GPGGA string is required
to be in the list.

,GPS@@@

;Ver=1.1.0
:DIP=2009-00152-00
:Date=2012-Jan-09 13:56:16.0

traces,odo_tick,pos(m),time_elapsed(s),GPS
1,0,0.000,0.00,"$GPGGA,185713.00,4337.9926,N,07938.2533,W,2,09,1.2,110.2,M,-
35.1,M,,138*69"
1,0,0.000,0.00,"$GPGSA,A,3,15,21,29,51,26,18,08,02,05,,,,2.3,1.2,1.9*32"
1,0,0.000,0.00,"$GPVTG,0.0,T,,,0.0,N,0.0,K*2D"
1,1,0.001,0.60,"$GPGGA,185714.00,4337.9926,N,07938.2533,W,2,09,1.2,110.2,M,-
35.1,M,,138*6E"
1,1,0.001,0.60,"$GPGSA,A,3,15,29,21,26,18,05,08,02,51,,,,2.3,1.2,1.9*32"
1,1,0.001,0.60,"$GPVTG,0.0,T,,,0.0,N,0.0,K*2D"
1,3,0.003,1.59,"$GPGGA,185715.00,4337.9926,N,07938.2533,W,2,09,1.2,110.2,M,-
35.1,M,,138*6F"
1,3,0.003,1.59,"$GPGSA A, 3,18,21,05,26,29,15,08,02,51,,,,2.3,1.2,1.9*32"
1,3,0.003,1.59,"$GPVTG,0.0,T,,,0.0,N,0.0,K*2D"
1,2,0.002,2.58,"$GPGGA,185716.00,4337.9926,N,07938.2533,W,2,09,1.2,110.2,M,-
35.1,M,1,138*5D"
1,2,0.002,2.58,"$GPGSA,A,3,05,21,15,18,26,29,08,02,51,,,,2.3,1.2,1.9*32"
1,2,0.002,2.58,"$GPVTG,0.0,T,,,0.0,N,0.0,K*2D"
1,3,0.003,3.63,"$GPGGA,185717.00,4337.9926,N,07938.2533,W,2,09,1.2,110.2,M,-
35.1,M,2,138*5F"
1,3,0.003,3.63,"$GPGSA,A,3,21,26,15,29,18,05,08,02,51,,,,2.3,1.2,1.9*32"
1,3,0.003,3.63,"$GPVTG,0.0,T,,,0.0,N,0.0,K*2D"
1,5,0.005,4.61,"$GPGGA,185718.00,4337.9926,N,07938.2533,W,2,09,1.2,110.2,M,-
35.1,M,3,138*51"
1,5,0.005,4.61,"$GPGSA A, 3,18,21,26,29,05,15,08,02,51,,,,2.3,1.2,1.9*32"
1,5,0.005,4.61,"$GPVTG,0.0,T,,,0.0,N,0.0,K*2D"
1,6,0.006,5.60,"$GPGGA,185719.00,4337.9926,N,07938.2533,W,2,09,1.2,110.2,M,-
35.1,M,,138*63"

1,6,0.006,5.60,"$GPGSA A,3,21,18,15,05,29,26,08,02,51,,,,2.3,1.2,1.9*32"
1,6,0.006,5.60,"$GPVTG,0.0,T,,,0.0,N,0.0,K*2D"
1,10,0.009,6.59,"$GPGGA,185720.00,4337.9926,N,07938.2533,W,2,09,1.2,110.2,M,-
35.1,M,,138%69"

1,10,0.009,6.59,"$GPGSA A,3,18,21,15,05,26,29,08,02,51,,,,2.3,1.2,1.9*32"
1,10,0.009,6.59,"$GPVTG,0.0,T,,,0.0,N,0.0,K*2D"
1,20,0.019,7.58,"$GPGGA,185721.00,4337.9926,N,07938.2533,W,2,09,1.2,110.2,M,-
35.1,M,,138*68"
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1,20,0.019,7.58,"$GPGSA,A,3,15,05,18,21,26,29,51,02,08,,,,2.3,1.2,1.9*32"
1,20,0.019,7.58,"$GPVTG,0.0,T,,,0.0,N,0.0,K*2D"

The last characters (before the quote symbol) in the NMEA string is the checksum. The
checksum is the xor of each byte between the $ and *. NMEA lines with a failed
checksum are assumed to be corrupt and not recorded.

