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SENSORS & SOFTWARE INC. PRODUCT LICENSE, COPYRIGHT, LIABILITY AND WARRANTY
INFORMATION

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:

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

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

You may not:

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

including modified or merged SOFTWARE PRODUCT to others;

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

i 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



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,y our excl usive remedy shall be, at Sensor
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:

i 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

i 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, Il nc.6s opinion, warrant:

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:



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 listedvatw.sensoft.ca/trademarks
19990023605
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LineView User's Guide Introduction

1 Introduction

Ground Penetrating Radar (GPR) data are collected as two dimensionasectiess of the subsurface.
LineViewis part of the EKKO_Project software package is desiged to plot crosssectional GPR lines
on aPC.

LineView features:

1) DisplayGPR linef a variety of color palettes or as wiggle traces (or both).

2) DisplayGPR linewith tens to hundreds of thousands of traces.

3) Optimize theGPR lindoy adjusting the color palette Contrast and Sensitivity.

4) Apply Default, Auto or User Gains to the data.

5) Display multiplégGPR lineat once.

6) PlotGPR linewith customizable position, timand depth axes and grid lines.

7) Apply same Gain and View Settings to all oB€R lineat once.

8) PIotGPR linesorrected for topography (if elevations integrated).

9) Zoom in/out and pan around GPR linemges.

10) SaveGPR ling to graphics image files liké®, JPG and TIF.

11) SaveGPR ling to the clipboard and paste into reports.

12) Use cursor to display individual raw data traces, processed tracethamdirrentGain.
13) Simultaneous scrolling of link&aPR lines

14) Use Hyperbolditting to extract velocity informaon from the GPR line

15) UseHyperbolafitting to extract velocities from CMP (Common Mid Point) data.
16) Plot the depth axis based on an average velocity value.

17) Quickly change units from meters to feet or feet to meters.

18) Reverse th&PRine direction to easy compare lines collected in a zgg pattern.

19) Use the mouse cursor to determine the position, depth and signal amplitude of any point in the
data image.

20) For data integrated with GP&se the mouse cursor to determine the GPS position of any point
on theGPR line
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21) For data integrated with GPS, rigtlick anywhere on the GPR line and Google Earth is launched
OAT AyadlftSRO FYyR aFtASasg (2 GKS 3Ft2o0lt 20k

22) Use theF8 hotkey to save the position, depth, signal amplitU@BSetc. & the mouse cursor to
the Clipboard and Paste into other documents.

23) DisplayGPR linewith a legend with customizable GPR survey and processing parameters.
24) LineViewretains the display settings from the last time tf@PR linevas plotted.

The LineView sbkare also has the optional Intergtation add-on module (see Software Registration in
GKS 9YYhyt N22SO0G | aSNR& DAdZARSUOX GKIFdinesff26a GKS dz

Interpretation module features:

1) Draw different types ointerpretations onto the data image including points, polylines, boxes
and annotations.

2) Interpretations can span multipléPR lines
3) Print theGPR ling with or without interpretations.

4) Extract quantitative interpretation information to the InterpretatidReportaccessed from
EKKO_Project
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2 Quick Start

2.1 Using LineView

WhenLineViewkA & OF £ £t SR FNRBY (GKS 9YYhuywt NB2SOG LINRANF Y

screen displays a project of one or more GiR&sin separate windows.

Menu Project Toolbar

B | camples2\borpipes ,]!“

ARLEMPY | i Ju o o[E@Qaqen EM|a|m) < View

Vel A I = Q * Pipel = % g o » Toolbar
Poonlon(m)i - :'

T 2
— |
5o :-
2 =
3> :
E— :
B4 3
o
. —
examples2\borpipes Col: Freq: 450 MHz Gain: Dewow + SEC2 Gain ( < -
Attenuation: 3.07 Start Gain: 0.90 Mgdximum Gain: 143) S%: 100 C%: 0 =
< | m ] »
Press F8 or ShiftF8 to copy coordinates - B pos(m):3.579 Depth(m):1.787 Time(ns):23.88 Amp(mV):-11892 Trace®:31 Sample=:200 |

Figure2-1: The LineView main screemith a GPR line displayed in a window.
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If a Conquest Line Scan or a grid line fro@ri@ Scan is plotted in LineView, the Power Cable Detector
(PCD) response is plottainder the line image. The vertical scale of the PCD plot is listed in the Legend.

EJ 0304_02B-Grid #0002\YLine 5 = IDI

Position (ft)

Depth(ft), V=0.328 (ft/ns)
(su) awyL

0304_02B-Grid #0002\YLine 5 Col: 2014-Mar-04 Freq: 1000 MHz
Gain/Filter: Dewow + SEC2 Gain (Attenuation: 7.17 Start Gain: 0.96
Maximum Gain: 30) PCD: 10K

Regardless of how many GPR Lines are in the Project, initially only GPR lines checked in Project Explorer
in EKKO_Project are display&aglure2-1). Other GPR Lines files can be displayed by:

1) Selecting the GPR Line name from the ddopvn list on the Project Toolb&#), or,
2) Opening all GPR Lines in the Project by selegtiimgiow > Open All GPR Linés).6).

3) Clicking theDpen All Lines in Projediutton on the Project Toolbar2(4):

B

2.1.1 Displaying GPR Lines
GPR lines can be displayed in a Color Scale, Wiggle Trace, both or(@efher

The Legend under the line image pies details of the current GPR lirighe information specified in
the Legend can be edited using the option und@w >Settings > Legen@ab(6.12).

The MenusShortcuts and buttons on théiew Toolbarallow the user to further modify and customize
the line imageg2.5).

The Color Palette can be changed under¥iew > Settings > Color Paleti@ab from the meny6.8) or
by selecting theColor Palette Settingbutton from theView Toolbar(2.5):

=



LineView User's Guide Quick Start

Gain is tle amplfication applied to the GPR lin€he Gain Type can be changed by selestiay >
Settings > Gain/Filter Tab> Gain Ty{#9.1.3. The Gain Level can be changed in\Wiev > Settings >
Gain/Filter Tab.

The Gain Level can also be changed using the Gain dropdown Wiethd oolbar

|Aut0 v

Auto

If the Gain Level is set to a Nuerbd Level (not Auto), the Gain Increase and Gain Decrease buttons on
the View Toolbar(2.5):
can be used to quickly change the Gain Level.

Grid Linegorresponding to the major positions and depth labels can be superimposed @&RRding
Grid Lines are displayed by selectifigw > Grid LinegSection7.15.9. The specific grid lines are
selected undeWiew > Settings > Axes TéBection6.10.3.

The colors of the grid lines and wiggle traces can be changed Mielgr> Settings > Generahb(6.7).

The font for the axes and legend can be changed uN@ar > Font(7.14) or View > Settings > General
Tab(6.7.9.

The Depth scale is based on the velocity set udMiew > Settings > Axes Tab > Depth Agi40.3.3.
The best way to determine this value is through fraol > Hyperbola Velocity Calibratianethod

(9.2.0).

If the data file has elevation data integrated with it, t8&R linean be plotted with topography by
selectingView > Settings > Axes > Elevation A%ig0.3.9.

As the mouse cursor is moved over B8R linecrosshairs appear and information about the current

position, depth, etc. of the crodsairs in theGPR linare displayed on the Status Bar on the bottom of

the main window(2.9).

2.1.2 Adding Interpretationsand Flaggoptional Interpretation module)

If the InterpetationY 2 Rdzf S A& Syl oft SR 6aSS {2FdgFNBE wS3IAadNI G
interpretationsand flagscan be drawn on top of the GPR line(s) using the mouse cursor.

By default, Flag is selected in the interpretation selector dropdown on the intefioettoolbar.
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Fle Edt View Interpretation Tools Window _Help -
D | amsieRbemives g8 | ~
SRR MPY v e oo lmBaBR QN BM|&|m
Cvel /| @ [@] o [none % B @y S

. e e — | et ———————— . . =

o p— NN i et

-~

(su) awny

Depth{m), V=0.145 (m/ns)

Press FB or Shift+F8 to copy coordinates

Figure2-2: Interpretations are created and added to th@PR line

To create a new interpretation, selelctterpretation > Create Newnterpretation (8.1) or select <New>
from the dropdown list on the Interpretation toolbar

In the CreateNew interpretation dialog, thenew interpretation caneither be based on an existing
template 8.1.4) orcreated manually using therawing Took8.1.2). In both cases Hame (8.1.1) must
be given to the interpretation before the OK button becomes active

If using theDrawing Took8.1.2 to manuallycreate aninterpretation, select one of thénterpretation
types Point, Polyline, Boar Annotation. Then use th8ettings(8.1.2.6 button to set the properties
such as line color, marker style and text font manually.

Make the new interpretation théctive Interpretation(8.2.1) by selecting it from the droplown list on
the Interpretation Toolbar(2.7).

After creating a new interpretatio, the newly added interpretation is shown in the Integfation
selector dropdowron the interpretation toolbarandLineView is automatically isdd Observations
(8.3.1y mode (the Add Observations button on th&erpretation Toolbaris pressed). Use the mouse to
addnew observations on the GPR line(s). Interpretations are not restricted to a &8Rgrdingthey can
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span multipleGPRinesto, for example, interpret the same pipe or the same horizon on several GPR
lines.

Observations can also leoved(8.2.2.9 or deleted (8.2.2.). Polylines can be c(®.3.2), points
inserted 8.3.9 and polylines joined togethe8(3.4).

Oftenused interpretations can be saved Bsmplatesfor use with other projectsg.5).

Interpretation details are written to thénterpretation Reportavailable from the EKKO_Project program
64SS GKS 9YYhuyt NWwtethadiithe isarSesies obsztidh Sakid the

Interpretation Report in elevations rather than depths, Interpretations should only be ad&a&dERhe
GPR lindnas been plotted with ailevation Axig6.10.3.4.

2.1.3 GPR Linémage Outputs

When satisfied with th&PR linglisplay, selecFile > Print Imagé4.3) to print a hard copy output or
File > Export Imaggét.1) to save the image to a graphitite.

SelectFile >Save View(4.2) to attach the image to the project to include in tB#R Summary Report
To copy theGPR lingo the clipboard selectEdit > Copy Image to Clipboa(d.1).
GPR linesan beoutput with or without the interpretations displayed (15.10.).

It is also possible to only output theterpretations graphicallyvithout the GPR data imagé.7.5.
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2.2 Window Operations

2.2.1 Active Window

LineView may have two or more GHie windowsopen. However, only one window at a time is

G 0OGAdSe yR Oly KIFI@S OKIy3asSa YIRS G2 Adz F¥2N SEI
Legend option. The Active Window is always indicated by ited&dme Eigure2-3). Depending on

the Windows settings, the difference may be subtle

[Fie Edit View
B comple\boppes -8

| FELE MBI U | JH el @laREA@QN B & [
vel /| D@ Noe o B B

Depth{m), V=0.145 (m/ns)
Depth{m), V=0.145 (m/ns)

Figure2-3: The Active Window is indicated kymoredarkly-coloredframe.

The current active window is listed in the Project List dropdown orPitegect Toolbar(2.4) and
checked in the list under th&vindow menu(10).

2.2.2 Resizing Windows
To change the size of a window, click and drag any frame or corner.

As the size of th&PR linevindow changes, th&PR linavill resizeto fill the maximum size within #h
window.

The windows can also be resized and closed using the buttons located in the upper right corner
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2.2.3 Tiling Windows

Use the menu optioWindow > Tile Horizontall§10.4) or the followingView Toolbarbutton (2.5) to
arrange the windows horizontally:

=

When tiling horizontally the curremctive Window(2.2.1) will always appear on top.

Use the menu optioWindow > Tile Vertically{10.3) or the followingView Toolbarbutton (2.5) to
arrange the windows vertically:

i

When tiling verttally the currentActive Window(2.2.1) will always appear on the left.

2.2.4 Opening a New Window
A second viewf an alreadyopenGPR linavindow can be made by selectigindow > New(10.1).

2.3 Legend
The data image has a legend that displays information abouGtPR lin€Figure2-1).

The display of the legends can be enabled and disabled under the menu option View > Show/Hide >
Legend or pressing or depressing the Toggle Legend Viewing button Wiethd oolbar(2.5):

2.4 Project Toolbar

The Project toolbar has theroject Listdropdown to allow the user to select a GPR line from the project
to display in LineView.

T2 | examples2\SALTMINE -

Theleft-most button is used to quickly open ALL the GPR lines in the project.

A brief description of the function of a button is displayed by hovering the mouse cursor over the button
for about 1 secondA longer description of the buttofunction can also be foundn the Status Bir on
the bottom of the screerf2.8).

2.5 View Toolbar

Most operations involving changing ti&PR linean be performed using the buttons on the View
toolbar.

AP S welaal B e e eli[DaaBen|EDE
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A brief description of the function of a buttondssplayed by holding the mouse cursor on the button for

about 1 second.
@] & & &

| Show or Hide Legend i

There is also a longer description of the butfanction displayedon the Status Bar2.8) on the bottom
of the screen.

The View Bar is made visible by checking it uniew > Show/Hide > Toolbar > Vie{@.15.1.1.

2.6 Velocity Toolbar

Thevelocity for the depth or elevation axis can tfeangedusing the Velocity Bar.

Vel flﬂ

A brief description of the function of a button is displayed by holding the mouse cursor on the button for
about 1 second.There is also a longer description of the butfanctiondisplayedon the Status Bar
(2.8) on the bottom of the screen.

The Velocity Bar is made visible by checking it uMilaw > Show/Hide > Toolbar > Velocif}.15.1.2.

2.7 Interpretation Toolbar

Operations for making new interpretians, picking the active interpretation, adding deleting
observations or editing interpretation templates can be performed using the Interpretédiolbar.

= @ & A~ Flag > T

A brief description of the function of a button is displayed by holding the mouse curgbedyutton for
about 1 second.There is also a longer description of the butfanctiondisplayedon the Status Bar
(2.8) on the bottom of the screen.

The Interpretation Bar is made visible by checking it undew > Show/Hide > Toolbar >
Interpretation (7.15.1.3.

2.8 Status Bar

As the mouse cursas moved over buttons on the toolbars, the status bar, at the bottom of the screen
(Figure2-1), provides helpful descriptions of the purpose of the particular button. For example, holding
the mouse over the Legend button will display the following on the Status Bar:

Show or Hide Legend

When the mousewrsor is located on th&PR lingthe right side of the status bar displays information
about the data at that location:

10
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Pos(m):4.187 Depth(m):0.855 Time({ns):16.41 Amp{m):-1.642 Trace#:87 Sample#:92 |
The status bar is visible on the bottom of the scrégrchecking it under th¥iew > Show/Hide > Status

Bar(7.15.2.

2.8.1 GPS

If the GPR data file has GPS information integrated in (using the EKKO_Project, EKKO_View Deluxe or
IcePicker software), the GPS positioatitudeLongitude and/or UTM coordinates are also displayed
on the Status Bar:

IPos(m):?EéZ Depth(m):0.809 Time(ns):15.50 Amp(my):1.059 Trace#:150 Sample#:90 ILat: 37.9367650 M, Long: 75.4514433 W

The format of the GPS information can be changed uMilew > Settings > Legend Tab > GPS
Configuration(11)).

