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What is QCTool

OC Tool

QCTool provides you with an efficient means of data quality control prior to advanced
processing and interpretation. It is not confined to a special type of data and can be used in
any field where data analyses and handling are involved. It offers three modes of data
display - tables, grids and plots, which, being interrelated, make the cumbersome job of
data checking and editing as easy as a click of the mouse

QCTool also offers a full suite of gravity and magnetic data processing as well as advanced
processing tools for a wide variety of data.



Terms (Notational Conventions)

a row of a table (a single data point sample with N associated data

Point
channels)

Channel data representing the same characteristic and forming a column of a
table

Line a data subset in a sequence of measurements shown in QCTool

normally as a separate spreadsheet

Fiducial Channel

a channel containing reference information (time of measurement,
etc.) arranged in a certain order; as a result each point has its own
fiducial, an index to be utilized as a basis for merging different data
sets (files)

Grid

a 2D array of data points

Interpolation

the process of estimating data at the vertex of a grid based on the

data collected at data points which are possibly randomly distributed




Importing Data

How to Import Data to QCTool
1. Select File/Import File. The Import Formats window appears, containing many formats:

IASEII XYZ

Scintrex IPAR_12

Scintrex ENYI Cs/Mavmag
Scintrex ENVI/ENYI PRO 1ol
Micro-g LaCoste Air-Sea [DAT]
Micro-g LaCoste Air-Sea [ENY]
Geometrnics G-858/G-859[STH]
Geometnics G-B56[STH]
Geometricz G-882

Drone Geophysics MFAM
Stratagem impedance hle
onge AYG [new format]

GEM Tnamal System ;I

(] 4 Cancel Help |

|A5EII 2

SeaSPY[Marine Magnetics)
Geonics EM31 [ASC, M)
Geonics EM34 [G34)
Geonics EM38 [G38)
Geonics TEM

Pico

GDD IP

GDD Current Logger [IF1)
GSS| Profiler (EMI)

Garmin GDB

Phoenix CSAMT [AVG)
Phoenix CSAMT [S5TK)
Phoenix Time Series
Surpac STH

SMARTem24 (RAW. STK)
Geosoft GBN

Geosoft GDB

MT/CSAMT EDI [Impedance]
MT/CSAMT EDI [Spectral)
MT/CSAMT TBL Format

(]9 Cancel |

)

=
Help |




Import Formats |

|A5EII XYZ

SMARTem24 [RAW. 5TK] ;I
Geosoft GBM
Geoszoft GDB
MT/CSAMT EDI [Impedance]
MT/CSAMT EDI [Spectral]
MT/CSAMT TBL Format
LF TEL Format
IRIS YLF ASCII
Universal Sounding Format{U5F)
SEGY format
Geophysical logs [LAS]
GP5 Exchange Format[GPX]
EGR Grid File
1AGA2002 Observatory Data
rcGIS FLT
Band Interleaved by Line [BIL]
Geosoft grid file [grd]
GTOPO DEM file
CDED DEM file k2
Grid exchange file [GXF] b

(] I Cancel | Help |

2. Select a required format and click OK. In the Windows-style Import File dialog to open,
browse for the file to import.

QCTool permits import of the following data formats:

o ASCII XYZ(.txt,_.xyz)

e ASCII CSV(.csv)

e ASCII GEM

¢ Binary XYZ

* Geosoft GBN

o Geosoft GDB

® Scintrex CG3 Dump

® Scintrex CG5 Dump(.dmp)
e Scintrex IPR_12(.dmp,_raw)
® Scintrex ENVI Cs/Navmag
e Scintrex ENVI/ENVI PRO

® SeaSPY(Marine Magnetics)(.mag)




® Pico (.p¥) files.

® Geometrics G-858/G-859/G-856/G-882(.stn)
e SEGY format

e Stratagem impedance file

® MT/CSAMT (impedance and spectral .EDI and .tbl formats)
® VLF (.tbl format)

* |[RIS (VLF ASCII)

® Universal Sounding Format(.usf)

® Zonge AVG (legacy new and Zen formats)

® Geonics (.asc, .m31, .g34, .g38 and TEM formats)
® GEM triaxial bird

® Geophysical logs (.las)

® GPS Exchange Format(GPX)(.gpx)

® Grid Exchange file (.gxf)

®* |AGA2002 Observatory Data

® Micro-g LaCoste Air-Sea(.dat,.env)

e GDD (IP, Current logger)

® GSSI Profiler (.emi and .dat)

® Phoenix (.avg, .strk and time series formats)
® SMARTem25 (.raw, .stk)

® EGR Grid Format

® ArcGIS (.flt format)

® Band Interleaved (.bil format)

e CDED DEM

® (Geosoft grid file (.grd format)

3. Select the file to import and click Open. This brings up the Save As dialog, offering you
to save your file as a .qct file. You can leave the old name of your file or, if desired, rename
it.

4. Click OK to import.



ASCII Columnar Format

If you are importing the ASCII data, the Import: Set Channels dialog appears:

Import: Set Channels e x|

r— Colurnn Farmat

SZIE:::;;D&IFF“” Eiidisetihe " General Text |2_ char. " Date
" Float.paint [single precision) IYYYY.-’MMEDD j
" Float.point [double precision) " Time
= Short Integer [2 bytes] IHH:MM j
& Long Integer [4 bytes) " Geographic [dd.mm.zz.555]
Skip first IT"' "l rows : ;
I~ | Uze aColumn as a Line Label £ Skip Calumn
Set &l Colurnns | Set Calumnn farmat to the selected columns |
D ata Preview
skp |Tx |S‘Eﬁon |Freq |Cm|:| |Arn|:|s |Win |T|me |Magr1it.|de |F‘.arn|:|Ap1:l... |Dep1i'| |%Magi!
0. 5100, 16 Hx 5.60 1 0597 |-1.613%e+4 | 3.7797e+2 | 1.3301e+2 (0.3

0. |5100. |16 |Hx |[550 |2 [.09022 |-1.9488e+4 |1.9570e+2 |1.1765e+2 (0.2

0. |5100. |16 |Hx |[560 |3 [0.1207 |-B.8282e+3 |2.6618e+2 |1.5873e+2 (0.3

0 5100, 16 |Hx 560 |4 0.1513 -4.4113e+3 3.4158e+2 2.0126e+2 (0.0 =
1 | v

File Header [Double click on the zingle line to change the column labels

F TEM: Trdp= 400.0m d
% TEM: Tarea=160000 m™2

% TEM: Fi<area= 10000 m™2
sk, vin Time  Magnitude RampéppRes  Depth

% Station Freq Cmp Amps b

Set Header Delimiters |

| Cantinue I Cancel | Help |

To specify the header line

If a file of data to be imported has a single-line header, the latter is automatically displayed
as a header in the Data Preview table. If your header is not automatically displayed
increase the number of skips until the header line shows in the File Header box.

If the initial header consists of two or more lines, each column in the Data Preview table is

assigned a consequent number (Ch1, Ch2 and so on), whereas the File Header field below
offers a number of choices.

® Select a header line in the File Header field.



The standard delimiters between columns are a space, a comma, and a tab. If this is
the case, skip this paragraph and go to the next step. If you have a different delimiter
in your initial file, click the Set Header Delimiters button to open the Delimiters
dialog. Check the Other box and specify the kind of the delimiter used in the now
active field to the right.

® Double-click the selected header line to incorporate it into the table. A message asks
you to confirm the replacement.

® (Click OK to confirm.

If the File Header field does not contain any items, it means that the first line of the file to
import is not marked as a comment line (preceded by a slash "/"). In this case:

* |f you have one first line, select 1 from the Skip first rows dropdown list above the

Data Preview table. If you have two or more first lines, select the respective number.
This removes the first line(s) from the table and places it (them) in the File Header
field.

® |n File Header field, double-click a required line to insert it as a header in the Data
Preview table.

® C(Click OK in the confirmation dialog to appear.

To specify the format of data to import

You can specify the format of each column of your data:

® Select a column in the Data Preview table of the dialog. Note that the table contains
only a portion of the data to be imported (about 20 rows).

In the Column Format section:
e Select the General Text button if a column contains text.

The box to the right shows an automatically estimated maximum number of
characters per row in this column. Since the estimation is based on the portion of data
displayed in the Data Preview table, you probably will want to edit it. For example,
your data set contains 10,000 points with record numbers from 1 to 10000. The Data
Preview table displays only 20 first rows with record numbers not exceeding 2
characters. As a result, the General Text box contains a 2-character estimate. To
provide for your 5-character data, change 2 to 5.



® |f your data contains date or time and you want to edit its format, click on the header

of the respective column, turn the Date or Time button on and select the required
format from the dropdown list.

® Select Skip Column to remove a column from further processing. This option is

especially convenient when a column contains text and there is no point to subject it
to processing.

® Select between the single- (4-byte) and double- (8-byte) precision and between a
short (2-byte) and long (4-byte) integer.

® Repeat the same procedure for other columns.

® Check the Use a Column as a Line Label box to have a separate table for each data
subset, or “line”.