5. DT1 and HD

Sensors & Software GPR data lines consist of two files, a Header file and a Data file.
The files have the same name but different extensions. The format details of these files
are given below.

Header (.HD) File:

The header file, identified by the file extension .HD, is an ASCII file. An example is
shown below. The heading identifies what each piece of information represents.

1234

Data Collected with Noggin Plus
12/10/2000

NUMBER OF TRACES = 220
NUMBER OF PTS/TRC = 156
TIMEZERO AT POINT = 31
TOTAL TIME WINDOW = 62
STARTING POSITION = 0.0000
FINAL POSITION = 10.9500
STEP SIZE USED = 0.0500
POSITION UNITS = m
NOMINAL FREQUENCY = 250.00
ANTENNA SEPARATION = (0.3048
PULSER VOLTAGE (V) = 100
NUMBER OF STACKS = 4
SURVEY MODE = Reflection

This file can be read and/or printed using any Word Processor.
Data (.DT1) File:

The data file contains as many records as there are traces. Each record in turn consists
of a header section and a data section. The header section consists of an array of 25
real*4 numbers and a string of 28 characters which is used for annotation. The 25-
element real array contains the following information:

Item #

ab~ wWN PR

Description

Trace number

Position

Number of points per trace
Topographic data, if available
(not used)
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6 # bytes/point (always 2 for Rev 3 firmware)
7 Time Window
8 # of stacks
9-10 reserved for GPS X position (double*8 number)
11-12 reserved for GPS Y position (double*8 number)
13-14 reserved for GPS Z position (double*8 number)
15 reserved for receiver x position
16 reserved for receiver y position
17 reserved for receiver z position
18 reserved for transmitter x position
19 reserved for transmitter y position
20 reserved for transmitter z position
21 timezero adjustment
where:point(x)= point(x+adjustment)
22 Zero flag: 0 = data okay, 1=zero data
23 (not used)
24 Time of day data collected in seconds past midnight.
25 Comment flag: 1 = comment attached.
26 - 32 Comment

The data section consists of an array of two-byte integers, one value for every data
point.

6. SEG-Y

The following describes in detail which variables are loaded in the SEG-Y conversion
program.

Reel Identification Header - ASCI| Portion

The reel identification header is first loaded with the GPR header file (*.HD).
This file is copied directly into the ASCII portion.

Reel Identification Header - Binary Portion

The following lists the variables used in the binary portion.

Bytes Description

3201-3204 Set to zero.

3205-3208 Set to zero.

3209-3212 Set to zero.

3213-3214 Set to one for REFLECTION data.
Set to # of offsets for CDP data.

3215-3216 Set to zero.

3217-3218 Sample interval down trace in psec.
3219-3220 Sample interval down trace in psec.
3221-3222 Number of points in trace.
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3223-3224
3225-3226
3227-3228

3229-3230

3231-3250
3251-3252
3253-3254
3255-3256
3257-3258
3259-3260
3261-3600

Number of points in trace.

Set to three (fixed point 2 bytes).

CDP fold. Set to zero for REFLECTION data. Set to # offsets for
CDP data.

Trace Sorting Code. Set to three for single fold data. Set to one for
multifold data.

Not used.

Set to two (no binary gain recovery).

Set to one (no amplitude recovery method).

Set to 1 or 2 depending on units used.

Not used.

Not used.

Not used or NON STANDARD (see the following).

Non-Standard

Bytes Description

3261-3262
3401-3410
3411-3480
3481-3550
3551-3570
3571-3572
3573-3574
3575-3594
3595-3598
3599-3600

Number of traces (1*2)

Job number (CHAR*10)

Title 1 (CHAR*70)

Title 2 (CHAR*70)

Date (CHAR*20)

Number of stacks (1*2)

Pulser voltage (1*2)

Survey mode (CHAR*20)

Frequency (R*4)

Dewow (I*2) (0O-NOT DONE 1-DONE)

The following lists the variables used in the binary portion.