2.8.2 Google Earth

If the GPR line has integrated GPS (using the EKKO_Project, EKKO_View Deluxe or IcePicker software),
rightOf AO1Ay3 y@sKSNBE 2y (GKS Dtw fAyS AYIF3IS 2LISya

tolaunch@ 23t S 9F NIK OAF AyadlttSRO FyR aFteé G2 GKS

Position (ft) B
225 230 235 240 245 250 255 260 265 270 275 280 285

m

: 5 .
/ Show in Google Earth
//

;\\

¢ .
0y \ N\
W N

Depth(ft), V=0.274 (ftins)
(su) sy

11
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\"7

lineset:-linejl

P IXNFYENNYYEY

This is an excellent feature for seeing where in the GPR survey area, a hyperbola or other GPR response
is located. Remember that the accuracy of the target locatiamlig as accurate as the GPS.

2.8.3 Exporting Status Bar Information to Other Documents

The data information text on th8tatus Baican be copied to the Clipboard by pressing the F8 key. The
text can then be Pasted into another document like a Word or Exeel fi

t NBaaAY3d GKS G{KATF(HE 188 G6KA{S LINB&a&aAYy3d Cy 6Aff |

Distance(m) Depth(m) Time(ns) Amplitude{m¥) Trace# Sample# Latitude Longitude
473 1.046 2017 -32.228 96 7536.1091593 N 115.1413538 W
5.591 0.732 13.98 3302 113 60 36.1091528 N 115.1413557 W
7.304 1.445 25.09 -10.665 147 95 36.1091395 N 115.1413584 W
§.632 1.261 24.44 -5.09 178 86 36.1091275 N 115.1413620 W
9.91 0.73 13.93 3929 199 60 36.1091190 N 115.1413632 W

To create a file like the one above, press Shift F8 and paste the first line into the document. Then press
F8 for all the subsequent lines.

This feature is &ndy for extracting significant positions from the data image and writing them to other
documents, especially if the optional Integtation module is not enabled.

12
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3 Menus and Shortcuts

The following sections describe the LineVimenus.

File Edit WYiew Interpretation Tools Window Help

Menu options can be accessed by clicking on them with the mouse cursor or by pressing the Alt key
followed by the underlined letter.

Alt+F = File
Alt+E = Edit
Alt+V = View

Alt+| = Interpretation (if optional Intenetation module enabled)
Alt+T = Tools

Alt+W = Window

Alt+H = Help

Submenus can then be accessed by pressing the next underlined letter. For example, to selzimthe
sub-menu under the File menu, press Alt+F and tRen

Popular submenus can be accessed directly by pressimgk€y followed by a letter:
Ctrl+P = Print Image
Ctrl+C = Copy Image to Clipboard

Sensitivity can be increased by pressing the ] key and decreased by pressing the [ key. Pressing the Shift
or Ctrl key at the same time changes the increment. For moraildeteeSensitivity (6.8.2).

Contrast can be increased by pressing the / key and decreased by pressing the . key. Pressing the Shift or
Ctrl key at the same time changes the increment. For more detail€sp&ast(6.8.3.

Gain Level can be increased by pressing the + key and decreased by presskay ther more details,
seeGainLevel(6.9.6.).

13
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4 File Menu

4.1 Export Image

TheFile > Export Imageption allows the user to savegraphics image filef the GPR linén the
current Active Window(2.2.1) or all the open GPR lines. €Tplot can be saved in BMP, JPG, PNG, TIFF
or GIF graphics file formats.

A message opens, asking if you would like to sav&fPR line image in thairrently selected window
or all the open windows. Selecting all open windows saves all the GPR lines to one image file.

Select the graphics format file type from the drdpwn list. Then input a filename and folder to save
the image to.

Organize « Mew folder g== - .@.
7t Favorites — Documents library Armange by:  Folder ~
! Ml Desktop Includes: 2 locations
4 Downloads MName Date modified Type : Size *
[ Drophox
OF = . Adobe PDF 6/29/2011 8:55 AM  File folder =
= Recent Places S =
. Camtasia Studio 11/8/2010 8:34 AM  File folder
— . Downloaded Installations 11/21/2011 212 PM  File folder
= Libraries
j D , Fax 3/8/2011 4:02 PM File folder
£| Documents
= — . My Data Sources 11/8/2010 8:34 AM  File folder
| My Documents
| Public Documents ) My eBooks 11/5/2010 3:03 PM File folder
J’ Music . My Google Gadgets 11/8/2010 8:34 AM  File folder
=) Pictures J, My Pando Packages 11/5/2010 3:03 PM File folder
- . Outlook Files 3/27/201210:21 AM  File folder
B videos il
Sranne. A Dnrimen te 3/8/3011 A1 DRA Eil= fnldar
- n | +
File name:  SALTMINE,jpg -

Save as type: ‘J-PG file (*.jpg) v'

EMP file (*.bmp)
= Hide Folders GIF file (*.gif)
PNG file (*.png)
TIFF file (*.tif)

The Export Image option can also be accessed fronvige Toolbar(2.5) by clicking on thé&ave Image

Asbutton:

SeeView Settinganenu for details on modifying the imag@&)( This menu is used farodifying the
image by turning on or off the scales, grid lines, legéiadsfiducial markers anflag/fiducial text.
These options are useful if you want to add your own scales or annotations using a gpapresn.

If the optional InterpetatonY 2 Rdzf S A& Syl of SR 0aSS {2Fdagl NB wS3aAra
Guide), interpretations displayed on the image (&&erpretation (8)) are saved to the exported image.

If interpretations are not desired on the exported image, they can be temporarily turned off by setting

the Active Interpretationin the interpretation dropdown list on thelnterpretation Toolbar(2.7) to

15
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Noneand then unchecking theiew > Show/Hide > Inactive Interpretationgption (7.15.10.) to turn
off the display of inactive interpretations.

4.1.1 Image Resolution

To obtain the best resolution in the exported image, stretch ydigplay window to the largest size

possible with the desired aspect ratio. The image can also be stretched to extend outside of application
window to obtain even better resolution for the exported image. Even though part of the image is not
visible in theapplication window, it will still be preserved in the exported image.

4.2 SaveView

TheFile >SaveView option savethe GPR linémage in the currenfctive Window(2.2.1) or all the
open GPR lineandattachesit to the project fileto include in the GPR Summary Repditie Save Image
option can also be accessed from tiiew Toolbar(2.5) by clicking on th&ave Image Asutton:

5
A message opens, asking if you would like to save the currently selected winddiwordows

SelectingSave View opens a dialog for naming the imache default name is the name of the GPR line

When the GPR Summary Report is seleatdeKKO _Projedhe user can select from the images
attached to project to appear inthe repoit3 SS Dt w { dzYYF NBE wSLE2 NI Ay (KS
Guide)

See View Settings Men@)(for details on modifying the image by changing the processing, turning on or
off the scales, grid lines, legerfthgsfiducial markers anflag/fiducial text.

Interpretations displayed on the image (skxerpretation (8)) are saved with the image. If
interpretations are not desired on the saved image, they can be temporarily turned off by setting the
Active Interpretationin the interpretation dropdown list on thelnterpretation Toolbar(2.7) to None

and then unchecking theiew > Show/Hide > Inactive Interpretationgption (7.15.10.) to turn off the
display of inactive interpretations.

4.3 Print Image

TheFile > Prinimage option allows the user to produce hard copies of thage in the currenfctive
Window (2.2.1). After selecting this option, a standard print dialog opens which allows the user to select
the printer they wish to print to as well as customize other printing parameters. For examplasehe

can select to print the data image to a Landscape rather than a Portrait orientation.

Theprint dialogcanalso be accessduy pressing the€trk-P keys or by clicking therint button from the
View Toolbar(2.5):

See View Settings Mer{6) for details on modifying the image by changing the processing, turning on or
off the scales, grid lines, legerfthgsfiducial markers anflag/fiducial text.

16
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If the optional InterpetationY 2 Rdzf S A& Syl of SR 6aS8S {2Fidis6FNB wS3IAa
Guide), interpretations displayed on the image (&&erpretation (8)) are savedd the printed image. If
interpretations are not desired on the printed image, they can be temporarily turned off by setting the

Active Interpretationin the interpretation dropdown list on thelnterpretation Toolbar(2.7) to None

and then unchecking th&iew > Show/Hide > Inactive Interpretationsption (7.15.10.) to turn off the

display of inactive interpretations.

4.3.1 Image Resolution

To obtain the best resolution in the printed image, stretch your display window to the largest size
possible with the desired aspect ratibhe image can also be stretched to extend outside of application
window to obtain even better resolution for very large printed images. Even though part of the image is
not visible in the application window, it will still be preserved in the printed image.

17
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5 Edit
5.1 Copy Image to Clipboard

TheEdit > Copy Image to Clipboaagption copies theGPR Linanage in the currenfctive Window
(2.2.1 or all the open GPR linés the Clipboard so it can be pasted into other documents like a Word
document or an anail message.

SeeView Settings Meny6) for details on modifying the image by changing the processing, turning on or
off the axes, grid lines, legenitagsfiducial markers anflag/fiducial text. These options are useful if

you want toadd your own scales or annotations using a graphics program or if you want to tile several
individual images together into one larger image.

TheView > Show/Hidemenu(7.15 can also be used to show or hide GPR line image options like axes,
grid lines and the legend.

If the optional Interpetation module is enabled (see Software Registration in the EKKO_Proe& NI &
Guide), interpretations displayed on the image (&&erpretation (8)) are saved to thelipboardimage.

If interpretations are not desired on thdipboardimage, they can be temporarily turned off by setting
the Active Interpretationin the interpretation dropdown list on thelnterpretation Toolbar(2.7) to
Noneand then unchecking th&¥iew > Show/Hide > Inactive Interpretatiorgption (7.15.10.) to turn

off the display of inactive interpretations.

This option can also be accessed by pressin€thHeCkeys or by clicking on tHéopy Screen to
Clipboardbutton on theView Toolbar(2.5):

The resolution of the image sent to clipboard is controlled by the size of the image on the screen. The
bigger the image on the screen, the higher the resolution of the image sent to the clipboard.

5.2 Copylnterpretation to Clipboard

If the optional InterpetationY 2 Rdzf S A& Syl of SR 0aSS {2F0s6FNB wS3IAa
Guide), theCopy Interpretation to Clipboaranenu option is available under thigditmenu.

TheEdit > Copy Interpretation t@lipboardoption copies details of the observations from thrrent
Active Interpretationto the Clipboard so it can be pasted into other documents like an Excel or Word
document.

Copy Interpretation to Clipboaraan also be accessed by riglticking orthe data image and selecting
it from the menu.

19
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Tool Interpretation GPR Line  Position{m) X(m) Y(m) Depth(m) Time(ns) Elevation(m) Amplitude(m') Velocity(m/ns) GPS-Latitude(deg) GPS-Longtitude(deg)
0.015 1.067  20.88 7.384

Palyline Polylinel LINEX5.DT1 0.1 44.27614 -79.887 16667
Polyline Polylinel LINEX5.DT1 1.126 1.183 232 -17.939 0.1 44.27614833 -79.868716167
Polyline Polylinel LINEX5.DT1 1.726 1165 2283 -4.572 0.1 44.27615333 -79.88715833
Paolyline Polylinel LINEX5.DT1 2.282 1155 2285 -1.624 0.1 44.27615708 -79.887155
Polyline Polylinel LINEX5.DT1 2.807 1244 2441 2.821 0.1 44.27616167 -79.868715333
Polyline Polylinel LINEX5.0T1 3.543 1.253 246 -31.878 0.1 4427616667 -79.68714889
Polyline Polylinel LINEX5.DT1 4.473 1323 2599 27.92 0.1 44.276175 -79.88714267
Polyline Polylinel LINEX5.DT1 4.909 1244 2441 19.304 0.1 44.27617833 -79.88713833
Palyline Polylinel LINEX5.DT1 5.669 1225 2404 9.148 0.1 44.276185 -79.887135
Polyline Polylinel LINEX5.DT1 6.38 1.253 246 19.869 0.1 44.27619 -79.868713167

Figure5-1: Interpretation copied to the clipboard and pasted into Microsoft Excel

20



LineView User's Guide View Settings Menu

6 View Settings Menu

TheView > Setting®ption allows the user to change various aspects ofGRR linémages including
processing, color palettes, axes, data limits, legend, contrast and sensitivity values.

The Settings option can also be accessed fromVibas Toolbar(2.5) by clicking on the Settings button:

Tit
The settings are displayed in various tabs in the di@agure6-1).

View Settings: XLline Ah E-E

General |Color Palette | GainfFilter | Axes | Limits | Legend |

Title

() User Title @ Line () File &Line
GPR File

Display

Color Scale [] wiggle Trace (@ Mo Shading

Interpolation Shading Left Shading Right

Color

Font
| Arial, size=14

[ Apply to all open lines [] Apply to all lines in the Lineset

[ Preview H COK H Cancel ][Aduanced ==

Figure6-1: The View Settings dialog has 6 tabs for setting various parameters of the image display.

6.1 Preview

Clicking on thé’reviewbutton allows the user to see the effect of changes they have made to the View
Settings before permanently applying those changes by clicking coKleitton.

For example, to interactively experiment with a variety of gain methods and settings, sel€&aitme
Typeand appropriate parameters and then sel@eviewto update the display.
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6.2 OK

Clicking theDKbutton applies any changes to the settings for BER line in the Active Windg2.2.1)
and closes the Settings dialog.

6.3 Cancel
Clicking theCancebutton closes the Settings dialggnoring any changes that may have been made to
the settings, including any changes made usiregfreviewbutton (6.1).

6.4 Apply to all open lines

TheApply toall open linescheckbox Eigure6-1) is used to apply all the current settings (on ALL the
View Settings tabs) to all open GPR lines. Checkpbpéy to all open linesheckbox and then pre€3K

Be cautious when using thisdp2 y 0 SOl dzaS GKSNB Aa y2 aGdzyR2¢ | @ Af
changed by pressing OK.

If you press théreviewbutton (6.1), but then decide to abandon the changes, pres§iagcebwill
Gdzy R2¢ Ittt GKS OKIy3aSao

If the Apply toall open linesoption is not selected, any changed settings only apply to the current
Active Window (2.2.1).

6.5 Apply to all lines in the Lineset

TheApply toall linesin the Linesettheckbox igure6-1) is used to apply all the current settings (on ALL
the View Settings tabs) to all GPR lines in the current Lineset (lineset or grid). Chapklihto all
lines in the Linesetheckbox andhen pressOK

The main purpose of this feature is to make it easy to change the view sdtiinggroup of lines
without having to open them allOne specific purpose is to change the view settings for all lines in a
Conquest grid sthey all display the same way the 3D PreviewandLine Previewwindows in
EKKO_Project.

.S Ol dziA2dza 6KSyYy dzaAy3d (GKAA& 2 LlickteSetingsQdavaleéh (1 KS NS
changed by pressing OK.

If you press théreviewbutton (6.1), but then decide to abandon the changes, pres§iagcebwill
GdzyR2¢ Fff GKS OKIFy3aSao

If the Apply toall linesin the Linesetoption is not selected, any changed settings only apply to the
current Active Window(2.2.7).

6.6 Basic / Advanced
The Basic View Settings screen is showsigore6-1.

Selecting theAdvancedbutton adds five buttons for saving and loading View Settings Configuration
files, loading and saving the Default settings as well as loading the Factory Defaults.
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The Advanced View Settings screen is showFigires-2.

View Settings: XLine Bh [ = i&,l
General | Color Palette | Gain/Filter | Axes | Limits | Legend |

Title
(7 User Title i@ Line () File &Line

GPR. File
Display
Color Scale [ wiggle Trace i@ Mo Shading
Interpolation Shading Left Shading Right

Load Defaults
Calor Save As Defaults
Factory Defaults

Font

| Arial, size=14

[ Apply to all open lines [ Apply to all lines in the Lineset

[ Preview H oK H Cancel ][ Basic <<

Figure6-2: The Advanced VieBettings dialog adds 5 buttons omé right side for configuration files.