It applies if every row of your initial data contains a line number. In this case all line numbers
are imported into a separate column. If you select Skip Column to remove it from the table,
QC Tool will still use information from this column to perform the subdivision by lines. Note.
Currently, this subdivision is possible only if lines in your initial file are identified by the word
“LINE”.

All above steps performed, click Continue to complete data import.

Note. The format adjustments will show only after import.



Binary XYZ Format

If you are importing the binary XYZ format, the Binary File Import dialog appears:

Binary File Import File: D:%testfiles,QCTool' bin'binary_example.90

Maote:  File should be organized az a zequence of fixed-length records of binary data.

: : — Byte Order
Set the number of chanhels in one record and specify the data format,
i Little Endian
Mumber of Channels in a record: I4 Cet I
i* Big Endian
Murnber aof initial bytes to skip: IEI
—[ata F i

M| Mame | Unitz | DataFomat | A )
1 Chi 12 FLOAT —Fead Format————— —'wite Format
2 Ch2 32 FLOAT " 324t integer [signed) &+ Float point [single precision]
3 Ch3 32 FLOAT . -
4 Chd 37 FLOAT i~ 16-bit integer [zigned) " Float point [double precizion)

¢ Ed-hit foat " Short Integer [2 bytez]
= 326t float " Long Integer [4 bytez)
Select &l Channels | Set for Selected I

— File Records: — Fiducial Channel

Total Records it Fils: 12093 Sampling Frequency [Hz]:

SRR ; ¥ Add Fiducial Channel 1
Split inta lines at [paints] !2093
Continue I Cancel i Help |

® Specify the number of channels in a record in the box at the top of the dialog and click

Set.

® If the file begins with data you do not want to import, enter a value in the edit box
labelled Number of initial bytes to skip

® Selecting Big Endian in the Byte Order section indicates the file contains values

where the first byte is the most significant byte. If the most significant byte is the last

byte, choose Little Endian.

The table below and the Data Format section become active.

® (Click on the cell in the Name column of the table to enter the name of the channel and

on the cell in the Units column to enter the units of measurement.
* In the Read Format section, select between the four options, 16-bit integer, 32-bit
integer, 32-bit float, and 64-bit float. The Write Format section changes accordingly.




® (Click Set for Selected to insert the data format in the selected row of the table

OR

e (Click Select All Channels to select the whole table and then Set for Selected to add
the same data format to all rows.

All channels having been specified, the File Records section in the bottom left-hand corner
of the dialog becomes active.

® In this section, check the total number of records in your file and specify, if required, an
interval to be used to cut your data into lines.

® |n the Fiducial Channel section, leave the Fiducial Channel box checked to add this
channel to your table and insert the value of sampling frequency in the respective field.
This sampling frequency could represent any quantity to be used to number or order
the data. For example, if the sampling frequency were set to be 1 then the Fiducial
would simply be the record number. As pointed out in the Terms section, an important
purpose of this channel is to provide basis for merging different data sets.

® (Click Continue to complete data import.



Geosoft GB

N file import

® Select File/lmport on the QCTool menu. The Import Formats dialog appears.

® From this dialog, select Geosoft GBN and click OK. In the Import file dialog to
appear, browse for a required *.gbn file and click Open.

The standard Windows-style Save As dialog opens, offering you to save your *.gbn
file in the *.qct format.

® Click OK.

The GBN File Import dialog that appears contains general information on your file -
the number of lines and the number of channels in a record. The left-hand table below
shows all the channels available in your file; the right-hand table shows all the lines
available in your file.

GEN File Impork

x|

Mumber of Lines: |E| GEBM Data Size [KE] I8528
Mumber of channels: |-I . M azimurn export size [depends on free Bak] KB
Tatal data points : |841 97 |22ESE|4EI
Chaninels: Lines:
Exp | M | Mame | Uritz | DataFomat | = Exp | M | Marne | MurnLoc
v 1 x DOUBLE v 1 1110 9294
v 2 Y DOUBLE ¥ 2 1120 9508
v 3 lazer_D5 DOUBLE v 3 1130 9261
v 4 magul DOUBLE ~ 4 1140 9238
v L magcl DOUBLE ¥ 5 1150 9403
v [ magur DOUBLE ¥ G 1160 931
v 7 magcr DOUBLE ¥ 7 1170 9569
v g gcan DOUBLE ¥ g 1180 9222
v 9 magx DOUBLE ¥ 9 1190 9381
M 10  maay DOUBLE |
~ Output Data Format Check Selection Uncheck Selection
Float paint = Shart Integer [2 bytes]
[zingle v Impart Fiducial as a separate channel
precizion]
Float pairt " Long Integer [4 bytes]
i [double
precizion)

i General Test

Set for Selected |

| Cantinue

Cancel




Select or deselect the channels to import in the Channels table. You can do it

manually by checking or clearing the boxes in the Exp column. Or, you can select one
or more channels at a time and use the Check Selection and Uncheck Selection
buttons in the right-hand part of the dialog.

To specify the output data format for an individual channel:
Click on a channel in the table, select one of the five available formats in the Output
Data Format section and click Set for Selected.

Select or deselect the lines to import in the Lines table. You can do it manually by

checking or clearing the boxes in the Exp column. Or, you can select one or more
channels at a time and use the Check Selection and Uncheck Selection buttons
under the table.

Check the Import Fiducial as a separate channel to create a channel for the
Geosoft file's fiducial column usually displayed as the first column.

The amount of data you have selected to import is displayed at the top of the window
beside GBN Data Size. This value needs to be less than the Maximum export size
in order to import your data.

Click Continue to complete import into QCTool.



Geosoft GDB file import

® Select File/lmport on the QCTool menu. The Import Formats dialog appears.

® From this dialog, select Geosoft GDB and click OK. In the Import file dialog to
appear, browse for a *.gdb file and click Open.

The standard Windows-style Save As dialog opens, offering you to save your *.gdb file
in the *.qct format.

¢ Click OK.

The GDB File Import dialog that appears contains general information on your file -
the number of lines, the number of channels and the total number of points. The left-
hand table below shows all the lines available in your file; the right-hand table shows all
the channels available in your file.



x|
Line Mumbers |'I 9 Tatal Paints |332?4
Charinel Mumber |25
Lines Channels
Exp | M | M arme | Mumlog =) Exp | | | M arme | DataFomat |
W~ 1 10 2679 v 1 emfidold DOUBLE
" 2 20 1010 Iv 2 Zon[16] DOUBLE
Iv 3 30 221 v 3 Zoff[17] DOUBLE
¥ 4 40 1129 v 4 ¥on[16] DOUBLE
W~ 5 50 1960 v 5 Roff[17] DOUBLE
v 6 90 1191 v 6 zoff_f[17] DOUBLE |
v 7 100 2089 v 7 xoff_f[17] DOUBLE
~ 8 110 1200 v 8 % DOUBLE
7 9 120 2311 e v 9 y DOUBLE
¥ 10 130 1100 v 10 fid DOUBLE
v 11 140 2729 v 11 dtm DOUBLE
W~ 12 150 1190 v 12 bhgt DOUBLE
13 160 1921 ¥ M| 13 mag DOUBLE ~
Jl | <] [ »

— Channel Diata Type Setting

" Float [4 Bytes]
+ Double [8 Bytes]

Check Selection I

Uncheck Selection

£ Short [2 Bytes)
 Lang [4 Bytes)

Change Data Type |

W Impart Fiducial as a separate channel

W Impart Date

— Dutput

ID MtestfileshG eosofts T estD atalaeroquest_spectral. qot

Impaort I

Cancel |

Help |

® Select or deselect the channels to import in the Channels table. You can do it
manually by checking or clearing the boxes in the Exp column. Or, you can select one
or more channels at a time and use the Check Selection and Uncheck Selection
buttons in the right-hand part of the dialog.

® To specify the output data format for each channel:

Click on a channel in the table, select one of the four available formats in the Channel
Data Type Setting section and click Change Data Type.

e Select or deselect the lines to import in the Lines table. You can do it manually by

checking or clearing the boxes in the Exp column. Or, you can select one or more
channels at a time and use the Check Selection and Uncheck Selection buttons

under the table.




® Check the Import Fiducial as a separate channel to create a channel for the Geosoft
file's fiducial column usually displayed as the first column.

¢ Click Import to complete import into QCTool.



Scintrex CG3 Dump Format

On selecting Scintrex CG3 Dump in the Import Formats dialog (see How to Import Data),
the Scintrex CG3 Dump Import dialog appears:

Scintrex CG3 Dump Impork _ﬂ

Colurnz in File: Colurnfz to lmpart;
sD. Station
Tilt = Grav.
Tilk ET.C
Temp. > Time
Chur _|
HReg < I
Diate Farmat: Time Format:
[vrmmmoD w) |HH:MM:55 )

IV Sort&ll By Time Channel

[rpart I Cancel | Help |

® |n the Columns in File field, select columns that you want to import and click the 7
button. The selected columns will appear in the Columns to Import field. To remove
a column from the Columns to Import field, select this column and click the _*_

button.