Bytes

1-4
5-8
9-12
13-16
17-20
21-24
25-28
29-30
31-32
33-34
35-36
37-40
41-44
45-48
49-68
69-70
71-72
73-76
77-80

Description

Trace number from 1 to number of traces.

Trace number from 1 to number of traces.

Tape record number 1 to number of traces.

Set to one.

Not used.

CDP ensemble number.

Trace # within CDP. (one for REFLECTION data)
Set to one.

Set to one.

Set to one.

Set to one.

Antenna sep. times 1000. (Not official SEG-Y format)
Receiver Elevation data times 1000.

Transmitter Elevation data times 1000.

Set to zero.

Set to -1000.

Set to -1000.

Transmitter x-coord times 1000.

Transmitter y-coord (set to zero).
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81-84
85-88
89-104
105-106
107-114
115-116
117-118
119-120
121-240

Receiver x-coord times 1000.
Receiver y-coord (set to zero).
Not used.

Timezero in ns.

Not used.

Number of points in trace.
Sample interval in psec.

Set to one.

Not used.
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7. Topography Files

Each line of text must contain a pair of numbers representing position along the GPR
line and elevation.

These numbers can be separated by a space or a tab.

The range of topographic information does not have to correspond exactly to the
range of positions in the GPR line. Positions lying outside the range of available
topographic data will be assigned to the elevation of the nearest endpoint.

Since linear interpolation is used to obtain the elevation at each trace position it is
not necessary to have an elevation for every trace in the file. Topographic data can
be added to a GPR line with as little as two position and elevation pairs (in the case
of a constant slope). The more data points entered, the more detail there will be in
the topographic correction.

Topographic files must have a .top extension.

0.0 935.8
10.1 933.9
22.7 930.3
30.5 932.7
34.6 936.5

Topography files are text files that are easily created using Windows Notepad, which
defaults to a .txt file extension

To change the Notepad default to a .top extension:

1.
2.
3.

In Notepad click File > Save As.
In the Save as dialog box in the Save as type drop-down list, click All Files.
In the File name text box, typing file name and append it with the .top extension.

For example, Line87.top.
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Appendix B Calculating GPS Latency

1.
2.

Choose a large outdoor area with a clear view of the sky, like a parking lot.

In the center of the area, place a metallic disk, roughly 1 ft in diameter. You can
use a foil covered piece of cardboard. It is advised that the disk be taped down
so that it does not move.

Set up your GPR to collect GPS data as well. Make sure that the GPS is
centered directly over top of the GPR unit (as shown below).

Set GPR recording Depth to 0.50m (10.1ns) so that data can be collected quickly
without skipping traces.

Start a new line and collect data running over the disk in a flower pattern (see
figure below). Try to run over the disk in as many different directions and as
many different speeds as you can. The faster the data are collected over the
plate, the more accurate the latency value will be.

*Make sure no traces are skipped.

6. Export the GPZ data from the flash memory card and open it in the

EKKO_Project software. MapView should display your GPS path like this:
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6.0 8.0 10.0 12.0 14.0 16.0 18.0 20
Project Coordinate System: X (m)

7. Double click the line name in the Project Explorer to open in LineView. Each time
you ran over the disk you should see a disturbance in the direct wave like this:

Position (m)

47 48 49 50 51 52 83 0S4 m 56 S5 S8 59 60 61 62 63 64
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Depth(m), ¥=0.100 (m/ns)

0.35

0.40

New Lineset\123 Col: 2013-Aug-19 Freq: 1000 MHz Gain: Dewow + SEC2 Gain (Attenuation: 0.00 Start Gain: 0.90
Maximum Gain: 3)

(su) awry
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8. Create a new Point type interpretation.
Note: If the Interpretation module is not enabled, use the mouse cursor and
the F8 key for steps 8 to 13. Pressing the F8 key with the mouse cursor on
the disk response in the GPR line saves the position information to the
Clipboard. Copy the position information of each disturbance to a csv file.