Every GPR data file opened in LineView has a configuration file saved with it that saves all the display
settings specified in the View Settings dialog box. The configuration §ltheasame name as the data

file but has anIiNlextension. Any settings changed in the View Settings dialog are automatically saved
to the configuration file so that the next time the GPR data file is opened in LineView, it is displayed
exactly the samesthe last time.

The current View Settings can be saved to a configuration file by selectiggieeAdutton.

The current View Settings can be changed to previesesled View Settings by selecting thead
button and selecting a configuration file.

The first time a GPR data file is opened in LineView, it teBefault settings. The very first time that
LineView is run, the Defaudettings are set to the same values as the Faciefaults

The user can define their own Default Settings, to bedusith every GPR data file opened for the first
time in LineViewby selecting the desired View Settings and then pressing#we As Defaultsutton.
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6.6.1 Load

ThelLoadbutton loads a previoustgaved View Settings configuratiofN() file and applies it tothe
current View Settings.

6.6.2 Save As

TheSave Adutton saves all the current View Settings to a configuratibyi)(file. Use this option to
save the current View Settings to dNlfile to load and use in the future.

The user can specify the name anddtian of this configuration file but it is commonly kept in the same
folder as the GPRhe(s).

6.6.3 Load Defaults

Pressing thé.oad Defaultdutton overwrites the current View Settings with the Default settings.

6.6.4 Save As Defaults

TheSave As Defaultbutton sawes the current View Settings and makes them the Default settings. The
Default View Settings are used with all GPR data files opened for the first time in LineView.

6.6.5 Factory Defaults

TheFactory Default® dzi 2y NBaSia GKS OdaNNByd FyR R
settings.

(0p))
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6.7 General Tab

The General tab under View Settings allows the user to edit the image title, display type, color of various
features and the font for all the axetitles and the legend.

View Settings: XLine Ah E-E

General |Co|or Palette |Gain;"FiIter | Axes ILimits | Legend|
Title
(71 User Title @) Line (7 File &Line
GPR. File
Display
Color Scale [ wiggle Trace i@ Mo Shading
Interpolation Shading Left Shading Right
Caolor
Fant

[ apply to &ll open lines [ apply to all lines in the Lineset

[ Preview H CK H Cancel ][Aduan::ed ==

Figure6-3: General tab.

6.7.1 Title

The Title option allows the user to change the title displayed in the Le@eqadre2-1). Note that the
Title must be selected in the Legend Tal.2).

Options for the title aretUser Title LineName onlyor Path &LineName The default title is th&&PR
line name.

TheTitle will appear in the font specified undéont(6.7.9.

6.7.2 Color Scale

When selected, the GPR data will be displayed as a color scale iriqae6-4). This means that the
GPR signal amplitude, which typically varies from negative to positive values, is displayed as different
colors depending on the amplitudalue
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Figure6-4: Color Scale image
A variety of color palettes can be chosen for the display \6e® > Settings > Color Palette Té38.1)).

The data traces can be displayed interpolated (smoothed) or uninterpol&téd

6.7.3 Interpolation

When Color Scale display is selectgthout interpolationselected the data image may appear
Gotft201@¢ 2N LIAESttI SR 6KSy 122YSR Ay 2NJ AT
them. Selecting the Interpolation optidthe default seting) smooths the appearance of the Gife
(Figure6-5).

Figure6-5: Interpolation is used to smooth the ra&PR line imagen the left to the one on the right.

Interpolation is not available when only Wiggle tra¢@$ .4) are displayed.
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6.7.4 Wiggle Trace

When Wiggle Trace is selected, the GPR data are displayed in wiggle trace format. The GPR signal
amplitudes of each trace are plotted in overlapping vertical mwwis with the center of the column
representing zero signal amplitude, the left of the column representing negative amplitudes and the
right of the column representing positive amplitudes. The trace is plotted as a line that oscillates with
the direction al amount of deflection dependent on with the amplitude of the signal at that point

(Figure6-6).

Depending on the size of the display window, the tetamber of traces in the file and the current Zoom
setting(7.9), not all traces will necessarily be displayed in Wiggle format. The number of wiggle traces
displayed is optimized depending on the space available to avoid a creivdiidg image.

If onlywiggle traces are displayed, interpolation is not enabled (stsrpolation above(6.7.3).
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Figure6-6: Wiggle Trace format with shading on the right.

Both Wiggle Trace and Color Scale can be displayed at the samé& itime6-7).
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Figure6-7: Color Scale and Wiggle traces plotted together. The wiggle traces can be plotted with or without shading (no
shading in this example).

NES Tl
]

Wiggle trace requires more than one pixel (and usually 4 or mordisplay the trace amplitudes
whereas color scale only needs a single piidth to display a trace. Therefore, more data can be
viewedon a narrow image in color scale than in wiggle&a

6.7.4.1 Wiggle Trace Properties

When the Wiggle Trace display is selected,Wiggle Trace Propertiesan be edited so that thBight
side (positive amplitude peaks) or theft side (negative amplitude troughs) of the traces are shaded
with color.No Shading is also an optionEigure6-6 shows a wiggle trace display with shading on the
right.

The color of the wiggle traces can also be changed using/tbgle Trace Colaption.

6.7.5 No GPR Image

If neither the Color Scale or the Wiggle Trace options are checkealPRolinégs displayed in théctive
Window (2.2.1). This option is useful to show Interpretations with a white background and no GPR data
image Figure6-8).
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Figure6-8: If both Color Scale and Wiggle Trace options are turned off, no BfeRs plotted. This is useful for plotting the
interpretations without the data.

6.7.6 Marker Color

TheMarker color sets the color of skipped trace flags, the Hyperbola Velocity Calibratio@t®d) and
the Measure t00(9.3).

Skipped Trace Flags displayed if there is skipperbérin the data and if théiew > Show/Hide >
Skipped Traceseption is enabled7.15.6. Skipped Trace Flags appear as rectangles at the bottom of the
dataimage Figure2-1).

The color of the various markers can be changed by clickiniéinker button and selecting a color
from the standard Windows dialog. It is recommended to choose a color that provides high visibility on
the GPR line

6.7.7 Grid Color

Grid Lines corresponding to the major positions and/or depth or time labels can be superimpoged on
GPR lindFigure2-1). This option is available by checkidgd Linesn the Axes Tak{6.10.3.

The color of the Grid Lines can be changed by clickinGtltbutton and selecting a color from the
standard Windows dialog. It is recommended to choose a color that provides hightyisibithe GPR
line.
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6.7.8 Wiggle Trace Color
Wiggle Trace display is described abd.&.4).

The color of the Wiggle Traces can be changed by clickingidigle Tacebutton and selecting a color
from the standard Windows dialog.

6.7.9 Font

The Font option determines the font used for the position, depth and time @x&8.3 as well as the

text in theLegend 6.12). When selected, the standard Windows font dialog opens allowing the user to
select the Font, Font Style and S{Eaure6-9). Increasing the font size decreases the data image size
but will improve the readability of printed images or graphics image files.

The font dialog is also available through Wiew menu (7.14).

-

Font

Font: Fort style:
= Regular
BanmkGE0OTHIC LT B| || |Marrow Bold
BaMKGOTHIC MD M Hmwﬂu;djtﬂﬁ.|g|
Baskerville Old Face Bold i
Ravhauvs 93 - | |Bold Malic -

Effects Sample

[ Strikeout

[] Underine AaBbYyZz

Colar:

I Bzl - Seript:

Westem -

Figure6-9: Font dialog
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6.8 Color Palette Tab

TheColor Palette talunder View Settings allows the user to change the color palette and edit the
Sensitivity and Contrast values for the image.

-
View Settings: XLine Bh |t
General | Color Palette |Gair|,|"FiIter | Axes | Limits ILegend|

Bipolar Color Palette

[bune.crnp v]

- +

o Sensitivity %

D 100
ﬂ ':DntraSt Tu
[ 0
[ Auto Preview
[ apply to all open lines [ apply to all lines in the Lineset
Preview ] [ OK ] [ Cancel ] [Advanr_ed :=:=-J

o

Figure6-10: Color palette tab.

The ColoPalette tab can also be accessed by seledfiegy > Color Palette Settingsom the menu or
clicking on theColor Palette Settingbutton on theView Toolbar(2.5):

ng
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6.8.1 Color Palette

The default color palette foGPR ling isBone. The Color Paletteption allows the user to choose from a

number of predefined color palettes for th6&PR lings). Quite often one color palette may bring out

features in a data set better than otheflSsiqure6-11) so some experimentation may be required to
RSGSNYAYS GKS 2LIGAYFE O2f2NJ LI fSGAGS F2NJ I LI NI A Odz
easiest interpretation of a wide range of data.

auh..lmn.crni

CniG.cmp
coal.cmp
COpper.cmp
default.cmp
flag.cmp
grey.cmp
greyR.cmp
hot,crnp
hsv.cmp
jet.cmp
pink. cmp
prism.cmp
RedGreyElue, crmp
seismic,cmp
spring.cmp
|summer.cmp
,'_winter.uﬂp

" Position fan)
17 3 4 s B T B 8 0 W o2 M U5 owW W
[ Wb b bk ot b el h "

B 1B U W 19 ™ N BN M B
I Ll plilauti b by

Depeh fm)

e 18 | e

L 3 Soom 42T boppes cio8S Col: 184193 Frnq: 450 Mz Goin Type: SEC2 Gau
N Position gm) ™ Fasavin )
17 3 4 s 8 T B 8 0 W 2 MW WU W8 DN R oD u 12 3 4 5 & T B 8 WO 2B U 6V W W DN R D M B

Dot ()

- borppes CG8_Cidataln: ! Cok: 154193 Frmg: 450 Mir Goin Type: SEC2 Gaun Altersastion: 7.95 Masiemmen Gar: 144 Start Gaer 1,00 borppes £:1G8_Cldatala: | Cok: 151193 Fraq: 450 Miz Gain Type: S6C7 Gen Altersastion: 795 Maximum Gain: 144 Start Gawy: 1.00

Figure6-11: Data displayed with different color palettes.
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6.8.2 Sensitivity

The Sensitivity setting controls how sensitive the image is to small signal variations. The sensitivity value
is from 0 to 100%, leasensitive to most sensitive. The default setting is 100% (most sensitive). Pressing
the Normal button (Figure6-10) sets the Sensitivity to 100%.

Decreasing the Sensitivity from 100% widens the color palette around the zero signal level, removing the
weaker signals in the image so only the strongest $sgaee visible.

GPR linsignals vary from extreme negative values to extreme positive values with the zero signal in the
middle. As the Sensitivity setting decreases, the color associated with the zero signal level in the middle
of the color palette wides, resulting in the weaker signals being removed from the image.

- -z—. o — o 2
R - o ~
. - ~ ~ -
Ead ~
- - - e - -

Figure6-12: The Sensitivity value defaults to 100% (left) meaning the image is sensitive to weak signals. As Sensitivity is
decreased, theolor in the middle of the color bar associated with weaker signals around zero, widens, removing weaker
signals from the image (right, Sensitivity=80).

The Sensitivity is changed using the appropriate slider bar in the dialog box.

< Sensitivity (%)
[ | 70
b

The Sensitivity setting for the image can also be modified by clicking on the slider bar and then using the
right and left arrows on the keyboard to increase or decrease the value respectively. If you select the
Auto Previewcheckbox beforehan{Figure6-10), the changes made to the Sensitivity setting will be
instantly visible on the image.

The Sensitivity is increased by five percent (5%) by seléditing> Contrast & Sensitivity > Sensitivity
Increaseor clicking the following button on theiew Toolbar(2.5):

s

O

The Sensitivity is decreased by five percent (5%) by seldgemg> Contrast & Sensitivity > Sensitivity
Decreaseor clicking the following button on theiew Toolbar(2.5):

(SyariAgdrde Oy t&a2 065 AyONBFasSR o0& p: o0& LINBaaA

key on the keyboard.
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t NBaaAyd GKS a{KATFT{ié¢ 1S@& 6KAETS AYyONBlFraiayd 2N RSON
decrease by 10% rather than 5%.

t NBaaAy3a GKS a/ NI ¢ 1Se 6KAES AYyONBFraiAy3a 2NJ RSONS
decrease by 1% rather than 5%.

6.8.3 Contrast

The Contrast setting controls how much of the image area is at the extreftles oolor palette. The
contrast ranges from 0 to 100%. The default setting is 0% (no added contrast). Pres$iiogniad
button (Figure6-10) sets the Contrast to 0%.

As Contrast increases, more and more of the data is displayed at the extreme afdllie color palette.
Contrast can be useful for making weak targets more vigibilee image.

GPR linsignals vary from extreme negative values to extreme positive values with the zero signal in the
middle. As the Contrast setting increases, the colors associated with the high positive and negative
signal levels at the ends of thelor palette widen, resulting in the weaker signals looking stronger in

the image.

Figure6-13: The Contrast value defaults to 0% meaning no contrast is added to the image (left, Contrast=0). As Cantrast i
increased, the colors on the left and right of the color bar associated with the strongest signals, widen into the middle,
resulting in weaker signals looking stronger in the image (right, Contrast=50).

The Contrast is changed using the appropriateeslighr in the dialog box.
£ Contrast (%)

y =

The Contrast setting for the image can also be modified by clicking on the slider bar and then using the
left and right arrows on the keyboard to increase or decrease the value respectively. If you select the
Auto Previewcheckbox beforehan{Figure6-10), the changes made to the Contrast setting will be
instantly visible on the image.
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The Contrast is increased by five percent (5%) by selééiavg >Contrast & Sensitivity > Contrast
Increaseor clicking the following button on theiew Toolbar(2.5):

-

©

The Contrast is decreased by five percent (5%) by selédidwg > Contrast & Sensitivity > Contrast
Decreaseor clicking the following button on theiew Toolbar(2.5):

©

S AYONBlIaSR o0& > o0& LINBaaiy3

(@]

/ 2y 0iN}ad OFy I|faz
key on the keyboard.

t NBaaAy3d GKS a{ KAT{¢ hgShe conatfast WilScauseyti@ Mafue ta ihayedse &rNJ RS O N.
decrease by 10% rather than 5%.

t NBaaAy3a GKS a/iNIé¢ 1Se 6KAES AYyONBFraiAy3a 2NJ RSONS
decrease by 1% rather than 5%.

6.8.4 Auto Preview

Selecting Auto Previewlaws the user to instantly see the effect of changes made to the settings in the
Color Palette tab, including Sensitivity, Contrast and the color palette. This is much faster than changing
the settings and then clicking on tiRreviewbutton (6.1). However, it may be undesirable for large data
files especially with Interpolation turned @f.7.3 because the screen update may be sluggish.

6.8.5 Bipolar Color Palde

A bipolar color palette has colors for both positive and negative values with zero in the middle. Since
GPRines are normally displayed with amplitude values varying from negative to positive values, a
bipolar color palette is the default and is notmually changed.

When theBipolar Color Palett@®ption is unchecked, the color palette becomes monopolar, meaning
that zero amplitude moves from the middle of the color palette to the extreme left. The color palette
only applies to the positive values dfa signal amplitude; negative amplitudes are all colored the same
color as zero amplitude data.
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Bipolar Monopolar
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Figure6-14: Bipolar color palettes (left) are typicany usedr displaying GPR data images. Both negative and positive signal

amplitudes are displayed using the color palette. If a monopolar color palette is used (right), only positive signal angditud

are plotted using the color palette. Any negative signal ampties in the data are all plotted with the color corresponding to
zero (0) signal amplitude.