® Select a required date and time format from the respective dropdown lists below. This

is how the date and time will appear in QCTool.
® |[eave the Sort All by Time Channel box selected to sort your data by time in
ascending order. If you de-select this box, you data will appear in the same order as

in the raw file.

® (Click Import.



SEGY Format

If you are importing using the SEGY format, after selecting the input and output files, the
SEGY File Import window appears:

SEGY File Import x|

Check | Chanrel M ame | Mumber of traces in file 249

v Source Elevation
r Group Elevation
|l Surface Elevation ~ Traces to import
II: Source Depth
Group Datum Elevation : I
r Source Datum Elevation i Tiske 1
F Source Water Depth Bt e 349
Group Water Depth
v Elevation Scalar Fetenomre |1
¥ Coordinate Scalar
v Source X
v Source ¥
v

Group X o
Rl >

Select All Select Mone | 2k, I Cancel

® Specify the channels you would like to import by selecting the box in the Check
column.

® You may quickly Select All or Select None by clicking the respective button.

* In the Traces to import section, you may specify how many traces you would like to
import from the file by entering a range from the First Trace to the Last Trace. It is
also possible to enter an Increment so traces will be skipped. e.g. A value of 1 will
import all traces. A value of 3 will import every third trace.



Working With Spreadsheets

Spreadsheets Overview

If a user imports a completed or an existing *.qct file opened, a spreadsheet-like “three-
dimensional” table appears containing data in the format you specified (see How to Import
Data to QCTool). This table has “depth” and can be divided into as many smaller tables as
the number of data subsets, or “lines”, in the initial file. They can be further subdivided
inside the application. You may also have a version that allows merging of these subsets or
“‘lines”. The links between the tables differ from those used in similar applications, like
Excel, since QCTool provides a very strict data structuring. The tables, numerous as they
may be in a file, all have the same data structure and, therefore, are easy to shuffle through
and to work within.

See Also

Change the Format of Data

Change the Colour and Font of your Spreadsheet

Copy and Paste Data in your Spreadsheet

Rename a Column Header

Insert a New Column

Delete/Restore a Column

Calculate/Recalculate a Channel, Create Row Indices

View the Channel Statistics

Delete a Single Value

Delete/Restore a Point (a Row)

Delete/Restore a Line (a Table)

Remove Outliers

Cut a Line into Two or More Parts




Rename a Line

Shift Position
Insert Points
Break Lines

Merge Lines

Print Selected Data




New command (File menu)

Use this command to create a new qct-file to be displayed in a new spreadsheet window.

Toolbar:E

The following window will be launched. 4 new columns were added and the format of each
channel was selected

zl
Columnsz:
I [ ame |  DataType | Field Length | +
Chi [ —
Che Shart Integer 2 '
Ch3 Single Float 4 ;
Chd Single Flaat 4
+
+
Lines:
Lire M arne # Paints | +
Lire1 10
-~
+
*
Create File Cancel

Add to the Columns list using the button with the red plus sign next to the list box.

Add to the Lines list.

Delete an entry using the appropriate il button.

Scroll through list boxes using the appropriate il and LI buttons.



® (Click Create File, choose a filename and an empty spreadsheet will be displayed
according to the parameters you entered.

® The resulting empty file can be edited by clicking on a cell and then pressing an arrow
key or enter to proceed to the next cell.



To change the format of data

Although you specified the format of your data during import or when you created a new
channel or imported a channel from another file, you may decide to change it during your
further work.You can easily do this right from the table.

¢ Click on the header of the column, the format of which you want to change, and select

the Column Format button 52 in the second row of the QC toolbar that is available
when you work with spreadsheets

OR

¢ Right-click on the column header and select Column Format from the popup menu to
appear.

The Channel properties window appears:

Channel name: iFH M_resid2

Data type: iﬁingle Float

Units: |nT

—Data Display Format
Fixed j Template Format: i ;1

Decimal Digits
(After Decimal Point) !2

Computing formula:

[FEM_resid]-[FRN_resid_Mean] ;1
] L1_|
Ch... | In... | Channel Name [ﬁ

|| 4 MEW resid
N 5 MEW resid Mean
| 5 MEW reszid?
[ Fi Base resid
||| 8 Base _resid Mean
N 9 Baze resid?
| 10 FRM_resid
[ 11 FRM_resid_Mean
~ I FEM resid2

Apply l E xit l Help |

In the Data Display Format section of the dialog:




e Select a required format from the dropdown list. For single- or double-precision data,
you have the Fixed and Scientific options. If your data represent Date or Time,
select one or the other from this list. This activates the Template Format menu
which, depending on your selection, will offer you various formats of date and time.

e Specify the number of digits after the decimal point in the respective box.
e Select the columns this format should apply to with a checkmark.

e Click Apply.

Computing formula field contains the formula entered in the Formula Calculator function
for the currently selected channel. It cannot be edited here. To change it, use the Formula
Calculator interface.

To change name and units of the current channel, edit respective fields in the top left corner
of the window and click Apply.

During certain imports, some channels might be assigned an additional 'attribute' value. For
example, Geonics gate channels have "Middle of the gate period" stored in imported .qct
file. This string value can be seen and edited in the edit control to the right of Computing
formula box. In the screenshoot on this page, "Window center" is attribute name; "106.9
us" - its value.

All changes become visible when you click Apply button. After editing is completed, click
Exit.



To change the colour and font of your
spreadsheet

In the top DOS type menu bar, select View/Spreadsheet Font on the QCTool menu. The
standard Font interface opens:

Fort 2(x]

Famt: Fant ztyle:
ITahu:uma IHeguIar ok |
W -
Tempuz Sans [TC [talic Cancel |
Terminal Bald
(} Times Mew Roman Bald Italic
{} Trebuchet M5 1
() TwCenMT
(} Tw Cen MT Enndensell
— Effects — Sample
[T Strikeout
aabbyE
™ Underline SRR
Calar;
I- Black LI Script:
IWestem ;l

Make your adjustments as required and click OK. The changes will apply to the entire
spreadsheet. Being saved in your computer, the settings will remain the same even if you
switch to another line/data set or close QCTool and open it again.



To copy and paste data in your spreadsheet

The Copy and Paste functionalities are similar to those available in all like applications.

® Select the cells/rows/columns you want to copy and click the Copy button on the
QC toolbar or press Ctrl+C or select Copy on the right mouse menu.

® Place the cursor where you want your data to appear and click the Paste button E
on the toolbar or press Ctrl+V or select Paste on the right mouse menu.



To rename a column header

® Right-click on the header to change and select Column Properties from the popup
menu to appear.

® Change the name and, if necessary, units in this dialog.

e Click Apply.



To insert a new column

® Right-click on the header of the column, next to which you want to create a new
column.

® |n the popup menu to appear, select Insert Channel. The Insert Channel dialog
opens:

Insert Channel J x|

— Insert
" Before Selected

= After Selected

—Data Type
i* Single Float % Figed " Scientific

Double Float Decimal digits: |2

Short Integer [2 bytes]
Long Integer [4 bytes]

-
.

-

i~ Characters String Length i?

.

{-

Date [YYYY/MM/DD ~]
Time [HH MM =]

Channel Hame:

Channel Umts: I
Insert I E xit | Help |

* In the Insert section, specify the location of a new column relative to the column
selected.

® |n the Data Type section, specify the format of data this column will contain.

e Specify the header of the column in the Channel Name box and the units of
measurement in the Channel Units box.



e (Click Insert.



To duplicate currently selected column

® Right-click on the header of the column, next to which you want to create a new
column.

Duplicate channel 1 EI

Inzert
i” Before Selected
* After Selected

Channel Hame: |5tatiunID_1

— D ata type
i” Integer
" Double float

" Single float
* Char

Inzert I E xit Help

® |n the popup menu to appear, select Duplicate Channel. The Duplicate Channel
dialog opens:

* |n the "Result" section of the dialog, set desired type of newly created channel.

® (Click Insert.



To delete/restore a column

® Right-click on the header of the column to delete.

® In the popup menu to appear, select Delete Channel. The column will get highlighted
in dark blue, which means that it has been removed from processing.

® To restore an earlier deleted column, right-click on its header to bring up the popup
menu and select Restore Channel.



To calculate/recalculate channels, create row
indices (Formula Calculator)

The Formula Calculator is used in the following cases:

® When you need to recalculate values in a number of cells of a column

® When you need to recalculate an entire column in one spreadsheet or all
spreadsheets

® When you need to calculate a new column; in this case, prior to the calculation, insert
a new column as described in Insert a New Column

* When you need to assign each row an index.
To bring up the Formula Calculator:

® Select a required number of cells in the column or double-click on the header of this
column to select all the cells in it and click the Calculate Data button E_l

OR

® Right-click on the selected cells/column/newly-added column and select Calculate
from the popup menu to appear. The Formula Calculator window opens:



x|

=
T

Save Load i Clear i Delete

I Autoload formula Load channel formula ! Check Formula !