e = .
Create New Interpretation ’ » .. a u'
Interpretation Apply Template
Mame: Disk *Annotation
*Box
) *Feature
Drawing Toal *Gas Pipe
tredia
P
Caor.. T
4 b b 1 *Polyline
*Polyline with Markers
___ | *Power Cable
*Sewer Pipe
L *Telecom
Description: L nknown
- *Water Fipe
| Make into Template... | *Factory Templates
[¥] Indude in Report [ Hide when not active [ Auto Interpretation Name
Lok | [ concel |

9. Scroll through the line and enter and add an observation at the center of each of
the disturbances. The vertical placement of the observation is not important.

Position (m)

T N L B o T ey

vy N A - EE R

“ -

Depth{m), ¥=0.100 {(m/ns)

New Lineset\123 Col: 2013-Aug-19 Freq: 1000 MHz Gain: Dewow + SEC2 Gain (Attenuation: 0.00 Start Gain: 0.90
Maximum Gain: 3)
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10. Close LineView. Now you should see all of the observations clustered near the

center of the flower pattern in MapView.
10.0

14.0
12.0
10.0

4.0

Y (m)

6.0

4.0

2.0

0.0

0.0 20 40 60 80 10,0 12.0 140 160 180 20
Project Coordinate System: X (m)

11. Run the Project Report under File > Report > Project Report, make a new
folder called Os_latency and save the report inside.

12. Go to Tools > GPS > Latency and set it to 1 second, click OK.

13. Run the Project Report again under File > Report > Project Report, make a
new folder called 1s_latency and save the report inside.

204



EKKO_Project User's Guide

Window Operations

14. Open a new spreadsheet in Excel. Copy and paste the UTM coordinates from
the two project reports into the columns of the new spreadsheet.

Os Latency Set 1s Latency Set

Easting

Northing

Easting

Northing

609895.67
609895.55
609895.36
609896.07
609895.51
609895.65
609895.77

609895.1

4831925.06
4831924.67
4831925.25
4831924.94
4831924.85
4831925.42
4831924.83
4831925.07

609895.1
609895.69
609897.68
609892.26

609896.8
609896.04
609894.77

609899.3

4831924.38
4831926.31
4831923.17
4831924.66
4831925.95

4831922.3
4831925.44
4831925.17

15. In the column to the right, calculate the speed in each axis by differencing the
Eastings and the Northings. So Speed in Easting is Easting at Os latency —
Easting at 1s latency

Os Latency Set 1s Latency Set Speed

Easting

Northing

Easting

Northing

609895.67
609895.55
609895.36
609896.07
609895.51
609895.65
609895.77

609895.1

4831925.06
4831924.67
4831925.25
4831924.94
4831924.85
4831925.42
4831924.83
4831925.07

609895.1
609895.69
609897.68
609892.26

609896.8
609896.04
609894.77

609899.3

4831924.38
4831926.31
4831923.17
4831924.66
4831925.95

4831922.3
4831925.44
4831925.17

Easting

0.57

-0.14

-2.32

3.81

-1.29

-0.39

1

-4.2

Northing

0.68
-1.64
2.08
0.28
-11
3.12
-0.61
-0.1

16. In the next two columns calculate a corrected Easting and Northing based on
some defined latency value. So the Corrected Easting is Easting at Os latency —
Speed_Easting * Latency_s (0s,1s)
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COMNCATENATE -

E F G H
il (s Latency Set 15 Latency Set Speed Latency 0
2 Easting Northing Easting MNorthing Easting Morthing  Corrected Easting Corrected MNorthing
3 | 609895.67] 4831925.06) 609895 1 4531924.38) 0.57 0.68|=A3—E3"$H$1 |
4 60989555 483192467 609895.69 4831926.31 -0.14 -1.64
5 60989536 483192525 609897.68 483192317 -2.32 2.08
6  609896.07 4831924.94| 609892.26 483192466 3.81 0.28
7 | 609895.51 4831924.85| 609896.8 483192595 -1.239 -1.1
8  609895.65 483192542 609896.04 48319223 -0.339 3.12
9 | 609895.77 483192483 609894.77 483192544 1 -0.61
10| 6098951 483192507 6098993 483192517 -4.2 -0.1