Processes available in the Deli®cessingoftware like rectifying and enveloping GPR data as well as
CMP Analysis, result in data with all positive amplitualeies. In tiesecases, unchecking thd&ipolar
Color Paletteoption when viewing data allows the full color palette to be used for the positive values.
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6.9 Gain/Filter Tab

The Gain/Filter Tab under View Settings is used to set the parameters for the processinGBRtiae
specifically, DewowGain Background Subtraction Filter and the DynaT Filter

View Settings: LINE1 =
= "

| General | Color Palette| Gain/Filter |Axes | Limits | Legendl |

Dewow [
DynaT All -
Jackground Sul []
Gain Type SEC2 Gain
Level  Auto
Attenuation | 2.92
Start Gain | 0.77
Maximum Gain | 73

A4 44

| = ( D.DDD] |
Gain/Filter | Gain[?3.14]|

[ | pisable Tips Processed ( -0.001) |
Trace=1: Min=-0.066, Max=0.069 (mV) Scale+/-(mV): 50
[ | Apply to all open lines [ ] Apply to all lines in the Lineset

Preview 0K l Cancel thvanced >>

Figure6-15: Gain/Filter Tab for setting the DewowDynaT Background Subtraction filteand Gain. The Trace View on the
right displays the Raw and Processed trace and the Gain.

A description of each parameter is displayed by holdireggrhouse cursor on the parameter input field.
These descriptions are disabled by selectingDisable Tipsheckbox.

The Gain/Filter tab can also be accessed by seleXimg > Gain/Filter Settingffom the menu or
clicking on theView Settings button onthe View Toolbar(2.5):

| it

6.9.1 Trace View

The Trace View is displayed on the right side of the dialog. It is a wiggle trace plot of the current trace at
the mousecursor position. A wiggle trace plot depicts the signal amplitude as a positive or negative
deflection from zero (indicated by the + andigns on the top corners).

After editing the Dewow or Gain parameters, tAeeviewand OKbuttons become accessiblBressing
the Preview button redisplays theGPR line It also redisplays theProcessed trace in the Trace View
using the new Dewow and Gain parameters.

Moving the mouse cursor horizontally to a different trace in @R linevill display that trace ithe
Trace View.
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Figure6-16: Moving the mouse cursor horizontally in th@PR lindehind the Gain/Filter Tab will display the trace
corresponding to the mouse cursor in the Trace View. Moving the mouse cursor vertically @Rfelinenoves the Trace
View crosshair along the current trace. The raw and processed amplitudes are disgaday the left of the Trace View (if

selected).

6.9.1.1 Trace Amplitudes

Using the checkboxes beside the Trace View, the user can select to dispRgvitrace (in black), the
Processedrace (in red) and th&ain(in blue).

Moving the mouse cursor vertically along a trace in@®R linenoves the corresponding horizontal
crosshair in the Trace View. The crdsair makes it easy to see the signal amplitude at any point on the
trace. The raw (in black) and/or processed (id)rsignal amplitudes are displayed to the left of the
Trace View (if checked).

6.9.1.2 Min and Max Trace Amplitude

Below the Trace View, the current trace number and amplitude information is displayed. The minimum
and maximum amplitude values in millivolts (m\)thee trace at the current mouse cursor position is
shown.

If the Raw checkbox is checked, the minimum and maximum amplitude values correspond to the raw
trace and are displayed in black.

If the Processed checkbox is checked, the minimum and maximunitedepValues correspond to the
processed trace and are displayed in red.
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If both the Raw and Processed checkboxes are checked, the minimum and maximum trace amplitudes
displayed are for the Processed trace (in red).

Change the scale of the Trace View [iptediting the Scale value to any number between 1 and 50 mV.
The default scale is 50 mV.
6.9.1.3 Gain

The current Gain is displayed as a blue line in the Trace View by selecting the Gain ctiggkbex (
6-15). The shape of the gain will change depending orGh& Typg6.9.4) and the gain parameters.

Gain values are always positive with zero on the left of the Trace View plot. The zero (0) and + in blue on
the lower corners of the Trace View refer to the gaintplo

The Gain value at any point along the trace is displayed by moving the mouse cursor vertically along a
trace in theGPR linand following the corresponding crobsir in the Trace View. The cresair makes
it easy to see the gain value at any pointtba trace.

The Gain value is displayed in blue to the left of the Trace View.

The minimum and maximum values for the Gain function can only be displayed (in blue) under the Trace
View if the Gain checkbox is checked and the both the Raw and Process&tamtes are not checked.

When displaying the Gain function only, the Scale can be changed to any value up to 32767.

6.9.2 Recommended Gain/Filter

Pressing th&kecommended Gain/Filtebutton will automatically set the processing for the current GPR
line; Dewow $ always selected and tl&ain Typds set to SEC2 withLaevelof Auto. Values for
Attenuation, Maximum Gain and Start Gain parameters are calculated from the data and displayed.

To modify the Recommended Gain/Filter values, adjust the individual paravedtes (see SEC2
(6.9.6.3). Note that changing any of the parameter values automatically changesetedfrom Auto
to User.

6.9.3 Dewow
Depending a the proximity of the transmitter and receiver as well as the electrical properties of the
ANRdzy R GKS UGNYXyavYAd ardaylrf Yle& AyRdz0S | aft2g¢fe

superimposed on the high frequency reflections.

The Dewow process designed to remove this unwanted low frequency signal while preserving the high

FNBIljdzSyOe aArdyltfed ¢KS NBY2QIf 2F GKAA 626 Ay GKS
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removes the low frequency component (right). The Dewow process is highly recommended when dispEBidne and
slices

The wow is removed from the data by applying a running average filter on each trace. A window with a
width the same as that of one pulsewidth at the nominal frequency is set on the trace. The average
value of all the points in this window is calculatediasubtracted from the central point. The window is
then moved along the trace by one point and the process is repeated.

The Dewow process is highly recommended when display@R lins.

6.9.4 DynaT

Dynamic Target (DynaT) preferentially enhaibe response from targets of different sizesmall,
medium and large. GPR signal amplitislasually usetb discern targetssmall targets can be difficult
to see in GPR data because they always produce smaller amplitude responses than larger targets

The DynaT process exploits the fact that the frequency content of the returned signal varies with target
size. The rate of change of signal amplitude with size varies especially strongly for small targets. Using
the ultrawideband frequency contenhherent in the GPR signals generated by Sensors & Software GPR
systems, DynaT differentiates the frequerdpendent GPR target responses to enhance the amplitude

of targets based on relative size.
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TheDynaTparameteris All, Small, Medium or Largaith the default set to All.

6.9.5 Background Subtraction
Background Subtraction is used to apply a runi@imgrage background subtractiditter to the GPR line

The filter remoesflat-lying events in the dattb enhane dipping aml hyperbolic reflections caused by
utilities and other point targets. It can also assist in seeing very shallow targets that may be masked by
the strong signals at the top of tHePR line
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Position (m})

Depth(m), ¥=0.100 (m/ns)
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Filter Width defines the length of the filterA window of traces is averaged and the result is subtracted
from the trace in the center of the window. The window moves along one trace and the process is
repeated.

Thelonger the Filter Widththe longer the flat lyindeature has to be for it to be removeBor example,
setting the Filter Width td-ull Lengthremoves any local fldying reflectionghat are present in the
whole GPR line, typically only the strong direct air and ground waves at the top of the lm&lteFiwill
remove these events but shorter, localizéaltflying reflectors will remain in th&PRine, although their
amplitudes may be reduced.

The shorter the filter lengttthe shorter the flat lying feature has to be for it to be removeebr
example, etting the Filter Width to 2 meters removes any local-flahg reflections 2 meters long or
longer. Flatying reflectors less than 2 meters long will remain in the data line, although their
amplitudes may be reduced.

The background subtractioiitér length must be set in the View Settin@ection6.9.4) dialog but it can
be quickly toggled on or off using the button on the View toolbar

BKG
SUB

6.9.6 Gain Type

In general, GPR signals decrease rapidly with depth and in most cases it is necessary to amplify the signal
using a "gain" function. Gain is used to amplify the strength of the GPR data signal&PRH&s.
Applying gain to GPR data is ganto adjusting the volume knob on a music stereo.

There are 5 Gain Types that can be applied to the GPR data:

1) None
2) SEC2
3) AGC
4) DVL
5) Constant

The current Gaihevelis displayed in the Gain dropdown list on tfiew Toolbar(2.5). This dropdown
list can be used to change the Level. The Gain Type is changed in the Gairdbilter T
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The current Gain Type and parameter values can be displayed in the LEJED (

The shape of the current Gain is displayed in the Trace Vieglegting the Gain checkbokigure
6-15).

Some data may have had a permanent gain appli&€KiKO_Project ather softwaresuch as
EKKO_View DeluxH the data file is opened in LineView, a warning message will appear.

The Data in
the loaded file may
already be gained.

Typically, data that has already been gained should be plotted with the Lin€éien¥ypeset toNone
(6.9.6.9.

6.9.6.1 Level

With the exception of No Gain (None), each Gain Type has one or more parameters that must be set.
The Level option is used to set the gain parameter values.

Level options areDefadt, Numbered LevelsUserand, in the case of the SEC2 géinto.

The Level is changed in this dialog but can laésthanged using the Gain Level dropdown list on the
View Toolbar(2.5):

P # | o fuo__JHE % o o | Q

[ N T
5

Default
User

Default Sts the gain parameters to defined values that will work for most typical data sets but may not
be optimized for the particular data being displayed.

When the Default Level is selected, the Gain buttons orMiee Toolbar(2.5) are disabled.

Numbered LevelsEach gain also has up t8 Nlumbered Levels. Theseegpre-defined gain parameter
values that gradually increase the gain from Level 1 to the last level.

When the Level is set to a numbered level, it can be changed using the Gain [{@t®os the Gain
dropdown list on theView Toolbar(2.5). This makes it easy to quickly scroll through severabkpte
gains and find one that makes ti&PR lindook the best.

User. Allows the user to input values for the gain parameters.

The best way to set the User gain parameters for the SEC2 gain type is to use the Recommended
Gain/Filter button or the Default, Auto or Numbered Levels to determine the gain parameters close to
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the gain you want. Then, simply select and edit the gain paranyetemwant to change and press
Preview or OK. THeevelautomatically changes tdserwhen the parameter value is edited.

When the User Level is selected, the Gain buttons orVibes Toolbar(2.5) are disabled.

Auto: The SEC2 gain also has the Auto Level available. Using thingsRRo uses the average decay
curve of the GPR signal strength over time to calculate appropriate gain parameter values for
Attenuation, Maximum Gain and Start Gain.

Implement those values by pressing Preview or OK.

When the Auto Level is selected, the Gain buttons onitesv Toolbar(2.5) are disabled.

6.9.6.2 None (No Gain)

Selecting a Gain Type of None means that no gain will pedpto the GPR data before it is displayed.
¢KS GNI g¢ RFEGE gAff 0S RAALX I @SR

This gain is not normally selected unless the material has very low attenuation and/or the targets of
interest are shallow, for example, in ice profiling, snow and perhapsrets

As well, if the data has already had a gain permanently applied to the data (for example in
EKKOProject, EKKQ/iew Enhanced or Deluxe), the Gain menu item should be $¢one by the user
or else the data will be gained a second time and may appesrgained.

When a Gain Type of None is selected, the Gain buttons and dropdown list Wiethd oolbar(2.5)
are disabled.

6.9.6.3 SEC2

The SpeadingExponential Calitated Compensation (SEC2) gain attempts to boost weaker signals by
compensating for spherical spreading losses and exponential ohmic dissipation of energy in the radar
data.

SEC Gain = Start Gain * Exponential

Since radar wave signal strength decays eemtially in the ground, the SEC gain represents the gain
function closest to physical reality. The advantage of the SEC2 gainiiscibraéctlyapplied, relative
signal strengths at different depths can be compared. This is not the case withgatiherlike AGC and
Constant.

There are 3 input parameters for the SEC gain: Start Gain, Attenuation and Maximum Gain.

The strongest GPR signals come from shallow targets at the top of then@RRile deeper targets
lower in theGPR lindnave weaker sigpl strength. Therefore, the gain applied to the GiRRincreases
with increasing depth. The gain is a ramp that starts off at the Start Gain value at the topGPEé&ne
ramps up on a slope with the steepness depending on the Start Gain and Attenvalue and levels
off to a constant multiplier when the Maximum Gain value is reached.
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Figure6-18: GPR linavith the gain function shape and parameters on the right. In general, the Start Value isllga or 0,
attenuation (a), which controls the steepness of the slope is usually 0.0 to 20 and the Maximum Gain, which cuts off the
exponential rise is usually 20 to 1000. Try to avoid ogaining the data. Start with low values for Attenuation and
Maximum Gain and increase as necessary.

Attenuation

The Attenuation represents the radar wave attenuation (in dB/m) and this determines the steepness of
the ramp created for the SEC2 function. Lower values mean a more gradual slope while higher values
are steeper. The ramp starts at the Start Gain value and ramps up to the Maximum Gain value.

Changing the attenuation usually has the biggest effect on the data display as compared to the Start
Gain and Maximum Gain values.
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Figure6-19: A low value for Media Attenuation makes th&PR lindook good (left) while a high value ovegainsthe data, in
this case (right).

Typical values for the Attenuation are 0 to 20 (selected from the -di@pn list) but anyalue can be
input by typing it directly into the field. Attenuation values over 20 may be necessary for materials with
very high attenuation. The default value is 5.
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Low values for Attenuation are typically used but higher values may help to improvaalag of
deeper targets. Try to use the lowest value possible as the data can bedawed" making it more
difficult to understand.

Start Gain
The Start Gain is the gain value at zero depth at the top of theliG®R

A Start Gain less than 1 can be used to reduce signal amplitudes prior-tardiagttime (also called
time zero). If the Start Gain is 1 or more it is only applied afterliirsak time (leaving préirst-break
data unchanged).

Typicallyalues for the Start Gain ared 5 with 1 being the default value. Data with high attenuation
may require a higher value for Start Gain, perhaps as high as 10.

Since the Start Gain is a muligslfor the exponential (Attenuation) value, the Start Gain value affects
the steepness of the ramp associated with the Attenuation value. Higher values for the Start Gain will
result in steeper ramps (more gain).

Maximum Gain

Since the SEC gain is an exgattial function, it could go to infinity. The Maximum Gain is the highest
multiplication factor for the GPkhe. The ramp defined by the Attenuation stops increasing once it has
reached the Maximum Gain value.

Typically values for the Maximum Gain 2feto 1000 with 500 being the default value.

6.9.6.4 AGC (Automatic Gain Control)

The Automatic Gain Control (AGC) attempts to bring weak and strong signals to the same level by
applying a gain function that is inversely proportional to the signal strength.

Thistype of gain is most useful for defining continuity of reflecting events. AGC does not preserve
relative amplitude informatiormence once the data have been AGC gained, one can no longer make
reliable deductions concerning the strength of any particudilector relative to other reflectors.

Each trace in the GPR section is processed such that the average signal is computed over a time window
and then the data point at the center of that time window is amplified (or attenuated) by the ratio of
the desiredoutput value to the average signal amplitude.