Current Line: LIMNET
— Formula result

— Becords
[T AlBecards [ &l Lines Frorm: iE’-48EII:I To: [E4200
— Functions — Mumeric
sini arcsin i :-c’?i I ; row 1 _?i_ai_g!_[!_];
c:cns! arccos 1 HASI Ingi frow ’ i;_Ei_Ei;!ﬂ
tanl arctan i‘lDAH! sqrt! Fl i j_ziii ii
int ’ atanfy.x] ! al:wi e:-:pi * Degress 5 ;_} + i;
criplairi i re i i 1 = Hadians _i
)

random !
— Columnz:

el elof el el s]al iiif k] L] m]
Njojelafale] r]u]viwlx] vz

@ Apply ; Emit i Help i

In this window:

© The Result dropdown list shows the index (a letter) of the column for the
calculated value to appear.

© In the Formula section:

= Work out your formula using the standard Functions and Numeric
keyboards below. The Columns keyboard inserts the indices (letters) of
the columns and is used if your formula is based on the values from other
channels.

®  Use the standard Delete button to edit your formula.

® Click the Save button to save your formula as a .fml file, so that in future
you can use it again.

= Click the Load button to load a .fml file and use an already available
formula.



= Click the Clear button to remove or replace the formula.

= Formulas are stored to the .qct file and if the user has performed
calculations previously, the formula may be loaded by clicking Load
channel formula

= Click Check Formula to make sure that the formula contains no errors. In
the Formula Result section below, you will see a sample of calculation
for the first row or, if your formula is incorrect, an error message.

o In the Rows section of the window:

m  Specify the range of rows in a new column to contain the calculated
parameter. If you have already selected a certain number of rows right in
the table, the From and To fields will contain the first and the last number
of these rows, respectively.

= Check the All Rows box to select all rows. The From and To fields will
become disabled.

®  Check both the All Rows and All Lines boxes to select the same column
throughout all of your tables (lines)

Note. If you specify the first and the last row in the From and To fields
and simultaneously check the All Lines box, the number of the rows to

be selected in each table (line) will not exceed the range specified, no
matter how many more rows the table contains.

o To create indices for the rows specified in the Rows section of the calculator:

= Click row in the Functions section of the calculator if you want the
indices to reset with each new line.

= Click frow if you want the indices to continue throughout all of the lines.

o Click Apply and Exit to close the dialog and see the results.
© The random button will generate a random number between 0 and 1.



To view the channel statistics

® Select any group of cells in a given column.

® Right-click on this group or on the column header and select Statistics from the popup
menu to appear.

OR

Click the Igl button in second row of the QC toolbar.

Statiztics for: Base_resid Mean
Selected Items: TOTAL in LIME1 TOTAL in File:
Num of re-::urds:|1 |E4BI][I IE-llBI]I]
Num of dummies:l[l I[I II]

Minimum: |-2 0656 |-2.0656 |-2.0656
Maximum: |-2.0656 |-2.0656 |-2.06586
Mean: |-2.0656 |-2.0656 |-2.0656

Standard deviation: |- |0.0000e+000 |0.0000e+000

]
o Make channel |




To create a channel for a statistics value

¢ Click the Make channel button and select a statistics value, using the radio buttons that
appear
¢ Click the Save button and select a name, format and insertion point for the new channel



To delete a single value

¢ Right-click on the cell containing a value to delete and select Set Dummy Value from
the popup menu to appear.

This will replace the value by an asterisk and automatically remove it from further
processing.



To delete/restore a point (record, row)

OR

Select the point/row/record you want to remove.

Click the Delete Point(s) button on the QC toolbar

Right-click on the point number in the first column and select Delete Point(s) from the
popup menu to appear.

The whole row will get highlighted in pink, and the = sign will appear in the first
column before the point number.

To restore a point, right-click on this sign and select Restore Point(s) from the popup
menu to appear.

Note. You cannot restore a point after you have closed your file and then opened it
again.



To delete/restore a line (a table/spreadsheet)

Click the Delete Line button on the QC toolbar. The line you are currently in is removed
from the dropdown List of Lines on the main QC toolbar, whereas your spreadsheet
automatically switches to the next line.

However you can always restore the line you deleted:

® C(lick the Line Info button L on the QC toolbar to open the window below:

X|
Lizt of Lines[Spreadzheets]:
10160 Set Hame |
Index | Line l #f Pointzs =~
1 10130 22 Sort Lines | Set Hames |
2 10140 624
3 10150 958 Total Number |1 9
of Lines:
pqa | 1060 | 827 |
L] 10170 983 Total Humber
e |1 6231
E 10180 826 of Points:
7 10130 386 Double click on Line Label in the
g 10200 213 Line List to Delete/RBestore a line
9 10210 928 = or uge filter below
10 10220 765 = I .
Delete one in |0 lines Apply
11 10230 905 —J
12 10240 783 Delete/Hestore Selected
13 10250 933 Lines
14 10260 851 o=
Jd| i 0K |

In the List of Lines, you can see the #& sign before the line you deleted.

® Double-click this sign to restore the line.

Use Shift or Ctrl key to select lines. Delete/Restore Selected Lines is enabled automatically.
Click the button



x|

List of Linez[Spreadsheets]:
10130 Set Name

Index | Line l #f Fointzs =«

_ 10130 . 622 | Sort Lines | Set Names
Total Humber
of Lines: IZI]
_ NGO | Total Number s

17058

i

10180 876 of Points:

m 386 Double click on Line Label in the
8 10200 813 Line List to Delete/Restore a line
9 10210 928 = or uge filter below
10 10220 765 - I .

Delete one in |0 linez Apply
11 10230 905 ——l
12 10240 783

Delete/Restore Selected
13 10250 933 Lines

14 10260 851 o
« I Lr' | 0K I

x|
Lizt of Lines[Spreadzheets]:
|1l]1 30 S5et Hame

Sort Lines

i

Index | Line l #f Points =~

Set Hames

Total Humber

of Lines: s

Total Humber
of Points:

ol

12058

Double click on Line Label in the
Line List to Delete/Restore a line
or uze filter below

Delete one inII:I lines Apply |

Delete/Restore Selected
Lines

g51 >
« [ 0K I

The values in the Total Number of Lines and Total Number of Points boxes in the right
part of the dialog update accordingly to reflect the deletion or restoration of the line(s).

Note. You can also delete a line right in the Line Info dialog. Double-click on the line you
want to delete, and the & sign will appear to indicate that the line has been removed.



Click Set Names to generate line names for each line by entering a
Name Root and index preferences. For example, a Name Root of
"L", starting index of 0 and increment of 100 would result in line
names LO, L100, L200, etc.



To remove outliers

® Right-click on the header of the channel and select Processing then Outlier
Removal from the popup menu to appear. The following window opens:

Channel: [THI
I~ Minimum  [51759.750000

[T Maximum ]EBDI]E.EEBEEH

Proceszs values between
maximum and minimum

[5)“"!"5!"‘ ] [89.210365
eviation:

Decimal digits 15 Update Digits
—Apply to

' Cument Line - 000621

" All Lines

From Row ]1 To Row 11455

— Duther Points
" Delete * Set Dummy ¥alue

" Set Value 1]

" Add Value

[T Delete Points with Dummy ¥V alues

Apply E it Help

® The Channel field contains the name of the channel you selected.

® Check the Minimum and Maximum boxes and type in the limits. In this case, the
processing will apply to values either above the maximum or below the minimum.

® You may specify the minimum and maximum as limits for a range of values to be
deleted by selecting Process values between maximum and minimum

* Decimal digits displays the number significant digits that will be displayed after the
decimal point for Minimum, Maximum, and Standard Deviation.



In the Apply to section, select Current Line to remove outliers only from the line you
are currently working with and All Lines to remove outliers from all available lines.
You may also specify a range of rows. The default values are for all rows.

In the Outlier Points section, select Delete to remove the whole rows containing
outlier points. The rows highlighted in pink mean that the respective points have been
deleted.

Select Set Dummy Value to replace all the outliers in the column with asterisks and
thus remove them from processing. If later you want to delete the whole rows
containing the dummy values, check the Delete Points with Dummy Values box or
from the main menu select Processing/Delete Dummies. The rows highlighted in
pink mean that the respective points have been deleted.

Select Set Value to replace all the outliers with a specified value.
Select Add Value to add to the outliers

Note. To restore the points, select them in the record number column (N), right-click,
and choose Restore Point(s) from the popup menu to appear.

Click Apply.



Batch outlier removal

Right-click on the header of a channel and select Processing then
Batch Outlier Removal from the popup menu. The following
window opens:

Batch outlier removyal [ X|

—Lines

LIME1 e
LIMEZ — e
LIMES
LIME#
LIMES

=
LIMEG |
LIMEY =

LIMES b
LIMES

LIMELD

LIME11

LIME1Z j

—Channels

Date

Time: i |

Day of Year

iarawvity = |

Spring Tension

Beam Position = |
<< |

AL -
A
YE

a2 |
Tap limit: Max-ax-mimg * [o 2, r"'tl'er Folts

i~ Delet {* SetD Yal
Bottom limit: MIN+-(Max-MI * [ o, EEEE e

[T Remove values between top and bottom limits

You may select any number of lines or channels from the respective
boxes.