17. Calculate the standard deviation of each of the corrected axes (Easting and

Northing) and then calculate the average standard deviation:

0Os Latency Set 1s Latency Set Speed _

Latency
Corrected
Easting Northing Easting Northing Easting Northing  Corrected Easting Northing

609895.67 4831925.06 609895.1 4831924.38 0.57 0.68 609895.67 4831925.06
609895.55 4831924.67 609895.69 4831926.31 -0.14 -1.64 609895.55 4831924.67
609895.36 4831925.25 609897.68 4831923.17 -2.32 2.08 609895.36 4831925.25
609896.07 4831924.94 609892.26 4831924.66 3.81 0.28 609896.07 4831924.94
609895.51 4831924.85 609896.8 4831925.95 -1.29 -11 609895.51 4831924.85
609895.65 4831925.42 609896.04 4831922.3 -0.39 3.12 609895.65 4831925.42
609895.77 4831924.83 609894.77 4831925.44 1 -0.61 609895.77 4831924.83

609895.1 4831925.07 609899.3 4831925.17 -4.2 -0.1 609895.1 4831925.07

Standard Deviation:

Avg Standard Deviation:

0.286256628

0.242100186

18. Now adjust the Latency value (in red) to minimize the Avg Standard Deviation

Os Latency Set 1s Latency Set Speed _

Latency
Corrected Corrected
Easting Northing Easting Northing Easting Northing Easting Northing

609895.67 4831925.06 609895.1 4831924.38 0.57 0.68 609895.5988 4831924.975
609895.55 4831924.67 609895.69 4831926.31 -0.14 -1.64 609895.5675 4831924.875
609895.36 4831925.25 609897.68 4831923.17 -2.32 2.08 609895.65 4831924.99
609896.07 4831924.94 609892.26 4831924.66 3.81 0.28 609895.5938 4831924.905
609895.51 4831924.85 609896.8 4831925.95 -1.29 -1.1 609895.6713 4831924.988
609895.65 4831925.42 609896.04 4831922.3 -0.39 3.12 609895.6988 4831925.03
609895.77 4831924.83 609894.77 4831925.44 1 -0.61 609895.645 4831924.906

609895.1 4831925.07 609899.3 4831925.17 -4.2 -0.1 609895.625 4831925.083

Standard Deviation:

0.043527495
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19. Once you have found the minimum Average Standard Deviation, this is the
latency value to use for this GPS unit.
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Appendix C Glossary

1. Definitions

Term Description

Attenuation Represents the radar wave attenuation given in decibels/meter.
The higher the attenuation value, the faster the exponential function
rises the more gain applied at earlier times on the GPR Line.

Attributes Characteristics derived from original data. Examples are the average
amplitude of the dominant frequency between two times or depths.

Automatic Gain Control | The Automatic Gain Control (AGC) gain attempts to equalize the
(AGC) amplitudes of all GPR signals by applying a gain which is inversely
proportional to the signal strength.

This type of gain is most useful for defining continuity of reflecting

events.
Average Frequency Use AFS plots to determine the frequency of a signal on which to
Spectrum (AFS) base processing and filtering, similar to band-pass.
Average Trace The Average Trace Amplitude (ATA) plot displays the average signal
Amplitude (ATA) amplitudes (in microvolts) for an entire data file.

This plot is a good way to display how rapidly the signal amplitude
decays to the background level, giving you an idea of the maximum
penetration for the data file.

Background Average Use BAS to subtract the average trace of the entire GPR line from
Subtraction (BAS) every trace in the line.

This process enhances dipping events (such as hyperbolas from
point targets) and removes horizontal responses common to all
traces in the line. It is also used to remove the direct air and direct
ground waves (transmit pulse) visible at the top of the line. BAS also
removes horizontal bands in the data present throughout the length
of the line.