Note that if a data point value multiplied by the gain value exceeds 50 mV absolutely, the new data
point value becomes 50 650.
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Figure6-20: GPR linavith an AGC gain applied. The AGC is calculated for each trace so varies for each trace. The AGC gain for
the trace at position 1.5m is shown on the right. In general, the Window Width is usually 1.5 pulse widths and the Maximum
Gain is 500.

There are two inpuparameters for the AGC gain, Window Width and Maximum Géguwre6-20 shows
the data with an AGC gain applied using a Maximum Gain value of 500 and a Window Width of 1.5.

Window Width

In computing the gain to be applied at each point, the program calculateavhrage signal level over a
window of points given by Window Width and centered about the point. The Window Width is specified
in units of pulsewidth based on the nominal antenna frequen&ar example, fodata collected at 100

MHz with a sampling inteal of 0.8 ns, and a window width of 1.5, 28 points would be used to compute
the average signal strength.

The Default of 1.5 for Window Width is perfectly adequate in most cases.
Maximum Gain

Since the AGC gain is inversely proportional to the sigrexigiin, very small signals can produce very
large gains. Therefore some type of gain limiting scheme must be applied. The Maximum Gain value
represents an upper limit on the gain that can be applied to the data and weaker signals that would
produce gains lger than this value, are capped at this maximum value.

The Maximum Gain can vary from 1 to 32767. The Default value is 500.

A typical value would be 5@000 depending on the noise and average signal levels.

6.9.6.5 DVL Gain

The DVL Gain applies the same typgaih that is used on the DVL with Noggin systems. The DVL Gain is
a two-staged gain.

First, it applies a linearly increasing gain (Beta) as a function of time. The second stage adjusts the
aSyardAaAgaie G2 avlfttSNI ardldyrta oe& |y a{¢ Odz2NBS
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Figure6-21: The DVL Gain is a twstage gain. First, the Beta value applies a linear gain with a ramp (left). The higher Beta is,

the steeper the ramp and the higher the gain. Then Alpha definesSaaped curve used to translate amplitude values to a
color on the color palette (right).

There are two input parameters for the DVL Gain: Alpha and Beta:

Beta

Beta defines the linear gain as a function of time. The units are in gain per nanoseconitiEneHe
beta value, the steeper the slope and more gain applied to the d&tmre6-21).

Beta varies from 0.01 to 100. The Default value is 0.04.
Alpha

Alpha defines the S shape of the second gain. If Alpha is 100, curve is linear and all signals have the same
sensitivity. As Alpha decreases below 100, the S curve is larger, increasing the small signal sensitivity and
decreasing the large signarssitivity.

Alpha varies from 0.01 to 100. The Default is 1.0.

6.9.6.6 Constant

A constant gain will multiply all data by the user specified value. Thus if the user enters the number 10,
all data points will be multiplied by a factor of 10.

Since both strong ahweak signals are multiplied by the same amount, a constant gain factor has the
potential to overgain and clip the stronger signals shallow in the section and ugaierthe weaker
signals deeper in the section.
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Figure6-22: A Constant Gain of 20. The top of the section is egained while the bottom is undegained.
The constant gain is the only parameter required:
Gain
The constant gain factor that the GPR data will be multiplied by.

Valuescan vary from 0.01 to 32767. Typical values for the Constant gain are in the range from 5 to 1000.
The Default value is 100. A Gain value less than 1 will reduce the signal amplitudes.
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6.10Axes Tab

The Axes Tab under View Settings changes axes settingdimgclnits, titles, increment and grid lines.
The image direction can also be changed.

| General | Color Palette I Gain,Filter | Axes |Limits | Legend| i
Display Lnit
@ Metric (m) ) US Standard (ft) [ Reverse Direction
Hxis Default Title Increment Grid
Lines
Auto
Position | | Position {m)
0.2 o
Auto
Time Time (ns) [
- ns
Depth Depth{m), V=0.100 (m/ns) Auto
Elevation | Velodity(n/ns): 0.100 [.]| 0.5 m
[ apply to all open lines [ apply to all lines in the Lineset
Preview oK [ Cancel ] [.ﬁ.dvanced ==

Figure6-23: Axes tab to specify axes to display, grid lines, units and line direction.

6.10.1Display Units

TheDisplay Unitssetting determines the units that will be used for the Position and Depth axes; either
meters or feet.

The units default to those used during the original data collection but can be converted and displayed in
either meters (m) or feet (ft).d¥ example, data collected in feet can be plotted in meters.

¢KS RAaLXF& dzyAtda OFry Fta2 68 OKIy3SWewddolbdINEaaAy 3
(2.9)
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6.10.2ZReverse Direction

The Reverse Direction checkbox is used to reverse the direction GRRelingfor example, if the data
positions go from 0 to 10m, reversing the direction will display the data from 10 to Om.

Peema im)
93 98 100 101 102 103 104 D5 105 107 1C8 DE 110 411 412 193 16 M5 416 117 B 118 420 42 422 123 AM 125 126 127 426 129 130 131 132 133 43 136 1% 37 138 1% @D 14 3

[EETY

Degrim). v-0 056 (nunz)

LXEZ Cot 0771420 Fresp 250 RS Proc: Davwicay + SEC2 G (Alteswaticn: 6.00 St Gaie 400 Kavdrun Gai 520

Foenor im)
141 140 139 133 1% 136 135 43¢ 133 432 13 130 129 123 127 428 125 124 123 122 1A 120 419 18 117 115 15 Me 113 112 111 110 109 103 07 106 105 04 103 10z 101 100 4 %@

.......

Degth(m), V0056 (ninz)

LME2 Cot 07/ 420 Fre 250 KA Proc: Davwicwy + SEC2 G (Alteswaticn: 6.00 Siavt Gae ¢ 00 Ravdrun Gaixe 520

Figure6-24: The Reverse Direction option.

Note that all features associated with position get reversed. This includes the position axis, GPS,
flagsfiducial markers and skipped traces.

This option is designed to allow users to compares collected in a zigag (also called Forward
Reverse) survey format in the same orientation.

6.10.3Axes

GPR ling are typically displayed with a position axis across the top, time axis on the right side and depth
or elevation axis on the left side. Thres settings are changed in this tab.

The Axes tab can also be accessed by clicking ovidhmutton on theVelocity Toolbar

Vel

Features common to all axes are:
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Any axis can be removed from t&PR lindy unchecking the appropriate Axis checkbox.

1 All Aes can be quickly displayed or removed from @R lindy checking or
unchecking the&/iew > Show/Hide > Axesption (7.15.7).

9 The position, depttand elevation axes units default to the units used during data
acquisition but can be changed undeisplay Unit96.10.J).

1 The Title for the axis can be left as thefault Titleor the user can uncheck the Default
Title checkbox and enter a custom title.

1 The axid.abel Increments automatically set from the data limitsAlito is selected. The
user can define the axis label increment by unchecking the Auto checkbox and entering
a value. The axis labels are displayed with the number of decimal places specified in the
input value; for example, a value of 10.00 will display axis label values of 0.00, 10.00,
20.00 etc.

1 Grid lines associated with an axis can be removed fronGfARihe by unchecking the
appropriateGrid Linexcheckbox.

1 All Grid Lines can be quickly displayed or removed fronGIAR lindy checking or
unchecking th&/iew > Show/Hide > Grid Linegption (7.15.9.
6.10.3.1 Position Axis
The Position Axis is displayed along the top of&RR lin€Figure2-1) if it is checked in this dialog box.

Vertical Grid Lines corresponding to the Position Axis labels are displayed GREhénéf the Grid
Linesoption is checkedFigure2-1).

6.10.3.2 Time Axis

The Time Axis is displayed in nanoseconds (ns) along the right sideGPEéndFiqure2-1) if it is
checked in this dialog box. If, however, the Depth axis is unchecked and removed from the image, the
Time axis moves to the left side of t&PR line

Horizontal Grid Lines corresponding to the Time Axis labels are displayed GRBhé&ndéFigure2-1) if
the Grid Linesoption is checked. Note that only time OR depth horizontal grid lines can be displayed:;
not both.

If the Time Scale Offsatalue is not set to the First Break (Sectibd), the time offset value, in
nanoseconds (ns), is displayed in the time axis title.
6.10.3.3 Depth Axis

The Depth Axis is displayed on the left side@®R lindEigure2-1) if it is checked in this dialog box. The
depth axis is noflinear (squished on the top) to correct for the antenna separation.

GPR data are measured in time and to convert time to depth, a velocity value for the material scanned
must be enéred in theVelocityfield on the Axes tab. This velocity value is displayed in the Depth Axis
title.
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Depth Axis Velocity

LT &2dz ySSR KSf L) aStSOUGAy3a |y
table of typical velocit values for various materials is display€&be velocities are listed in meters per
nanosecond or feet per nanosecond depending on the setting for W)itthe default velocity is 0.10

m/ns or 0.328 ft/ns.

LILINRLINA F S @St 20Ad

GFPR Velocity Selection

The signal velocity is used to calculate the depth of events,

and for data processing.

Inaccurate signal velocity will give inaccurate depth measurements,
and Slice images.

For GPR [Ground Penetrating R adar) applications the signal velocity
uzually iz in the range of 0.05 to 0,15 m/ne (00165 to 0,495 fting).
There are zeveral waps to estimate the signal velocity,

zuch as hpperbola velocity estimate. Please see manual for details.

In the absence of information to base a velocity estimate on,
awelocity of 0.1 ménz (0,33 it/ng] may zerve az a starting point.
However, the accuracy of such an azzumption should be verified or
event depths [and data processing] will be inaccurate!

The following are some typical signal velocities observed in common

geological matenials [your walues will most likely be somewhat different):

@ 2006-2008 Senzars & Software Inc. All rights reserved.

0.033 - Water

0,060 - Saturated sand/Clays
0,070 - Silts

0.090 - Shales

0.100 - Pavement

0,120 - Limestone fConcrete
0,130 - Granite/Dry salt
0.150 - Dry sand

0.160 - Ice

0,300 - Air

o ]

Figure6-25: Velocity Table

= -

An inaccurate velocity value will result in an inaccurate depth scale. If a hyperbolic response is observed
in the data, the velocjt can be extracted from the data by performinglgperbolavelocity Calibration
(9.2.1). Velocity can also be extractédd/ou have GPR data over a target thaitia known depth in the
subsurface4.2.2) orfrom CMP/WARR dat@@.3

Horizontal Grid Lines corresponding to the Depth Axis labels are displayed GRBéndFigure2-1) if
the Grid Linesoption is checked. Note that only time OR depth horizontal grid lines can be displayed:;

not both.
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6.10.3.4 Elevation Axis

If topographic data were added to GPR data, @R linean be shifted to compensate for topography
and plotted with an elevation axis.

Position (m)

Elevation(m), ¥=0.100 m/ns
(su) awny

Shottom of slope

A

FAY [AY

650

Figure6-26: GPR linalisplayed with an elevation axis.

The Elevation Axis is displayed on the left sideGRR lin€Figure6-26) if it is checked in the dialog box
under View > Settings > Axes tab

GPR data are measured in time and to convert time to elevation, a velocity value for the material
scanned must be entered in théelocityfield on the Axes tab. This velocity value is displayed in the
Elevation Axis title. inaccurate velocity value will result in an inaccurate elevation scale.

Elevation Axis Velocity

LT &@2dz YySSR KStLJ aStSOGAY3I Iy ILILINBLNRIGS @St 20A0
table of typical velocity values for various magéds is displayed=igure6-25). The velocities are listed in

meters per nanosecond or feet per nanosecond depending on the setting for Opiteg default

velocity is 0.10 m/ns or 0.328 ft/ns.

Horizontal Grid Lines corresponding to the Elevation Axis labels are displayed®REhiénéf the Grid
Linesoption is checked. Note #t only time OR elevation horizontal grid lines can be displayed; not
both.

On a normal depth plot, the depth axis is Alamear (squished on the top) to compensate for the

antenna separation. When plotting data with topography, part of the topographftirghiof the data

file includes correcting for the antenna separation so the elevation axis is linear. This correction results
in the upper part of theGPR lindeing slightly stretched.
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Interpretations andDepth/ElevationAxes

When interpretations are aged with one type of axis (depth or elevaticar)d theusertries to switch to
the other type of axisawarning message is displayed:

LineView @

Warning:

! % Changing the vertical axis between depth and elevation,
the elevation velocity, or the topography infoermation
will change the location of all interpretation chservations
on the current cross-section and report.

This is not recommended, unless changed back later,
Press Cancel to prevent these changes, |

| OK | [ Cancel ]

It is best to decide whether you want the datbotted with a depth axis or an elevation aB&FORE
adding interpretatons.

If the user desires observation values in theerpretation Report(available in EKKO_Project) in
elevations rather than depths, Interpretations should only be adafibek:

1) the GPR lindasTopographic data added that will not be changed and
2) the GPR line is plottedith an Elevation Axigsing a velocity value that will not be changed

Changing either of these AFTER adding interpretations shifts the vertical positions of the interpretations
and is NOT recommended

Previously TopeShifted Data Fés

LF I KAZAG2NAOFKt Dtw RFEGF FAES gl a G(G2L23IANI LIKAOKTE &
EKKO_View Deluxe program, when the file is opened in LineView, a warning message is displayed:
This file has been topographically

shifted. Except for Constant Gain, it is
not recommended to apply any processing

after topographic shifting has been done.
If other types of processing [i.e. Dewow] are
desired, they should be applied to data
before topographic shift is applied.

In this case topographic shifting should be thst process performed after the Dewow and Gain have
been applied. When a topographically shifted file is opened, the user is advised against applying more
Gain or Dewow in the Gain/Filter Tab.

Previously topeshifted data can only be plotted with an eldizan axis, not a depth axis.

>AGK [AYyS+AS6Qa FoAfAGE (2 FLIX® (2LRINILKAO 02NN
ySO0SaalkNE 2N RSAANIGES (2 d&ad GKS a{KATG ¢2L323INI LI

shouldonlybeusedtda y 1 SANI 6S (GKS St S@lFraAaz2y RFEGF Aya2 (GKS Dt
routine.
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6.11 Limits Tab

TheLimits Tabunder View Settings changes depth, elevation or time limits foGR® line

If data are plotted with &epth Axig(6.10.3.3, the limits of the data image can be set using time and/or
depth limits Elevation limits are not accessibleidure6-27).

If data are plotted with arclevation Axig6.10.3.4, the limits of the data image can be set using time
and/or elevation limitsDepth limits are not accessiblEigure6-30).

TheAvailable Data Ranglkeox shows the depth and time ranges. Depth ranges from zero (0.0) to the
maximum depth of the data based on the velocity set underDiepth Axis(6.10.3.3. Time ranges from
the start time (which is usually negative) to the end time in nanoseconds.

e e tnei e ,

| zeneral | Color Palette I (ain,Filter | Axes | Lirnits |Legend|

Data Limits
Available Data Range:
Time:-74.400 to 437,200 ns
Depth:0.000 to 22.041m
Top Bottom
@ Zero () Min. @ Max.
Time {ns) ) )
() User 0.000 7} User 437,200
Depth {m) (71 User 0.000 (7 User 22.041
Elevation {m) () User N/& i) User NJA
Fit wiew to limits
[] Apply to all open lines [] Apply to all lines in the Lineset
Preview K Cancel ] [.ﬁ.dvanced ==

Figure6-27: The View Settings kimits Tab when the axis under the Axes Tab is set to Depth. In this case the Elevation limits
are not accessible.