_>> | selects all lines or channels for processing



L| selects the currently highlighted items for processing

< removes the currently highlighted items from processing

i| removes all lines or channels from processing

Specify the top and bottom limits according to percentage of
range from minimum to maximum. The minimum and maximum
values are calculated separately for each channel.

Check the box labelled Remove values between top and
bottom limits if you would like to define an outlier as between
the top and bottom limits instead of outside the limits

In the Outlier Points section, select Delete to remove the whole
rows containing outlier points. The rows highlighted in mauve
mean that the respective points have been deleted.

Select Set Dummy Value to replace all the outliers in the
channel with asterisks and thus remove them from processing. If
later you want to delete the whole rows containing the dummy
values, from the main menu select Processing/Delete
Dummies. The rows highlighted in mauve mean that the
respective points have been deleted.

Note. To restore the points, select them in the record number column
(N), right-click, and choose Restore Point(s) from the popup menu.



To cut a line into two or more parts

This operation may be performed from the spreadsheet, the
plotter or the grid

® Select the point where you want to cut your line into two portions.

e (Click the Cut Line button on the QC toolbar.

In the dropdown List of Lines, both portions retain the original number of the line,
with the second portion also having the extension “_1”. Normally you will rename the
new lines as desired.

® Repeat these steps to make as many cuts as desired.



To rename a line

® (Click the Line Info button ﬁ . The respective dialog appears:

000720
000740
000721
000760
000780
000761
000620

000621

® |n this dialog, select the line to rename from the List of Lines.

* Type a new name in the box to the right of the List of Lines and click the Set Name

button.



How to Insert data points to QCTool

Insert a Point

Click the il. button on the QCTool toolbar which will insert a new record/point at the point
selected in the spreadsheet
or right click in the N column of the QC spreadsheet.

2| Delete Paint(z]

== Inzert Point

+1 Inzert Points

The menu provides means to add a single record or multiple
records either above or below the selected location.

-
Click the m button on QCTool toolbar or right click in the N column of the QC spreadsheet

and select the same icon.
The following interface appears:



Insert data record(s] x|

— Prafile Information
&l Lines
{* Cumrent Line

— Faw Infarmation

Current Location : 364

" Inzert before the location

' |nsert after the location

— lnzert record(=]

Mumnber of record(s] I-I
Cancel |

Select all lines or current line
Choose the insert position

Input a number of insert records
Click OK to insert new rows



Print Selected data

Use this command to print only a portion of your data.

Click File -> Print Selection Area. The following window appears.

Print Selection and Page Margin il

— Current Line [nfarmation

" All Profiles Mumber of Lines ; Tatal Mumber of Paints ;
|1 E 1114138
f* Cument Profile Mame of Current Profile : Mumber of Paints:
|10240 783
- Fows — Calurns
" Al Rows & &l Colurning

" Select Column Fange

Frari : IH j
End: Im agl j
— Shest Order
% Over, then Down
£ Down, then Over
— Printer Setup and Margin Setup
Set Printer | Set M argin |

Cancel |

® Specify in the Current Line Information whether the data for all profiles should be
printed or only the data for the current profile.

* |n the Rows and Columns sections, the range of rows and columns to be printed can
be specified. All rows and columns are selected by default.



In the Sheet Order section, select Over, then Down to have the next printed page to
continue from the last cell in the current row. Select Down, then Over to have the
next printed page continue from the last cell in the current column.

The Set Printer button brings up the the printer properties window.
Set the left, right, top and bottom margins with the Set Margins button.

Click Apply then select File->Print Preview or File->Print to see the results of the
settings you chose.



Break Lines

Click the Tools -> Lines -> Break Lines. The dialog appears.

O x

—Mew OCT File

I En:uwserl

— Channel for breaking lines

=

[T Sort the selected break

Cancel |

® |nput a file name for saving the result
® Select a data channel for breaking lines
® The data will split according to the values in the chosen data channel

® Select the “Sort the selected break” check box if you want to sort the names of the
lines



Merge Lines

Click the Tools -> Lines -> Merge Lines. The dialog appears.

Merge Profiles N

—Mew QCT File

Browzer |

— Enisting Lines
10760

10170

10180

10130 *
10200
10210
10220 Merge
10230
10240
10250 S
10260
10270
10220 <4
10290

1L =

|»

— Mew Lines

Cancel |

® Input a file name for saving the result

® Use shift or ctrl key to select existing lines, click Merge




Merge Profiles

—Mew QCT File

IMergedLines.qcl

Browvzer |

— Existing Linez

10200
10210
10220
10230
10240
10250
10260
10270
10250
10230
10300
13010

£

— Mew Linez

10130 10140 10150
1ME0_10170_10120

E dit name:

IUnes1D1SD_1D14D_1D1ED

|

Cancel |

® Repeat if required
® Click OK

Line names in right listbox allow in-place editing.




Plots and Grids

The QC Plot and QC Grid provide a graphical representation of your imported or processed
data. They facilitate preliminary estimation of your survey results and allow fast and efficient
detection of erroneous data. For your convenience, you can arrange your window (this
option is available from the Window menu) to simultaneously view your plot, grid, and the
respective table. Selecting any point in the plot or grid will automatically highlight its value in

the table.

See also

Working with Plots
Plot Data
Switch Between Curves on the Same Plot

Working with Grids
Grid Data
Change to Another Channel

Set the Same Scale for All Channels
Display Plots by Segments

Switch Between Lines

Set a Channel as the X Axis

Adjust the X Axis Settings

Edit Data from the Plot

Zoom In on a Plot Fragment
Customize the Plot Appearance
Remove a Plotted Channel
Remove a Trend

Edit Data from the Grid
Zoom In and Out

Zoom In on a Grid Fragment
Move Grid Elements

Measure the Distance Between Points

Interpolation
Grid Customization
Calibrate a Map to Use as a Grid Underlay,

PRINTING GRIDS AND PLOTS




To plot data

® Click on the header of the channel to be plotted and engage the Plot Data button
on the main toolbar

OR
® Right-click on the header and select Plot Channel from the popup menu to appear.

The plot is generated automatically. Below the main toolbar, the QCPlot toolbar appears:

w8 =5l 4 =y |#]m]YeE]

If your qctool files contains channels with associated time windows,
you may right click on an existing plot and select Plot Decay to
display a decay plot in a new window. See Set Time Channels to
assign time windows to channels.



To switch between curves on the same plot

You can select as many channels as you like and they all will be
displayed in different colors on the same plot. But you can view plots
of only one line (table/spreadsheet) at a time.

To switch between the curves (data channels):

e Double-click on the curve you want to switch to
OR

» Select the respective column in the table.

The y-axis labels will change their color to that of the curve you
switched to; the scale and units of measurements will also
change accordingly.



To set the same scale for all channels

|
e Click the Panel Settings button % on the QC Plot toolbar.
The respective dialog appears:

x|

[¥ Same Scale for Al Channels

v Display Data by Segments

Total Mumber of Segrents: |3

ak. Cancel | Help |

. Check Same Scale for All Channels and click OK. The Y-
axis turns black, which means that it has become general for all
the curves.

. Note: to speed up loading of graphics, the plot automatically
splits in several segments if a large amount of data. If you wish
to view all segments, turn off the multiple segment display.

e De-select this option in the Panel Settings dialog to return to
the initial view.



To display plots by segments

If your line has too many data points, it is often more convenient to plot it by segments.

I
® (Click the Panel Settings button % on the QC Plot toolbar. The respective dialog
appears:

[ Same Scale for All Channels

¥ Display Data by Segments
Total Mumber of Segments: 14

0 e e [ete

[k Cancel ; Help !

® |n this dialog, check the Display Data by Segments box. The Total Number of
Segments box becomes active.

® Specify the number of segments to divide your plot into and click OK. The plot will
display first segment by default.

* To toggle through the segments, use the forward and back arrow buttons or select the
required segment from the Current Line Segment dropdown list on the QC Plot

toolbar: 1!1 ) L.



To display dummy values

Dummy values indicated in the spreadsheet by a ™' can be displayed in a plot. Any
dummy values will be set equal to the maximum value in the plot.

¢ Click the Panel Settings button = on the QC Plot toolbar. The following
window appears:

o

[T Same Scale for &ll Channels

W Display Data by Segments

Total Humber of Segments:; !4

L b EL e B

] 4 Cancel | Help |

¢ Check the Display Dummy Values box and click OK.

e De-select this option in the Panel Settings window to return to the initial
view.



To switch between
lines/tables/profiles/spreadsheets

e Select a required line in the dropdown List of Lines on the main QC toolbar:
"R D =M

¢ The plot automatically switches to the line you selected.
¢ Or click left/right arrows



To set a channel as the X-axis

¢ Click the Change X Axis Channel button "% on the QC Plot toolbar
OR

¢ Double-click the X-axis label in the bottom right-hand corner of the plot.

The Set X Axis dialog opens:
I Set X Axis
I .

> L
b

alt_m
cwid00Hz
cxiBh00Hz
cwgI00Hz
cwghl0Hz
alt_ft
alt_rn_bird
effdepth_m _‘ﬂ

Set

¢ Select a required channel in this dialog and click Set. The X-axis will change
to the scale of the selected channel. Its label will be replaced by the name of
the selected channel.