Background Subtraction | Use Background Subtraction to apply a running-average background
subtraction to the data set. This process enhances dipping events
(such as hyperbolas from point targets) and suppresses or
completely removes horizontal responses. This can be very useful
for removing localized flat-lying events.

Bandpass Filter Use bandpass filtering when the GPR signal is contained in a
defined band of frequencies and there is "noise" energy in the
remainder of the spectrum. Applying bandpass filtering enhances
the desired signals at the expense of the out-of-band noise
(Dewow).

Bandpass is based on Fourier transform filtering concepts.

Dewow The process of removing a very low frequency component from GPR
data. These low frequency data components are associated with
either inductive phenomena or possible instrumentation dynamic
range limitations.
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Term Description

DynaQ DynaQ is an advanced, patented technology that dynamically
adjusts stacking as system speed varies. In most situations, moving
the system at a comfortable speed stacks enough to generate good
quality data.

Enveloping Enveloping converts a trace from a wavelet with both positive and
negative components to a monopulse wavelet with all positive
components.

The process removes the oscillatory nature of the radar wavelet and
shows the data in its true resolution. Enveloping can also simplify
radar section display making it easier to interpret.

Filter Type Dictates the weighting the traces on the edges of the Filter Width
have on the average trace calculation.

First Break Offset The number of nanoseconds from the start of the trace to the first
break.

GPS Files Attaching a GPS file adds Latitude and Longitude, UTM coordinates,

and GPS elevation to every trace in the GPR line.

A GPS file is created by attaching a GPS system to the GPR system
during data collection. GPS files contain lines of standard GPS
positional output text (called NMEA strings) and the associated GPR
trace number. When the GPS file is attached, latitude, longitude, and
GPS elevations for every GPR trace are saved into the GPR file.

GPZ Files Compressed files containing GPR lineset and grid data

Grid A square or rectilinear set of straight lines which cover an area.
Acquiring data on a grid means acquiring data along each line
forming the grid.

Acquiring data on a grid is a pre-requisite for creating depth or time
slice images. Conventional notation is to use a Cartesian coordinate
system with X and Y axes.

Highpass Filter Removes frequencies below a cut-off frequency. Used for removing
low frequency content in the GPR data; sometimes used instead of
the Dewow filter.

High Pass is a recursive filter designed for filtering GPR lines in the
time domain. It is an infinite impulse response zero phase filter.

Interpretation Module Interpretation module in LineView to create interpretations of Points,
Polylines, Boxes, and Annotations, view them in GPR lines, and
then output the interpretational information in reports.

KMZ Files The KMZ files generated by a Noggin contain GPS information
describing the path travelled during line collection.

These files can be configured to display depth measurements along
the line, making the data easier to interpret. Noggin enables you to
export KMZ files which can be opened in Google Earth.

Lineset All GPR lines in a project contained in one folder; collections of GPR
lines that may or may not be related to one another.

Linesets can be edited to add or delete GPR lines. GPR lines in
linesets can also be cut and/or copied and pasted into other linesets.
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LineView

Lowpass Filter

Migration

nanosecond

Overlap

picosecond

Polylines

Polyline Output Interval

Project Explorer

Processing Module

Properties Window

Slice

SliceView
(EKKO_Mapper)

Spatial Filter

Spreading &
Exponential Calibrated
Compensation (SEC2)

Description

Shows GPR line data cross sections. Uses EKKO_View/Interp
application modified to work with and get launched from
EKKO_Project.

Removes frequencies above a cut-off frequency - useful for
removing high frequency noise in GPR data.

Low pass is a recursive filter designed for filtering GPR lines in the
time domain. It is an infinite impulse response zero phase filter.

The migration process applies a synthetic aperture image
reconstruction process to the GPR line.

A nanosecond is 10° seconds (one billionth of a second).

Overlap (% of slice thickness) between the adjacent depth/time
slices.

A picosecond is 1072 seconds (one trillionth of a second).

A polyline is a list of points, where line segments are drawn between
consecutive points.