TheLimitsoption and theApply to Allcheckbox6.4) are useful for plotting multiple data files, even
those with different time window lengths, with the same limsts they can be easily comparec-
screen.
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6.11.1 Time Limits

6.11.1.1 Top Time

The Top Tim Limit option allows the user to set the minimum time displayed#&R ling Eigure6-28).
There are 3 options for this setting:

1) Zero Time(the default) displays data starting #tte first break

2) Min Timedisplays theGPR linstartingat the minimumtime; usuallya negativetime that
includes althe data beforethe first break The Min Time could be a positive time if the GPR line
has bea cropped.

3) User Timeallows the user to input the minimum time to be displayed in @RR lineBe
cautious when using a positive top User Time because it will remove data at the top@PRe
line (Eigure6-28, bottom image).

m Peation (m) m Pozition (m)

23‘56'7B9!0111213141516‘7!31920212232425 1 2 3 4 § 6 7 8 9 10 11 12 13 14 15 16 7 18 18 20 21 22 23 24 25

Dapthim), ¥=0.133 (mine)
Degth(m), V=0 133 (mine)

Figure6-28: Zero Time (top left), Min Time (top right) and User Time (bottom) settings for the Top Time Limit.

6.11.1.2 Bottom Time

The Bottom Time Limit option allows the user to set the maximum time display&@Pétling.
There are 2 options for this setting:

1) Max (the default) displays the full time range of tl#PR ling

2) User Timeallows the user to input the maximum time to be glsyed in theGPR lineA User
Time less than the Max time will crop data from the bottom of the image.

If the Bottom User Time is set to a value larger than the maximum time @& lingthe GPR linavill
show the time axes but the data below the Maxim time will be blankKigure6-29, middle imagé.
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6.11.2 Depth Limit

The Bottom Depth Limit option allows the user to change the maximum depth display@é&Rrlins.

If the maximum depth value is less than the maximum depth in the data, the bottom GRkelinds
cropped. If the maximum depth value is greater than th@ximum depth in the data, white space is
added to the bottom of the5PR lin€Figure6-29, middle image).
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Figure6-29: The Bottom Depth/Time Limit (left) shows the full depth/time of tH&PR lin€left) while the User Depth and
User Time options can be set to show mgmeiddle) or less (right) data.
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6.11.3 Elevation Limit
The Elevation Limitgr@ only accessible if data are plotted with an Elevation Axi€(3.9.

General I Color Palette I Processing I Axes Legend I
~Data Limits
Available Data Range:

Time:-163.200 to 1045.600 ns
Depth:0.000 to 43.444 m

Top Bottom
@ Zero " Min, * Max.

e () e [ 0000 | ¢ yse| 1095600
Depth {m) | N4 | T
Elevation {m) | User I 495,920 | Userl 443,680

IV Fit view to limits

Apply : l—l
)| to Al Preview I oK Cancel Iﬁ\dvanced >>|

Figure6-30: The View Settings > Limits Tab when the axis under the Axes Tab is set to Elevation. In this case the Depth limits
are not accessible.

The Elevation Limits allow the user to change the maximum and minimum elevationyelisplzGPR
lines.

M %% S8 680 62 6 €@ B8 T T2 T4
e iy L iy 0

Elevation'm), ¥=0.100 mins
(upousy

Figure6-31: The elevation limits default to the highest and lowest elevations in the data file. These values can be edited in
the Limits dialog.

6.11.3.1 Top Elevation
The Top Elevatiodefaults to the highest elevation wa in the data fileFigure6-31).
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If the Top Elevation is set greater than the highest elevation ifRR lingthe full elevation axis is
displayed but white space is added to the top of BER linéFigure6-32).

Pastion (m)

3 10 12 14 18 18 20 2 W 2B B WV 32 H SF ¥ 40 42 4 45 a6 S0 52 4 6 S8 60 62 €4 € 8 T T2 'I’:t

Elevstionm), ¥=0.100 minz
(su) suay

Figure6-32: If the Top Elevation value is higher than the highest elevation value in the data file, white space is added to the
top of the image.

Be cautious when using a Top Elevation that is set less than the highest elevation in the data because it
will remove data at the top of th&PR lin€Figure6-33).

Postion (m)

19 18 20 2 4 23 2B/ W 2 M FB W/ 4@ &:.‘ 44 4 & S0 5,2 M % S8 60 62 6 €6 9(3 ™12 M

(su) swy

Elevationm), ¥=0.100 minx

Figure6-33: If the Top Elevation value is lower than the highest elevation value in the data file, data at the top of the image
is cut off.

A popular use of the Top User Elevation value is to set a common datum value for a number of related
GPR ling so they can be easily compared.
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6.11.3.2 Bottom Elevation
The Bottom Elevation defaults to the lowest elevation value in the dataHidgi(e6-31).

If the Bottom Elevation is set less than the lowest elevation ifGR& lingthe full elevation axis is
displayed but white space is added to the bottofithe GPR line

Postion (m)
19 16 20 22 24 26 26 S 32 34 B/ W/ 4 402 44 45 4 S0 52 M &€ 58 60

6264(8313?01214
iy 1 iy 0

(auousy

Elevationm), ¥=0.100 mins

Figure6-34: If the Bottom Elevation value is lower than the lowest elevation value in the data file, white space is added to
the bottom of the image.

If the Bottom Elevation is set greater than the lowest elevation inGIRR linedata is cropped off the
bottom of the image.

Pastion (m)
20 2 n % 6 0 32 B B W 40 2 44 46 a4 S0 52 4 % 58 60 62 6 €6 83 n T2 M
e " e " L o ¥ e iy b iy

(g oug

Elevationm), ¥=0.100 mins

Figure6-35: If the Bottom Elevation value is higher than the lowest elevatigalue in the data file, data at the bottom of the
image is cut off.
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6.11.4 Fitto View Limits

If the Fit to View option is selected, the Top and Bottom Limits defined are displayed in the full window.

For example, the original data has a Bottom Limit set to the Max of 9.5m. If the Bottom Limit is changed
to 5m, the data image is expanded vertigdb fill the full window Eigure6-36).

Postion (m) Postion (m)

(20) swL
Depth(m), Vel 148 (mins)
(su) suny

Depthim), Vai 148 (mins)

Figure6-36: Fit to View On: The Bottom Limit is set to the maximum of 9.5m (left). If the Bottom Limit is changed to 5m and
Fit to View ison, the data image is expanded vertically to fill the window with a maximum depth of 5m (right).

If the Fit to Viewoption is not selected, the Top and Bottom Limits are displayed in the window at the
original vertical scale and the data will be truncated white space will appear at the bottom of the
image. For example, the original data has a Bottom Limit set to the Max of 9.5m. If the Bottom Limit is
changed to 5m, the vertical scale remains the same as the original and the data image is trunbated at

(Figure6-37).
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Figure6-37: Fit to View Off: The Bottom Limit is set to the maximum of 9.5m (left). If the Bottom Limit is changed to 5m and
Fit to View & off, the vertical scale does not change and the data image is truncated at 5m (right).
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6.12 Legend Tab
The Legend Tab is used to select the options and order of the options displayed on the Kgere (

2-1).
| General | Color Palette I Gain,Filter | Axes I Limits | Legend !

[] Project File & Line rder
[] Line
[wf Collection Date

[wf Center Frequency

[] Velodty

[wf Gain/Filter Parameters {j.e. Dewow, Gain..)

[] Sensitivity and Contrast GPS Configuration
[ ] Color Bar

[] Palette

[] GPS (Mot Available)

[wf Background Subtraction

Up

[] Apply to all open lines [] Apply to all lines in the Lineset

Preview K, Cancel ] [.ﬁ.dvan::ed =

Figure6-38: The Legend tab controls the options and order of the options displayed on the legend under the data image.
The Legend appeaos the bottom of the data image if:
1) the Show Legend checkbox is checked in this dialog,
2) the Show Legend button on théew Toolbar(2.5) is pressed, or
3) the Legend option under the View menu is seledfed5.9.

To showthe legends for multiple data images at once, checkS8hew Legendnd Apply to All
checkboxes and then press OK. To hide the legends for multiple data images at once, uncBéckthe
Legendcheckbox, check thapply to Allcheckbox and then press OK.

Check the options that you want to appear in the legend. Change the order by highlighting the option
and then using the Up and Down buttons to move the option.

The legend options are:
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1) Title: as defined in th&iew > Settings > General Téh7.1). The default Title is th&PR Line
name, so if thaProject File & Linébelow) is selected in this dialog, tlPR line namwill
appear twice in the Legend.

2) Project File & Linethe name of the Project file followed by the BGb-folder pathand GPR line
name

3) Line the PC subolder path and the GPR line name
4) Collection Datethe date the data file was collected.
5) Center Frequencythe anenna frequency the data file was collected with.

6) Velocity: in meters/nanosecond (m/ns) or feet/nanosecond (ft/ns) as listed under View >
Settings > Axes > Depth AfsL0.3.3. The Velocity is also automatically displayed on the Depth
Axis. The velocity can be calculated using the option under Tool > Hyperbola Velocity Calibration

9.2.2).
7) Gain/Filter Parameters Indicates if the Dewow filter is 06.9.3. Also lists
a. The Gain Type and gain parameters applied to@rR ling 6.9.4).

b. Ifthe GPR line has a Background Subtraction filter applied to it (Séciagh this is
indicated along with the filter length.

8) Sensitivity andContrast (S) in percent listed under View > Settings > Color Palette Tab >
Sensitivity(6.8.2 and (C) in percent listed under View > Settings lerQRalette Tab > Contrast

(6.8.3.

9) Color Bardisplays a graphic image of the color bar used for the data image and listed under
View >Settings > Color Palette Tab > Color Pakétig. 1).

10) Palette: the name of the Color palette used for the data image and listed under View >¢gSettin
> Color Palette Tab > Color PalggeB.]).

11) GPSif the data file contains GPS information, this option displays the GPS start and end
positiors. The format is set by pressing the GPS Configuration from the Legend Tab.
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6.12.1 GPS Configuration
If the GPR data file contains GPS data, the GPS Configuration dialog box is available.

- =
Configure GPS Format... [-Zh,l

| latitudeflongtitude
0 M 5"
@ Decimal Degres

Show Hemizphere Location as: |',5' Letter - |
JIUTH
Uzing Reference Elipsoid: |WGS-84 - |

| Show UTHM Letter Designator
| Show UTH Zone Murmber

Sample GPS Output: Lat: 736383670 5. Long: 436326670 E. E: B[

Ok, ] | Cancel

6.12.1.1 Latitude/Longitude

If Latitude/Longitude is selected with tlilneckbox, the display options are:

1) Degrees Minutes Seconds
2) Decimal Degrees

The options for the Hemisphere are:

1) Do not show

2) Show as plus or minus signA plus (+) sign if Latitude is in the Northern hemisphere or
Longitude is in the Eastern Hemisphere and a migusdn if Latitude is in the Southern
hemisphere or Longitude is in the Western Hemisphere.

3) Lettery C2NJ f I GAGdzRS T {®bdzli KF2 NJ20N3 NIRK/ F2AND deR{SES Fa2ON)  F 2
4) WordY C2NJ f I GAGdzRSET Gb2NIKé 2N a{2dziKéd C2NI [ 2Y:

A sample of the current GPS output is shown at the bottom of the dialog box.

6.12.1.2 UTM

If UTM is selected with the checkbox, the RefemRdipsoid can be selected from the drdpwn list.
The default is WG84.

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.
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7 View Menu

The View menu option allows the user to change various aspects of the images including increasing and
decreasing gain, sensitivity, contrast, zoom, pan, link views, change units, font and showing or hiding
color scale images, wiggle tracflagsfiiducials, skipped traces, axes, grid lines, the legend, toolbars and
Satus Bar.

7.1 Settings
The View > Settings options are described in\tlew Settings Menys).

7.2 Gain/Filter Settings

The View > Gain/Filter Settings menu option provides a shortcut t¥ide > Settings > Gain/Filter Tab

(6.9).
7.3 Color Palette Settings

The View > Color Palette Settings menu option provides a shortcut tgigve> Settings > Color
Palette Tal(6.8).

7.4 Time Scale Offset

The Time Scale Offset allows the user to decide what part of the GPR response coincidestojitiothe
the target.

r —— B
Time zero offset preference . ﬂ

Preferred response for top of targets:

First Break (Traditional) Top of Brightest Band Middle of Brightest Band

[~] Apply to all open lines [ OK ] [ Cancel J
: =

There are 3 positions in the GPR response for the top of target to coincide with:

1) First Break (Traditional): top of thiest band
2) Top d Brightest top of the strongstband
3) Middle of Brightest Band: middle of the stragsgband
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If option 2 or 3 is selected, the time offset value is displayed on the Time axiS&tédqn.10.3.2.

When viewing multiple GPR lines at once, it is a good idea to make sure all the lines are using a
consistent time scale offset.

Note even after interpretations have been added to the d#te, Time Scale Offsgireference can be
changed; Interpretation Reports will still list the correct depth of the object.

7.5 GPR Line Properties

The View > GPR Line Properties option displays the header (.HD) file for the GPR data line displayed in
the current Active Window(2.2.1). This is a text file saved with data (.DT1) file when data are collected.

It contains survey parameter information as well as detailswgfediting or posprocessing performed

on the data file. An example is showrfigure7-1.

GPR Line Properties:LINE19 E] (=] @

1234

Data Collected with pulseEKKO PRO
09/21/20

NUMBER OF TRACES =5253

NUMBER OF PTS/TRC = 1025

TIMEZERO AT POINT = 225,602295

TOTAL TIME WINDOW = 820,0002
STARTING POSITION = 0.000000

FINAL POSITION = 1313.000000

STEP SIZE USED = 0.250000
POSITIONUNITS =m

NOMINAL FREQUENCY = 100.000000
ANTENNA SEPARATION = 1,700000

PULSER YOLTAGE (V) = 1000

NUMBER OF STACKS =64

SURVEY MODE = Reflection

DVL Serial# = 0000-3250-0029

Console Serial# = 0022-3009-0029
Transmitter Serial#= 0026-3171-0018
Recelver Serial# = 0025-3172-0023

Start DVL Battery = 13.07V

Start Rx Battery = 12,25V

Start Tx Battery = 12.20¥ 12.22v

FIRST BREAK POINT CORRECTED. THRESHOLD = -18
SIGNAL SATURATION CORRECTION APPLIED
SPATIAL AVERAGE SUBTRACT FILTER APPLIED. Width=501 traces.
X Y Z Positions added - LatLong

prit | oK |

Figure7-1: Header (.HD) file display.

This header file can also be printed from this dialog box by pressing the Print button.
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7.6 Assisted Rik Processing

If the Interpretation module is enabled, Assisted Pick Processing can be turned on to assist in adding
point interpretations on hyperbolic responses in the GPR line.

Assisted Pick Processing applies two processes to the current GPR line:

1) Migration uses the current velocity setting to collapse the hyperbolic response to a point
2) Enveloping eliminates the negative parts of the GPR siggatsctifying and smoothing them.

Here is the effect of applying this processing on a GPR linehyitkrbolic responses from rebar in
concrete:

01 62 B3 24 05 05 BT 05 05 18 14 |

Together, these processes turn a hyperbolic response into a high amplitude point target that may be
easier topick then the hyperboldn this mode, place the observation at the center of the point to get
the correct depthor use Smart &ints (Sectior8.3.2 to ensure consistent picks

Pressing the hot keyGtrl+T, toggles the Assisted Pick Processing on and off.
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7.7 Gain Increase / Decrease
Gain is @scribed in detail under View > Settings > Gain/Filter Tab > Gai&.9p&.