To adjust the X-axis settings

Select the Change X-axis Scaling button 'ﬁ'| on the QC Plot toolbar or double click
anywhere on the X-axis. The X Axis Settings dialog opens:

Channel Mame: Recard
Data Max a6400
Data Min 1

]—
b & 30000
Min 2 1]

# Axiz Increment; 10000

¥ Automatically change increment

[T Keep asiz settings for all sheets

— Format

Decimal Digits:
ecimal Digits i':'—

[&fter Decimal Point]

& Fived " Exponertial
" Time " Date

— Font

# Axiz Font

¥ Draw ¥ Mesh Lines

[T Logll
W Draw® Mesh Lines

k. Cancel Help

® Edit the X-axis settings as needed in the active boxes of the dialog. These settings
include the maximum and minimum X values and the X-axis increment.

If you diminish Max X, the plot will go beyond the boundaries of the window and you
will see it only up to the point specified as Max; in this case, use the scroll bar in the



bottom of the window to scroll forward and view the entire plot.

Check Automatically change increment, the value of X-Axis Increment will be

calculated automatically and cannot be edited. Otherwise, the value of X-Axis
Increment is fixed

Select Keep axis settings for all profiles and the settings will not change when a
new profile is displayed

Specify the format of the axis labels in the Format section.
Click X Axis Font to select the font style and size of the X Axis labels.

Select Draw X Mesh Lines to display vertical dotted lines for the x axis. A similar
checkbox is available for the y axis.



To adjust the Y-axis settings

Select the Change Y-axis Scaling button _Ell on the QC Plot toolbar or double click
anywhere on the Y-axis. The Y Axis Settings dialog opens:

Channel Mame: IGRF_Intens

Draka bax " |52I34'I 886718

Data Min [52637.42187¢
Maw v |52541 BBEA1E

Min ' |5253?.421 =Tt

¥ Auto-Rescale to Local Min and b ax

iz Increment: 1

V¥ Automatically change increment

— Format

Decimal Digits:
ecimal Digits ]I:I—

[&fter Decimal Point]

i Fixed i~ Exponential
" Time = Date

— Font

Y Axiz Fant

¥ Diraw = Mesh Lines

[T LoglO
W Draw’ Mesh Lines

0k Cancel Help

® Edit the Y-axis settings as needed in the active boxes of the dialog. These settings
include the maximum and minimum Y values and the Y-axis increment.

If you diminish Max Y, the plot will go beyond the boundaries of the window and you
will see it only up to the point specified as Max; in this case, use the scroll bar in the



bottom of the window to scroll forward and view the entire plot.

Check Automatically change increment, the value of Y-Axis Increment will be

calculated automatically and cannot be edited. Otherwise, the value of Y-Axis
Increment is fixed

Specify the format of the axis labels in the Format section.
Click Y Axis Font to select the font style and size of the Y Axis labels.

Select Draw X Mesh Lines to display vertical dotted lines for the x axis. A similar
checkbox is available for the y axis.



To set automatic Y axis scaling

e (Click the Y Axis Rescale button iﬂon the QC Plot toolbar

e The y axis limits will be adjusted to match the visible minimum and maximum
values of the current channel.



To edit data right in the plot

If any error, your plot is distorted.

e Click on the erroneous point.

¢ To delete this point, click the Delete Point(s) button on the main QC
toolbar. Repeat it until your plot takes a normal shape.

¢ To remove the whole line, click the Delete Line button . Your display will
automatically switch to the next line.

¢ To split a line into parts, click the Cut Line button .

As a result, your line will be cut into 2 portions; with the first to be displayed by
default. To display its second portion, select it from the dropdown List of Lines on

the main QC toolbar: 1™ =11t will have the same number as the first
one and the extension “_1”..




To zoom in on a plot fragment

¢ Click the Zooming button Iﬁlon the QC Plot toolbar.

e Click and drag to select the fragment you want to magnify.

e To return to the initial view, click the Home View button Iglon the QC Plot
toolbar.



To customize the plot appearance

¢ Click the Change Plot Style button #0n the QC Plot toolbar to bring up the

Channel Style dialog:

M

Chanirek |aIL_m j

Channe| Scale Mode
& Linea
f" | O

Line Style: |S|:|Iic| Line ﬂ

Lirie “Width ‘i

Symbol INme ﬂ
Symbol Size: |—]— —
Sample
___.-"_"‘\.
Iy hY
7 *,
/ \
\ 4
/
'['I. I,

Select the channel you want to change
the appearance of from the Channel
dropdown list.

Select Linear or Log in the Channel
Scale Mode section.

Click the coloured square on the right
to adjust the color using the standard
Windows-style palette.

Select the line style from the respective
dropdown list.

The Line Width option is applicable
only to Solid Line. Other styles do not
show on the plot unless the minimum
line width is selected.

Choose a required symbol from the
respective list and change its size using
the slider.

This functionality is especially useful
when you need to view the changes
you are making right in the plot. For
example, increasing the symbol size
allows you to pinpoint deleted points.

In the Sample field below, you can
simultaneously view an example of
your changes.







To remove a plotted channel

 In the table, right-click on the header of the channel you want to
remove from your plot
[#| Plot Channel
Hide plotted channel
Delete channel from plot

E7| Map Channel
Inzert Channel
Duplicate Channel
Delete Channel
Insert a Line Channel

ﬂ Statistics
Processing k
Column Properties
Adjust Date/Time
» and select the respective command from the popup menu
e The channel will be removed from the plot.




To remove a trend

Your data may often be influenced by various factors and as a result contain trends
distorting its actual appearance. If it is the case:

e Click the Linear Trend Removal button # | on the QC Plot toolbar to bring up the
respective dialog:

0] x|
Proceszzed Channel: # Direction Channel:
[\GRF_Intens ~]  |Recod
Processed Line: B Ehe!nnel
= Ovenarite
| oooe21 =l s IGRF_Intens_TF
(]
[ &pply for all Lines izl
Rows — Trend Line Definition:
[T &pply for all Bows * i
From: [10 Faint 1: {654 526406445
T [s00 Paint 2: {1121 |52638.85541 (8]
Apply l E uit l Help I

The Processed Channel and Processed Line lists show the channel and line you
are currently working with. To switch to another channel and line, select them from
these two lists.

® Toremove a trend from all lines of data, check the Apply to all Lines box.

® To remove a trend from the whole line, check the Apply to all Rows box in the Rows
section of the dialog.

® To remove a trend from a certain portion of the line, specify the first and the last point

of this portion in the From and To boxes. You can either type in the values or do the
following:

1. Click in the From box. The [&@l sign appears to the right, indicating that you are

about to insert a new value in this box (you will always find this sign next to the
boxes you are working with in the Rows or Trend Line Definition sections of
the dialog).



Click on the point of your curve which you want to be the starting point of trend
removal. The X coordinate of this point appears in the From box.

Click in the To box and then on the point of your curve which you want to be the

ending point of trend removal. The X coordinate of this point appears in the To
box.

To specify trend direction, enter the X and Y coordinates of the starting and ending
points of the trend in the Trend Line Definition section. You can either type in these
coordinates or insert them automatically by clicking on the respective points on the
plot.

Since the result will appear not only in the plotter but also in the respective
spreadsheet, select between the Overwrite and Create options in the Output
Channel section of the dialog. If you select Create, a new column will be added to
your spreadsheet containing the results of trend removal. If you choose the Overwrite
option, the box to the right will turn into a dropdown list, offering you to select the
channel to be replaced with a new one containing these results.

Click Apply.



To save a plot

Click the Save As button on the QC Plot toolbar or right click on the plot and select Raster

to File and follow the standard Save operations to create your file in a standard raster
image format.

Change plot style

Set panel properties
Delete point

Set Dummy Value
Show hidden channels

Raster to clipboard

Additional formatting




To grid or map data

Mapping data displays all data points with a colour associated with
the values much like contours. This allows you to select a point and
it will be shown on the GRID tool with relevant information and
values.

® (Click on the header of the channel to be plotted and select the QC Grid button on
the QC toolbar

OR

® Right-click on the header and select Map Channel from the popup menu. The Set
Channel dialog appears:

Set Channels I
b |Easting j
b i |N|:|rthing j
Data: |T|"-"|| j
¥ #.% are UTH coordinates
Latitude |Iat j
Longitude ||':'” L'

[T Use data from 1 worksheet anly
| 000721 =

[T Coarze grid

Set Cancel |

® Select a channel to use as the X coordinate from the X dropdown list.



® Select a channel to use as the Y coordinate from the Y dropdown list.

® If required, reselect a channel to grid from the Data dropdown list. The channel
selected by default is the one you specified in the table.

® Check the Xand Y - UTM coordinates box if you would like to display longitude and
latitude lines over your grid.

® |f the data set is very large then displaying every data point can be time consuming
and so if you select “Coarse grid” , a compressed version of the data will be
displayed.

e (Click Set.

Your grid is generated. Each data point in the resulting stack of lines is assigned its own
color. To see the value in a given point, click on the point and look its value up in the
respective table. To move across the grid, you can also use the arrow keys.