The horizontal distance (meters or feet) between points on any
polylines in the project. To interpolate and list more points than just
the input observation points, enter them text box. A common interval
is the step size for the GPR line

The Project Explorer is similar to Windows Explorer, which lists
folders and files. In Project Explorer, grids and linesets are used just
like folders in Windows, and GPR lines are similar to Window
Explorer files.

The optional Processing module allows you to edit and process
data, including cropping data, time filters, migration and gain.
Popular processing streams can be saved as Recipes and applied to
other GPR projects.

Displays details of each GPR line including acquisition parameters
and associated files

Describes the GPR data in a depth slice when the data is displayed
as a computer generated image. Normally shortened to slice.

SliceView creates and displays GPR depth slice maps quickly and
easily. Using the systematic grid data acquisition process common
to pulseEKKO PRO, Noggin, or Conquest systems, images at
multiple depths are generated in minutes.

Spatial filters act on radar data in the spatial (or positional) direction.
These filters use adjacent traces during the filtering procedure and
alter the shape of the trace through various mathematical
manipulations designed to enhance or eliminate certain features.

SEC2 gain is a composite of a linear time gain and an exponential
time gain which attempts to compensate for the spherical spreading
losses and the exponential ohmic dissipation of energy in the GPR
Line.
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Term Description

Time Window The maximum time selected for viewing, processing or data
acquisition along a line. The length of the time window in
nanoseconds (ns).

Time Sampling Interval The time in picoseconds at which the GPR signal is sampled. Often

set automatically by the system based on GPR frequency.

Topography Files A topography file is a text file containing GPR line positions and the
elevations at those positions. When a topography file is attached to
a GPR line, elevations for every GPR position are saved into the
elevation field of the GPR trace header.

Trace Plot View Traces when you want to display subtle features in the data file
or view the effect of different editing and processing types have on
individual traces.

Viewing traces can help you determine whether time-zero point
needs to be edited. Normally the time-zero point should occur at the
first large deflection in the signal. If not, time scales and depth
scales on section plots will be inaccurate.

Universal Transverse UTM is a geographic coordinate system that uses a 2-dimensional

Mercator (UTM) Cartesian coordinate system to give locations on the surface of the
Earth. It is a horizontal position representation, i.e. it is used to
identify locations on the Earth independently of vertical position, but
differs from the traditional method of latitude and longitude in several
respects.

UTM Zone The UTM system divides the Earth between 80°S and 84°N latitude
into 60 zones, each 6° of longitude in width.

UTM Zone Number Zone 1 covers longitude 180° to 174° W; zone numbering increases
eastward to zone 60 that covers longitude 174 to 180 East.

UTM Letter Each zone is segmented into 20 latitude bands. Each latitude band
is 8 degrees high, and is lettered starting from "C" at 80°S,
increasing up the English alphabet until "X", omitting the letters "I"
and "O" (because of their similarity to the numerals one and zero).
The last latitude band, "X", is extended an extra 4 degrees, so it
ends at 84°N latitude, thus covering the northernmost land on Earth.
Latitude bands "A" and "B" do exist, as do bands "Y" and "Z". They
cover the western and eastern sides of the Antarctic and Arctic
regions respectively.

Velocity Speed at which GPR signals travel. Velocity is a critical parameter
when creating depth slice images and estimating target depth since
velocity is used to convert travel-time to depth.

Vertical Filter Applies a running average filter vertically (down the trace) to a GPR
line. The signal is averaged by replacing the data value at a given
point by the average data value over a window centered about that
point. Its primary purpose is to reduce random or high frequency
noise by acting as a low pass temporal filter.
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2. Abbreviations

Abbreviation Full Phrase

AFS Average Frequency Spectrum

ATA Average Trace Amplitude

AGC Automatic Gain Control

BAS Background Average Subtraction

GPR Ground Penetrating Radar

GPZ GPR Project Zip file

MAPI Messaging Application Programming Interface
MHz Megahertz

ns nanoseconds

ps picoseconds

SEC2 Spreading & Exponential Calibrated Compensation
UTM Universal Transverse Mercator
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