The options in the View menu are shortcuts for quickly changing the Gain Level.

The gain level is increased by selecting View > Gain Increase or clicking the following buttoWiewthe
Toolbar(2.5):

oy

The gain level is decreased by selecting View > Gain Decrease or clicking the following button on the
View Toolbar(2.5):

ol

These buttons will be disabled if the Gain Level is set to Auto, Default or User. To enable them, set the
Gain Level to a numbered value.

The Gain Level can alse changed using thedn Level dropdown list on theiew Toolbar(2.5):

B Tt | i fae =35 % 70 Yo ||

The possible options are: Numbered Level, Default, User and Auto.

The Level Gain can also be increased by prgs3 (1 KS abé 1S@ I yR RGN 1285 R
the numeric key pad on standard keyboards.

7.8 Contrast & Sensitivity
Contrast and Sensitivity are described in detail uridierv > Settings > Color Palette Téh8).

The options in the View menu are shortcuts for quickly changing the Contrast and Sensitivity values
using the menus.

The Contrast and Sensitivity values can also be changed using tbesati the toolbaf2.5) or
pressing keys on the keyboa(®l8.2and6.8.3.
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7.8.1 Sensitivity Decrease / Increase

Sensitivity is increased by 5% by selectingMleav > Contrast & Sensitivity Sensitivity Increase
option.

Sensitivity is decreased by 5% by selectinguieev > Contrast & Sensitivity > Sensitivity Decrease
option.

If the Ctrlkey is pressed at the same time, the value changes by 1%.

If the Shiftkey is pressed at the same time, the value changes by 10%.

7.8.2 Contrast Decrease / Increase

Contrast is increased by 5% by selecting\tiev > Contrast & Sensitivity > Contrast Increagsion.
Contrast is decreased by 5% by selectingMiesv > Contrast & Sensitivity > Contrast Decreagion.
If the Ctrlkey is pressed at the same time, the value changes by 1%.

If the Shiftkey is pressed at the same time, the value changes by 10%.

7.8.3 Apply Normal Settings to Contrast & Sensitivity

TheView > Contrast & Sensitivity > Normal Settingstion sets the Contrast and Sensitivity values for
the Active Window(2.2.]) to the defaults of zero (0) and 100 respectively.

7.9 Zoom

The Zoom options zoom in and out of B4R linén the position direction.
Before zooming, make sure that ti&PR linggou want to zoom is théctive Window(2.2.1).
There are 4 ways of using the Zoom option:

1) Zoom in to an area 50% of the current image size by selecting View > Zoom > In or by pressing
the Insert key or the following button on théiew Toolbar(2.5):

®)

Zoom in only applies to the position direction. It does not apply to the time or depth direction.

2) Zoom out to an area 200% of the current image size by selecting View > Zoom > Out or by
pressing the Delete key or the following button on N¥iew Toolbar(2.5):

R
Zoom out only applies to the position direction. It does not apply to the time ortddpection.

3) Draw a box around the area to zoom to by selectfigwv > Zoom > Select Area by pressing
the following button on theView Toolbar(2.5):
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After selecting the option to zoom to an area, draw a box on the image by clicking and dragging
from one corner diagonally to the opposite corner. A box will be superimposed on the image as
you drag it. Dropping the box will cause the image in the boxdonzto the full window size.

4) Zoom to the full window size by pressing the Home key or by sele¢tavg> Zoom > Fit to
Window or by pressing the following button on thédew Toolbar(2.5):

&

This option is usually selected to quickly return to the full image view (as determined by the data
limits in the Limits Tab) after zooming in.

After zooming into an image, use the scroll bars to move around and view different areas. The width of
the scroll bar gets narrower each time the image is zoomed in to indicate that a smaller percentage of
the full image range is displayed.

When zoomed iton an image, th&age UmandLeft Arrowkeys scroll to the left anBage Dowrand
Right Arrowkeys scroll to the right.

Page UmndPage Dowmmoves one whole screen to the left and right respectively whileLife Arrow
andRight Arrowscrolls the imaga little bit to the left or right.

If your mouse has a wheel, the image can be scrolled left or right using the wheel.
TheUp Arrowkey scrolls the image up and tB®wn Arrowkey scrolls the image down.
A zoomed in image will still display the position, depth and time scales.

If you scroll beyond the limits of the data into an area with no data, press the Fit to Window button to
return to the data view.

Ei borpipes C:\datalexamples\ '._L'E\ﬁ?
-~

Baztian ()

10 15 Zlﬂ 25 30 35 40 45 S0 S5 60 65 7O
gl i gl

=), ¥=0100 (m#hz)

Depth;

< >

Figure7-2: Zoomed imagelse the scroll bars on the right and bottom to move the zoomed area around the image.
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7.10 Pan

Pan allows the user to move around a zoomed in image. In Pan mode, the mouse cursor becomes a
hand that can be dragged and dropped to vietedent areas of the image.

It can be selected undafiew > Paror by pressing the following button on théew Toolbar(2.5):
T

Once in Pan mode, click and drag the data image to a new location.

To exit from Pan mode, select the option again undew > Paror depress the same button on the
Toolbar.

7.11 Link View Position Range

Two or more data images can be linked together and atdbgether horizontally in the position
direction. This option is very handy for comparing long, parallel lines.

The Link View Position Range option is most useful when the data files were collected with different
frequencies so that you want to scrdfiid positions but keep the depth range for each window different

(Figure7-3).

Ay

Qusdliny, 013 ()
Jemn), #0193 ()
Jepthcn), Va0, 143 (mnz)

1

£

Figure7-3:250, Parallel lines linked by positions and scrolled together. Note that since only the positions are linked, the
vertical time/depth scales can be different.
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7.12 Link View Position and Time/Depth Range

All open data images nae linked together and scrolled together horizontally in the position direction
and vertically in the time/depth direction. This option is very handy for comparing parallel lines.

7.12.1 Linking GPR Lines with the Same Frequency

The Link View Position and Ef@epth Range option is most useful when the data files were collected
with the same or similar frequencies so that you want to be able to scroll horizontally in the position
direction and also vertically in the time/depth directidfidure7-4).

Depth{), \e0228 (L)

Decret), W0 303 (16

S0 55 €D 65

Reaticn ()
70 75 €3 35 4) 45 1D0 105

agthi%), W by

ety =0 0%

Passza i)

5 70 74 DD B2 BD 35 0L 105

50 S5 30 €5

Poaica )

70 75 B0 85 30 35 10C 10§

Dagth(, V0,320 (thz)

Desitt), ¥-0.220 (1¢)
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Figure7-4: Six 250 MHz parallel lines linked by positions and scrolled together.
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7.12.2 Linking GPR Lines with the Different Frequencies

If the data files are different frequenciesg., 100 MHz and 1000 MHz, @PR ling are plotted with the
same vertical scale sbé shallower, high frequency image may be difficult to $egure7-5).

Fosten (m) A Postion (m) ~ Pasitian (m) »
4 5 6 7 8 8§ 10 1N
0

Depth(m), V=0 148 (minz)
[EDENTY

Depth(m), V=0.143 (mirs)
[EDETY

Depth(m), ¥=0.143 (mis)

< | ! | > < ; > <

Figure7-5: 1000, 500 and 250 MHz parallel lines linked by position and time/depth and scrolled together. Note that since
both position and time/depth are linked, the vertical scales for each data image is identical. This has resnlted higher
frequency data on the left being concentrated at the top of the image compared to the low frequency data on the right.
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7.12.3 Zooming into Linked GPR Lines

The Link View Position and Time/Depth Range option is also effective for zooming intontbdoox
area on two or more GPR lines. Simply draw a Zoonfh8xn one GPR line and the zoom is applied to
all the linked lines.
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Figure7-6: Six1000MHz GPR lines are displayed on the top image. When the GPR lines are linked in Position and
Time/Depth, zooming in on one line zooms into the same position and time/depth range otthalllinked lines (bottom
image).
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7.13 Units

The units of the position and depth axes can be set to meters or$sdtct View > Units > Feet View
> Units > Meters

The units can also be changed using the buttons oniber Toolbar(2.5):
m ft

Note that the option selected in the View menu changes the option uhiewr > Settings > Axes >
Display Unitg6.10.7).

7.14 Font

The Font option is described in more detail unifégew > Settings > General Tab > F@{7.9.

The View > Font option is a shortcut to the font dialog used for the position, depth and time axes as well
as the text in the Legend.

7.15 Show/Hide

7.15.1 Toolbar

The View > Show/Hide > Toolbars allows the user to show or hide the toolbars.

7.15.1.1 View

If View > Show/Hide > Toolbar > View is checkedYytbes Toolbar(2.5) appears below the menu bar
(Figure2-1).

BB e [ ‘o |

7.15.1.2 Velocity

If View > Show/Hide > Toolbar > Velocity is checked, the Velocity Toolbar appears at the top of the
LineView WindowHKigure2-1).

@] aa@e o B &l|n] e

Vel fl'{

7.15.1.3 Interpretation

If the optional InterpetationY 2 Rdzf S A& Syl of SR 0aSS {2F0s6FNB wS3IAa
Guide), thenterpretation toolbar (2.7) is available.

If the View > Show/Hide > Toolbar > Interpretation is checkedieepretation toolbar (2.7) appears
at the top of the LineView WindoviFigure2-1).

*  Rebar v[

8 % o

2@
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7.15.2 Status Bar

If View > Show/Hide > Status is checked,Status Bamappears along the bottom of the LineView

Window (igure2-1).

The information text that appearsn the right side of the Status Bar corresponds to the mouse cursor
position within the data image={gure2-1). This text information can be copied to the Clipboard by
pressing the F8 key. For more details S¢atus Bar2.8.2).

7.15.3 FlagsFiducials

FlagsFiducals are markers and/or comments added during data acquisition at specific trace positions
along the line.

If the GPR LineontainsFlagsFiducials, they are displayed on the data image if the View > Show/Hide >
FlagsFiducials option is checked.

Theflags/fiducials will appear alslack and white icons of flags the bottom of theGPR lin€Figure
2-1). Flags with media files attached to them appear as photo, audio or video icons.

If View >Flagfiducial Text ishecked 7.15.9, the text associated with thElagfiducial is also
displayed.

If the data file does not contain atfilagsfiducials, this option is greyed out and not accessible.

7.15.4 Flag/Fiducial Text

If FlagsFiducials is er#ded, the View > Show/HideFtagFiducial Text option is accessible. This option
displays the text associated with tifiagsfiducials Eigure2-1).

The font size of th&lagfiducial Text is the same as the Axis and is changed in View & Bdnhor
View > Settings > General Tab > H61i.9.

If the DT1 file does not contain afiggsfiducials, this option is greyed out and not accessible.

7.15.5 Color Scale / Wiggle Trace

Data images are displayed as a Color Scale infageré6-4), a Wiggle Trace imagEigure6-6), both
(Figure6-7) or none.

If the View > Show/Hide > Color Scale Image option is checked, the Color Scale image is displayed in the
Active Window(2.2.1).

If the View > Show/Hide > Wiggle Trace option is checked, it shows the Wiggle Trace imadeiivéhe
Window.

If both the Show Color Scale Imagmd theShow Wiggle Trac&.15.5 options are checked, both
images are displayed in thective Window.

If neither the Show Color Scale Image ti@ Show Wiggle Trace options are checkedGiiR linés
displayedn the Active Window This option is useful to show Interpretations with a white background
and no GPR data imageidure6-8).
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For more details, see Color Sc@er.2 and Wiggle Trac€.7.4).

These options are tied to the associated checkboxes in the General Tab. To change the data image
display for multiple GPR lines, use the Apply to All opitof).

7.15.6 Skipped Traces

If the data file contains positions where traces were skipped during data collection, this can be indicated
on the data image by selectingew > Show/Hide > Skippetiraces.

Skipped traces appear as colored rectangles on the bottom oGfPR lin€Figure2-1). The color of the
skipped traces can be changed in View > Sgitim Marker Cold6.7.6.

Skipped traces are filled in with interpolated or repeated traces.

7.15.7 Axes
Checking the View > Show/Hide > Axes option ayspaxes around the data imadédure2-1).

The depth scale is displayed on the left side of the image, the time scale is displayed on the right side of
the image and a position scale is displayed across the top of the image.

Before selecting the Show Axes option, make sure that the image you want to display or hide the axes is
in the Active Window(2.2.1).

This option is tied to thaxis currently selecteih the Axes Tal6.10.3.

To change the axes display for multiple GPR lines, use the Applyofutiéh (6.4).

7.15.8 Grid Lines

Checking the View > Show/Hide > Grid Lines option superimposes a grid of dashed lines GRR the
line (Figure2-1).

Horizontal grid lines appear at time or depth label incremd6t$0.3.3. Vertical grid linesappear at
the position label increment§5.10.3.).

Show Grid Lines is greyed out and not available unless grid linsslaoted under View > Settings >

Axes Talf6.10.3.

Before selecting the Show Grid Lines option, make sure that the image you want to add the grid lines to
is in theActive Window(2.2.1).

The Show Grid Lines optialsoavailable by selecting the Togd@keid Linedbutton from the View
toolbar:

This option is tied to theerticalaxis(depth or elevationkelectedin the View > SettingsAxes Tab

(6.10.3.
To change the Grid Lines for multiple GPR lines, use the Apply to All (Gotpn

79



LineView User's Guide View Menu

The grid color can be changed under View > Settings > General Tab > Gr{@.Cda)or

7.15.9 Legend
Checking the Show Legend option adds a legenkda®@ PR lindFigure2-1).

The Legend appears as lines of text below@HR linelt contains usedefined information about the
GPR linéncluding the line name, velocity, data processing, gain, color palettésastrand sensitivity,

etc. (6.12.

Before selecting the Show Legend option, make sure that the image you want to add the legend to is in
the Active Window (2.2.1).

The Show Legend option is available by selecting View > Show/Hide > Legend from the menu or by
selecting the Toggle Legend button from the Viealbar:

This option is tied to the assatéd checkboxes in the Legend T&k2).
To change the Legend for multiple GPR lines, use the Apply to All ¢gidhn

7.15.10 Additional View Menu Options with Optional Intengtation Module

If the optional Interpetation module is enabled (see Software Registrafiof (§ KS 9YYh yt N2 2SO
Guide), the following menu options are listed under the View menu:

7.15.10.1nactive Interpretations

The View > Show/Hide > Inactive Interpretations menu option shows or hides the Inactive
Interpretations. Inactive Interpretations are #fle interpretations other than the Active Interpretation

(8.2.9).

The purpose of this option is to allow the user to quickly hide or show alhtwdive Interpretations on
the GPHinein a Project.

The Show/Hide Inactive Interpretations option is also available by clicking the Show/Hide Inactive
Interpretations button on thdnterpretation Toolbar(2.7):

&

When theoptionischecked Inactive Interpretations arshown(default). When theoption is not
checked Inactive Interpretations arkidden.

If the Active Interpretationis set toNone, all Interpretationson the GPR linean be quickly removed
using the this button.This allows the GPR line to be displayed with no interpretations visible.
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7.15.10.Hidden Interpretations

The View > Show/Hide > Hidden Interpretations menu option shows or hides Interpretations with the
Hidewhen not activeproperty (8.1.7) set to on.

If Hidden Interpretations is checked, Interpretations are displayed even Hithewhen not active
Property is on.

If Hidden Interpretations is not checked, Interpretationshwiihe Hidewhen not activeProperty on are
not displayed.