To change to another channel

The generated grid uses the channels you specified in the Set Channels dialog (see To
Grid Data). To change to another channel:

e Select the El button on the QCGrid toolbar

OR

® Click the button il on the QCGrid toolbar and click the Change Channel button

=

OR
® Right click the mouse on the new channel and select Map channel

The Set Channels window opens:

5
mj.

X | Easting =]
v | Northing |
Data: | TMI -]
W %, are UTM coordinates

Latitude | =]
Longiude | [

[T Use data from 1 worksheet only
|oooe21 ¥

[T Coarse gnd

Set | Cancel |

® Reselect the channels in the X and Y dropdown lists.

® Reselect the channel to grid in the Data dropdown list.



® (Click Set.

No matter which display you had — prior to or after interpolation, - your new display is not
interpolated.



To edit data right in the grid

There may be positional errors or data errors. You may desired to delete some points or
divide lines into two or more parts

® (Click on the erroneous point and use the Delete Point(s) button to remove it
from the grid. Repeat this operation until your grid display becomes normal.

e Use the Delete Line button on the main QC toolbar to remove a whole line.

® (Click the Cut Line button to cut a line into 2 or more portions.

In this case, your change does not show on the grid unless you zoom in on the
respective fragment (see To zoom in on a grid fragment). You can also check it up in
the List of Lines on the main QC toolbar, in the respective table or plot, or in the Line

Info dialog that opens by clicking the Line Info button H.




To zoom in and out

e Use the Zoom In E‘. and Zoom Out '3'\| buttons on the QC Grid toolbar under the
main QC toolbar.



To zoom in on a grid fragment

® C(Click the Zoom Selected EI button on the toolbar. The cursor will change into a
magnifying glass.

® C(Click and drag to select a fragment to be zoomed.
® To return to the initial scale, select Home View ﬁ from the same toolbar.

Note. To change back to the arrow manipulator, select it from the toolbar .M



To move grid elements

® Select Move from the toolbar. The arrow cursor changes to the hand manipulator .ﬂ

® (Click and drag labels, symbols and other objects to the place you need.

This functionality is especially useful when you need to customize the appearance of
your grid (see the Grid Customization section).

Note. To change back to the arrow manipulator, select it from the toolbar .M



To measure the distance between different points

® Select Distance from the toolbar. Your cursor changes to the ruler G
® Click on the starting point and drag to the ending point.

® Check the result in the Status Bar at the bottom of the window.

Note. After measuring a distance, the cursor automatically changes back to the arrow
manipulator.



To perform interpolation

During the interpolation process, QCTool interpolates data from data points onto a regular
(rectangular) grid. You can interpolate the whole grid or its portion. In the latter case, before
interpolation, zoom in on a required fragment as described in To zoom in on a grid fragment.

¢ Click the Interpolate button on the QC Grid toolbar or double click on the grid
and the Tools interface will open. Select Contour and then Interpolation

The Grid Settings dialog opens:
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® Choose the method of interpolation in the Method dropdown list.

By default, the Natural Neighbour option is selected. If desired, you can change it to
Minimum Curvature. This enables the Max Iterations box below, for you to type the
required number of iterations.



The software attempts to find the best center for interpolation and a default angle
based upon the direction of the survey lines. U,V are the grid vectors within the
rotated grid space

Edit the U Min, U Max, V Min and V Max settings as needed.

Increase or decrease dU and dV (length of the grid cell side) or nU and nV (number
of points) to provide higher or lower resolution.

Change the dU and dV values and click in the nU and nV fields: the latter is
recalculated automatically. You can reach the same effect by changing the nU and nV
values and clicking in the dU and dV fields.

Edit the grid angle to examine your display from a different perspective.

The grid has its own coordinate system (u,v) which is rotated from the coordinate
system (x,y) chosen for the 2D display. In the example here, the grid is aligned along
the x,y direction (angle = 0) and ‘U’ is parallel to ‘y’.

Edit, if necessary, the X and Y reference points in the respective boxes.

If you are not satisfied with your changes, click the Default button to change back to
the initial settings.

Check the Remove Extrapolated Points box and set a required spatial radius to
restrict the area of interpolation. For example, a spatial radius of 55 means that if
there are no data in the radius of 55 m around a given point — a grid cell center, — this
cell will be removed from interpolation.

Note. The interpolation process interpolates data onto the entire regular rectangular
grid. However parts of this grid, which are far away from the data, may be overly
extrapolated and thus should be removed for careful viewing.

Select between the slow and fast algorithms (slow is more accurate, but fast is almost
always sufficient).

Check the Remove Duplicate Points box to provide the respective operation.

Click Interpolate.



The interpolation process can take some time depending on such grid settings as the
number of initial points, grid dimensions or the interpolation method.

If you interpolated only a grid fragment:

e After interpolation, select Home View from the QC Grid toolbar. You will see the
interpolated fragment stand out against the primary grid background.



Customization Dialogs and Menus

You can change the grid appearance using two methods:
o Select the Show Plot Components dropdown menu IELI on the QC Grid toolbar
and toggle on or off various features
OR

e Select a button on the QC Grid toolbar

#| o Bkl 4 |BEo|8 os|sz] 2

262000.0 262500.0

‘ - o S

e orright click in the grid window and select an item from the popup menu for the
advanced customization of your grid appearance.

Related topics:

Display and Customize Lines

Change the Draw Mode

Draw and Customize the Mesh Grid

Draw and Customize Contours

O

play_and Customize the Coordinate Grid

O

play_Longitudes and Latitudes over a UTM-Based Grid

o

isplay_a Grid Proportionally.

Use a Map Underlay

Customize the Legend and Scale

Customize the Grid Layout




To display and customize lines

Click the ij button on the QC Grid toolbar or right click in the grid window and select
Lines. The following interface appears:
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® Check the Draw button to switch lines on and off (or select Show Lines in the Show
Layers dropdown menu on the QC Grid toolbar).

® To assign the same colour to all of the lines, leave the Different Colors box in the

Lines section unchecked. Select a required thickness of the lines from the respective
dropdown list and click on the color square to the right to bring up the standard color
palette.

* To assign different colors to the lines, check the Different Colors box. Select a
required thickness from the respective dropdown list.



To change the shape and size of symbols (points) on your grid, check the Data

Symbols box. The Data Symbols section becomes active. Select the required shape
and size from the respective dropdown lists.

To display the labels (line numbers), check the Line Labels box. Select between the

four options below. The All button displays all labels, the Skip button — every second
label, the Start and End options — the labels at the beginning and at the end of lines.

To edit the font and style of the labels, click the Font button A% in the bottom right-
hand corner of the dialog.

To display station labels, select the Station Labels box. Select the channel used to
obtain a label for each station.



To change the draw mode of your grid

Click the IE' button on the QC Grid toolbar or right click in the grid window and select Data.
The following interface appears:
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® Select Equal Range to assign different colors to equal ranges independently of the
number of points in each range or select Equal Weight to assign different colors to
different ranges covering the same number of points.

® Specify the range of data to be displayed (75% of data are displayed by default) using
the sliders to the right of the Min Data and Max Data fields that show the absolute
minima and maxima of your data. Or, type in these values manually. Click Apply.

® Click on the colored squares to the right to open the standard Windows-style palette
and to specify colors for the start and end of the data range.



® Select Draw points with no data to see points with dummy values



To draw and customize the mesh grid

Click the button |E| on QC Grid toolbar The following interface appears:
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® Check Draw Mesh to see your grid cells filled with color (or Show Interpolated Grid

in the Show Layers dropdown menu on the QC Grid toolbar). This functionality is
accessible only if your data have been interpolated; if not, a message prompts you to

carry out interpolation. Click the Interpolate button and follow the steps as
described in To perform interpolation.

The Draw Grid Symbols option displays each grid cell as a set of four data (vertices)
and assigns a certain color to each data dependending on its value.

The Draw Grid Cells option calculates the average of the data located in the vertices
of a grid cell. The cell is filled with the color assigned to this average value.



The Draw Cells around Grid Vertices option displays your grid as a set of cells
drawn around each grid vertex and filled with a certain color assigned to the data
value in the vertex.

If you selected the Draw Symbol button, select the shape and size of the symbols to
be used from the respective dropdown lists in the Symbol section of the dialog.

Select the way for the color to fill the cells (Draw Symbol, Draw Cells, Draw Cell
Around Vertex).

Check the Grid lines box to draw the mesh grid. This functionality is available only if
your data have been interpolated; if not, a message prompts you to carry out

interpolation. Click the Interpolate button and follow the steps as described in To
perform interpolation.

Click the Load Grid from File button below to load an already available mesh grid.

Select the grid line thickness from the respective dropdown list and click on the
colored square to the right to specify the color.

Change the density of your grid as needed both in the X- and Y-directions in the Skip
Lines section.

Save your grid as an egr file to use it later with other data. You may also plot the
difference between the currently displayed grid and a grid that you load.