The purpose of this option is to allow the user to quickly hide or show all the Hidden Interpretations
a GPR linavithout having to change thelidewhen not activeproperty for each one.

7.15.10.3Annotations
The View > Show/Hide > Annotations menu option shows or hides the Annotations.

The default setting is to show the annotations. If Annotations is set to (ditthecked)annotations are
not displayed unless it is thictive Interpretation(8.2.7).

The purpose of this option is to allow the user to quickly remove all the AnnotativasGPR linghich
may clutter up an interpretation display witkit having to change thelidewhen not activeproperty
(8.1.7 for each one.
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8 Interpretation

An interpretation is one or more observations drawn on the GPR data image or images using the mouse
cursor and a specific drawing tool (points, polgh, boxes or annotations).

B EKKO_Interp: PROJECT C:\data\grids\GridOF\ Al=113)
Fie Edi View Interpretation Toos Window Hep

e BeiEm @ @ech e CRED S wA
ELPMPL P SB o WBAARS D BME » «

B ILINEYS

B LINEXO

I T e ———

i

# Non-metallic Pipe i

Depth(t), V=0 126 (fins)

Deptr(t), V=0 328 (tins)

<

|Cupy coordnates with F8 or Shft+£8 ->

Figure8-1: Interpretations

Flags added to the GPR data during collection or inpamtessing are also interpretations and will
appear in lists of interpretations.

Thelnterpretation menu has options to create new interpretations, pick the active interpretation, add
or delete observations, change the properties of an existing interpretation and edit interpretation
templates.

8.1 Create New Interpretation

There are several wa to create a new interpretation:

1) Selectinterpretation > Create New Interpretatiofirom the menu,
2) Select the New Interpretation button from tHaterpretation Toolbar(2.7):

] @| o~ s U B o o
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3) SelectNew>from the Active Interpretation dropdown list on tHaterpretation Toolbar(2.7):

= @ O [+ Pag m
"MOMNE
< MEW =

*  Pink
f Yellow

The Create New Interpretation dialog is showrrigure8-2.

Create Mew Interpretation X

Interpretation Apply Template

Mame: | | *Annotation
“Box

*Feature
Drawing Tool *Flag

Tool: | Annotation e *3as Pipe
*Harizon

[ Color... *Pipe

L“-m *Point

Settings. .. Folyline

*Polyline with Markers
*Power Cable

*Sewer Pipe
*Telecom

Unknown

“Water Pipe

Description:

Make into Template... *Factory Templates

Include in Report [ ]Hide when not active [] Auto Interpretation Name

OK Cancel

Figure8-2: Create New Interpretation dialog

The user creates a new interpretation by setting the Name, Drawing Tool, etc. propertiesleft Side
of the dialog. To quickly create a new interpretation with automatically generated properties, select a
template from the Apply Template list on the right side of the dialog.

Pressing the OK button automatically puts LineView into Add modeA@keObservations button on the
Interpretation Toolbar(2.7) is pressed) allowing the user to immediately start adding observations on
the GPRine.

8.1.1 Name

When creating a new interpretation, enter a name in the Name field. This name will appear in the Active
Interpretation dropdown list on thénterpretation Toolbar(2.7) and in the Edit.

If a template is selected for a new interpretation, the name is automatically generated if Auto
Interpretation Name is enabled.

8.1.2 Drawing ol

Under Drawing Tool, select the Tool for drawing the interpretation. The options available from the
dropdown list are point, polyline, box or annotation.
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8.1.2.1 Point

The Point tool draws one or more points on tG&R line

8.1.2.2 Polyline

The Polyline tool drawa line consisting of one or more points.

8.1.2.3 Box
The Box tool draws a rectangular box.

8.1.2.4 Annotation

The Annotation tool writes text in a box. The box includes a line to connect the text to a specific location
within the GPR data dnterpretation image.

Annotation Line —+

(e -E{_TE‘::_T j-<«<—— Annotation Text

Figure8-3: Annotations consist of two parts: the annotation box containing the text and the annotation line that connects
the annotation box to a point in the data image.

8.1.2.5 Color

The color option is used as a quick way of setting the color of the interpretation. bétected, the
standard Windows color selection dialogens,and the user selects a color.

Unlike the Settings option, which allows different colors for marker borders, marker fill and lines, the
Color option sets all these to the same color.
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8.1.2.6 Settings

The Settings option edits the Interpretation Properties including the marker style, marker border color,
marker fill color, marker size, line style, line color, line weight and text font.

[V Marker Line Preview

Style: | 4 X Style: ,:_'_]

Border: -_l Color: l:|_J K :—E,T
Fill - _l Weight: [ |
Size (pts): |8 _J;]

Text

Font: Arial, size=9 B
OK
Background: J
Cancel

Figure8-4: Interpretation Settings

All interpretations use the same Settings dialog to set Marker, Line and Text but not all settings are
available for all interpretations. For example, the Line settings are not accessible for Point Interpretation
and Marker settings are n@accessible for the Box Interpretation. However, Markers are optional for
Polyline interpretations. The details of what settings are available for each type of interpretation is
summarized in the table below.

Interpretation Marker Line Text
Point Yes No No
Polyline Optional Yes No
Box No Yes No
Annotation Optional Yes Yes

Markers: Markers are used for points and are optional for Polylines and Annotations. There are several
options for Marker styles including squares, circles, diamonds and cr&zes.vary from 1 to 20

points. Solid marker styles like squares have a Border color and Fill color while other marker styles like
ONRaadasSa YR -Qa 2yfeée dzaS GKS . 2NRSN) O02f 2 NW

Lines: Lines are used for Polylines, Boxes and Annotations. There are several options for Line styles
including solid and various dashed lines. The Line Color can be selected from the color list. There are 20
different weights (thicknesses) for the line.

86



LineView User's Guide

Interpretation

Text: Text is only used for Annotations. The font, font size and font color are selected from the standard

Windows font dialog. The Background Color can be selected from the color list.

Preview Box: As the interpretation settings are edited, the Prebexvdisplays a graphic of the current

interpretation settings.

8.1.3 Description

The description provides space for the user to add text describing the Interpretation. The Description
text is written to thelnterpretation Report generated from EKKO_Project @eééY h gyt N2 2S OdG | a4 SNJ

Guide)

8.1.4 Apply Template

The user can quickly create a new interpretation with automatically generated properties by selecting a
template from the Template list on the right side of the dialb@(re8-2).

The properties of interpretations, including those created from templates, can be edited by selecting the

Settings button.

There is only one Flag interpretation. A new onenzd be created or theropertieschanged

8.1.4.1 Auto Interpretation Name

If Auto Interpretation Name is enabled, when a template is selected for a new interpretation, the name
is automatically generated. The name can be edited, if desired.

8.1.5 Make into Template

The current interpretation and its properties can be made into a template to be used in the future by
selecting the Make into Template button.

If selected, the user is prompted to enter a name for the template. This name will appear in the Apply

Create Template @

Template I5t.

Template
MName:

|v Auto Color Marker and Line {if applicable)

| oK I Cancel |

A check box allows the user to decide whether the template properties are fixed with the current
properties or will automatically change whenever the template is selected (the default).

8.1.6 Include in Report

Thelnclude in Reportheckbox allows the es to decide if the interpretation values are included in the

LYGSNIINBGFGAZ2Y

wSLJ2 NI 2 dzi LJdzi
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This option allows the user to quickly remove the results of an interpretation from the Intetjmeta
Report without having to delete the whole interpretation.

8.1.7 Hidewhen not active

TheHidewhen not activecheckbox allows the user to hide th@erpretation, so it is not displayed,
unless it is the Active Interpretation. The Active Interpretationrades any setting to hide the
interpretation.

Hidden Interpretations are also displayed if the View > Show/Hide > Hidden Interpretations option
(7.15.10.2 for individual GPR lines is set3bow(checked)

8.2 Pick Active Interpretation

8.2.1 Active Interpretation

The Active Interpretation is the only interpretation that can be edited to Move, Add mt®e
observations.

The Active Interpretation is selected in one of two ways:

1) Selecting the interpretation name from the interpretation drdpwn list on thelnterpretation
Toolbar(2.7), or

= @ 7 [+ Flag il

"NOME
< MEW =
4 Fla

* Yellow

2) Using the Pick Active Interpretation button on theterpretation Toolbar(2.7):

= @ ||~ Flag v il

After clicking the button, the mouse cursor, when it is over the data image, turns into a hand
with a pointing finger and a dot. Move the mouse cursor and position the dot on any oliseraad
the dot turns red. Clicking will make the interpretation associated with that observation the Active
Interpretation.

-

Picking the Active Interpretation lists the name of that interpretation to the Active
Interpretation list on thenterpretation Toolbar(2.7).

It also depresses the Pick Active Interpretation button. To select another Active Interpretation,
the Pick Active Interpretation button must be sed again.

The Pick Active Interpretation button is handy when there are numerous interpretations and
you have forgotten the name of the interpretation you want to select but recognize it from the data
image.

The Active Interpretation is indicated by oer handles around the markergigure8-5):
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Figure8-5: Interpretation Markers, in this case, a cross (left), have corner handles added when they are the Active
Interpretation (right).

Using the interpretation drojglown list on thelnterpretation Toolbar(2.7), the Active Interpretation
OFy ©6S aSid G2 ab 2 yitsrprematiohskwitiiout Rd cbrodr haddies. Bettiig thé KcBve
Interpretation to None is desirable before saving the image to the Clipb&atlidr saving the image to
a graphics file4.1) so the interpretations in the data image do not have corner handles.

Active Interpretations are ALWAYiSalayed, even if thélidewhen not activeattribute of the
interpretation is on. The Active Interpretation overrides any setting to hide the interpretation.

To hide all interpretations, use the interpretation drdpwn list on the to set the Active Intgretation
to None and then Hide the Inactive Interpretations using the View > Show/Hide > Inactive
Interpretations menu option or by pressing the Hide Inactive Interpretations button on the
Interpretation Toolbar(2.7).

8.2.2 Selecing and EditingObservations
Single observations from the Active Interpretation are selected by clicking on them.

Selected Observations are indicated by two concentric solid sqaapesd them Figure8-6).

Figure8-6: Markers for the Active Interpretation (left) ardighlighted by concentric squares when selectgight). Selected
observations can be moved or deleted.

Selected flags are indicated by invertizgjors(black flag turns white)

Figure8-7: Active Flags(left) invert in colorwhen selectedright). Selectedlags can beedited.

Multiple observations are selected by clicking on them while pressing the Control (Ctrl) on the computer
keyboard.

Multiple observatbns can also be selected by clicking and dragging a box around one or more
observationsEigure8-8). Selecting multiple flags like this is not possible.
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Figure8-8: Multiple observations are selected by dragging and dropping a box arouneim. Selected observations can be
moved or deleted.

8.2.2.1 Delete

To delete the selected observations:

1) Press the Delete key on the computer keyboard
2) Rightclick and selectinDelete Selected

8.2.2.2 Move

A selected observation is moved by using the mouse cursor aggjidigrit to a new location. Ensure
that you are NOT in Add, Delete or Join Polylines mode when moving an observation.

Moving a Box
There are two ways of movingBox:

1) Resize the box by clicking and dragging one of the handles on the box. Note that the othe
handle stays fixed while the box resizes.

2) Move the entire box by clicking and dragging anywhere in the middle of the box.
Moving Annotations

Annotations consist of two parts: the annotation box containing the text and the annotation line that
connects the annotation box to a point in the data image(re8-3).

There are three ways of moving an Annotation:

1) Move just theannotation box by clicking and dragging the end point of the annotation line
where it attaches to the annotation box. Note that the epdint of the annotation line stays
fixed while the annotation line stret@s to stay attached to the box.

2) Move just theend-point of the annotation line by clicking and dragging the end point of the
annotation line. Note that the annotation box stays fixed while the line stretches.
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3) Move the entire annotation including the box containing the text and the annotation line by
clicking and dragging the middle of the annotation line or the middle of the annotation box.

8.2.2.3 Edit Text
To edit the text on a flagight-click and seledEdit Textfrom the menu.

A dialog box opens to change the flag text.

8.2.2.4 Add/Edit Attachment

Image, aud, and video files attached to the GPZ can be attached to the flags. These files can provide
context for the data which help when interpreting the data.

To add or edit the flag attachmendelect a flag,ight-click and selecAdd/Edit Attachmentfrom the
menu.

A dropdown menu opens with a list of all the files that have been attached to the projecBékethe
9YYhyt N22SO0 | aSNN& DdzARS F2NJ RSGIFIAfAa 2y K2g G2 |

Select a file from the list to attach to thiag.

A file can only be attached to one flag so if you select a file that has already been attached to another
flag, a warning message appears.

Depending on the type of file attached, the flag icon may chamgea multrmedia flag withan image,
audio, or video icon:

Position (m)

15

20

(su) awn)

25

Depth(m), ¥=0.097 (m/ns)

30

35

Flag {Photo)
- o D D

40

After selecting the flag, doublelicking on the icon will open the attached file (providing there is
software installed on the computer that opens that type of the file).
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Position (m)

(su) sunp

N
o

Depth(m), V=0.115 (m/ns)

1 Start Gain: 4.0 i Gain: 1000.0) Backgr ion (Filter Width(m): 1.050)

Figure8-9: After selecting a multimedia flag, doubleclicking opens the attachmertile, in this example a photo of the survey
site.

Images filesupported BMP, JPEG, JPG, PNG, TIF, TIFF
Audio files supportedWAV, MP3, AAC, FLAC, MP2, WMA
Video files supportedvlOV, ASF, AVI, MPG, WMV, MP$, M4A, M4V

Files cannot be attached to multiple flags.

8.2.2.5 Delete Attachment

To edit the text on a flagselect the flag,ight-click and seledDelete Attachmentfrom the menu.

8.3 Observation
hoda SN GA2ya aitNBOIKES 70 diAyf RMWESNLINB G GA2y d C2NJ SEI
of one or more poinbbservations at specific positions on the data image.

The Interpretation > Observation menu option allows the user to add and delete observations and, in
the case of polyline interpretations, insert points or join two polylines together.

8.3.1 Add

The Interpretation > Observation > Add menu option is used to add new observations to the current
Active Interpretation.

Add observation mode can also be accessed by tiaieihe Add Observations button on the
Interpretation Toolbar(2.7):

|z
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When selected, the mouse cursor turns into crbsirs when over the data image. Add obssions by
clicking the mouse at the desired positions. For higher precision when adding observations, use Zoom.

Poor observations can be quickly deleted in the reverse order they were added by presdiejdtes
key one or more times.

Observations can bguickly edited by moving the mouse cursor crbsirs back to a previously added
observation. When the crodwirs get close to the observation, it automatically switches to Edit mode
(8.2.2 so the observation can be moved.

Interpretations are not restricted to a singl&PR lineObservations for the same interpretation can be
added to more than on&PR lingfor example, to interpret the same pipe or the same horizon on

several images{qure8-1).

When finished adding observations, exit Add mode by:

1) depressing the Add Observations button,
2) pressing the Esc key on the keyboard or
3) selecting the Interpretation > Observation > Add menu option again.

Note that when a new intergtation is created§.1), LineView automatically enters Add mode to allow
the user to quickly start adding observations for the riaterpretation without having to press the Add
Observations button first.

Points are added by simply clicking at the desired ehadspositions.

See Move for moving a point.

8.3.1.1 Flags

Flags are added by simply clicking at the desired draspositions. A dialog opens to add text to the
flag:

Flag text cannot be blank.
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