Resulting interpolated grids my be saved or loaded here. Also, you may create the
difference between grids here as well



To draw and customize a contour display

Click the button Ii[ on the QC Grid toolbar or the Contour tab on the Tools menu. The
following interface appears:
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® Check the Draw Contour Lines box to draw contours (=Show Contour in the Show

Layers dropdown list on the QC Grid toolbar). This functionality is accessible only if
your data have been interpolated; if not, a message prompts you to carry out

interpolation. Click the Interpolate button and follow the steps as described in To
perform interpolation.

® Check the Fill Contour box to display filled contours.

® Select between the color and black representation of the contour lines and labels.



® Choose the number of contour levels and line thickness from the respective dropdown
lists.

® Check the Labels box to display the contour values and specify their format in the
respective section (fixed or exponential, the number of decimal digits).

® Use the Density slider to increase or decrease the amount of labels to be displayed

and click the J'Es button to adjust their font and style.



To display and customize the coordinate grid

Click the button E*l on the QCGrid toolbar or the Axes tab on the Tools gui. The dialog
appears.
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® Check the Major Lines and Minor Lines boxes in both the X-direction and Y-
direction sections to show the coordinate grid.

® Adjust the minimum and maximum coordinates in the respective boxes to display the
portion of your grid you are primarily interested in.

® Change the step between major ticks in the respective boxes to increase or decrease
the density of your coordinate grid.

® Click the color square in the bottom right-hand corner of both sections to edit the color
using the standard Windows-style palette.



® Select between the Top and Bottom positions of the labels in the X-direction section
and between the Left and Right positions in the Y-direction section.

® Select the mode of outside and vertical positions of the labels in the X-direction
section and the Y-direction section

® Input the number of Sub_Ticks of Minor lines in the X-direction section and the Y-
direction section

® (Click the -ﬂ% button to specify the font and style of the labels in the standard
Windows-style Font dialog.

® Specify the number of decimal digits to be displayed in the respective box.

® (Click the Line Style of Lat/Lon to specify colour, font, line style and width for the
latitude and longitude display.

Note. To switch the coordinate grid off, de-select Major and Minor Lines or de-select Show
Coordinate Grid from the Change Layer dropdown list on the QC Grid toolbar.



Display latitudes and longitudes over a UTM grid

® Select the El button on the QCGrid toolbar

OR

¢ Click the button il on the QCGrid toolbar and click the Change Channel button

=

The Set Channels window opens:

EIra— |
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e Check the X and Y - UTM Coordinates box and click Set.
¢ Go to the Axes tab of the Tools dialog



In this dialog:
e Select between the W and E, N and S directions.
¢ Specify the step in the respective boxes to the right.
¢ Select a required ellipsoid from the respective list in the bottom of the dialog.
e Click OK.

Back in the Axes tab, check the Longitude box in the X-direction section and the Latitude
box in the Y-direction section. Longitudes and latitudes will appear over your grid.



To display your grid proportionally

® Go to the Lines tab of the Tools dialog.

® Check the Proportional View button. The sides of your grid will become of equal
length.

OR

® (Click the proportional button Iﬁl

Grids will be displayed proportionally by default if there are multiple profiles.



To underlay a map

Click the [ button on the QC Grid toolbar The following interface appears:

® (Click the E button to display the Open Georeferenced File window. Select and load
a map.

There are a number of supported map file formats. They are PEGeoMap(.map), GeoTIFF,
AutoCAD(.dxf), ArcView World, MapInfo and Google Earth (.kml)

Note. See Calibrate a map. for instructions on how to create a .map file in
PEGeoMap

Loading a GeoTIFF file launches the following window that displays the geographic
information extracted from the file:
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You may adjust the OrgX and OrgY GeoTIFF values to shift the map's location

Loading a DXF file enables edit boxes to specify the line width and resolution of the DXF
vector graphic

When loading a KML file you need to specify the type of coordinate and the current datum
as when exporting_to KML

® De-select the Draw Map box to remove the map.



To customize the legend and scale

Click the button on the QC Grid toolbar or right click in the grid window and select
Legend. The following interface appears:

® Check the Draw Legend box to display the legend (or select Legend in the Show
Layers dropdown menu on the QC Grid toolbar).

® Specify the mode (vertical or horizontal)

® Specify the format (fixed or exponential), the number of decimal digits, and font . for
the values in the legend.

* To move the legend, click on the legend and move it in a desired direction with the
hand manipulator to appear.



Check the Scale box to authorize scale changes and bring up the scale rule.

Choose a required scale from the respective dropdown list and click Apply in the

upper right-hand corner of the dialog (or click anywhere in your plot) to view the
result. The scale rule will change accordingly.

Check the Draw North Arrow box in the bottom of the dialog to display an arrow
pointing north.



To customize the grid layout

Click the L—1 button on the QC Grid toolbar The following interface appears:

® Specify the margins around your grid display using the Left, Right, Top, and Bottom
scroll lists

® Type in the titles, click the . button on the right to specify their font and style, and
click Apply in the upper right-hand corner of the tab.

®* Go the Legend tab:



® Check the Draw Text box to add comments to your display.

Type in the field below, press Ctrl+Enter to insert a carriage return, click the .
button to adjust the font and style of your labels and texts in the standard Windows-
style Font dialog.



To change the transparency of grid layers

First, a map will be loaded through the Map tab

Click the ‘2] button on the QC Grid toolbar or the Transparency tab
on the main Tools gui.
The following interface appears:
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» Select the checkbox related to the layer you would like to add
transparency

» Adjust the appropriate slider to set the level of transparency. 0
will have no transparency. 100 will render the layer invisible.



» In the Listing of Layers box you may drag the entries to put the
layers in a different order

o Click Apply to see the effect of your selections



To save a grid in a map format

Click the Save View As button Iﬂl on the QC Grid toolbar and follow the standard saving

operations. Or double click on map to open up the Tools gui and then select Map then
Save view as georeferenced raster

Select Raster Type
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If the Raster with Georeferenced File option was chosen, three georeferenced file formats
are available to work with in PEGeoMap, ArcView and Maplinfo respectively. Additional
positioning information must be specified for the Maplnfo file. A MaplInfo projection string is
required. One can be generated from the settings you have selected by clicking the Create



Maplinfo projection string button.
MaplInfo Projection String Details
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When saving to GeoTIFF format, you will need to select a well-known coordinate system
and zone in this window:
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If you are not using one of the systems listed, you should convert the coordinates first
before plotting and exporting to GeoTIFF

Other export options are available on the map tab.

Also, you can save legend (colour value scale) separately, and then insert it into printed
page if needed (see PEGeoMap PagelLayout description). For this, right button click over
the legend, popup menu string "Save legend bar as raster" will appear.

NB:

Note that when you save a grid which is not drawn as "proportional” (i.e., width and height
ratio does not reflect real topographic sizes), saved raster also will not be proportional.
However, obtained georeferenced image will be geographically correct. When read into
mapping software (PEGeoMap, ArcMap, GlobalMapper, etc.), it will be positioned
accordingly to its coordinates.



Maplinfo Projection String
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You can construct the string by entering the necessary values on the
interface and clicking the Create Maplnfo projection string button.
Otherwise, find the string you need from another source and enter it
manually.

A complete table of projections and datum codes for Maplnfo is in
the \BIN\MAPINFO\MAPINFO_CODES.TXT file supplied with your
installation. In the text file, you can find some strings by EPSG
number. The number is prefixed by "\p'. The header of the text file
describes how to create a proper CoordSys Earth Projection string
using the appropriate #MAPINFO line.



The Create Maplnfo projection string button makes strings only for
UTM and geographic lat/long projection codes. For other projections,
you must type in the string manually.

When saving KML as .TAB, the string is created automatically as
WGS84 lat/long. If source map was a .TAB, the default string comes
from that source map.

Example Maplnfo projection strings:

e (UTM): CoordSys Earth Projection 8, 116, "m", 141, 0, 0.9996,
500000, 10000000

where: 8 - UTM projection; 116 - GDA94 datum; m - units; 141 -
central meridian, 0 - latitude of origin;

0.9996 - UTM stretch coefficient; 500000- false easting; 10000000-
false northing (for Southern hemisphere; 0 for Northern).

e (geographic): CoordSys Earth Projection 1, 104

where: 1 - geographic latitude/longitude; 104 - WGS84 datum.

o (Lambert): CoordSys Earth Projection 3, 104, "m", 3, 46.5, 49, 44,
700000, 6600000

where: 3 - Lambert projection; 104 - WGS84 datum; m - units; 3 -
origin longitude; 46.5 - origin latitude;

49 and 44 - standard paralels; 700000- false easting; 6600000- false
northing.

-------- FREQUENTLY USED PROJECTION CODES: --------
1 - geographic lat/long; 8 - UTM; 10 - Global Mercator; 3 - Lambert
conformal conic.

-------- FREQUENTLY USED DATUM CODES: --------
104 - WGSB84; 74 - NAD83; 116 - GDA94; 12 - AGD66.



To save to a georeferenced or vector format

Click the [ &2,

button on the QC Grid toolbar to see the following interface

The grid image can be saved to Google Earth KML format by clicking the Raster to KML
button

Survey lines can saved to either Google Earth KML format or AutoCAD DXF format by
clicking the appropriate "Survey Lines" button. In addition, you can choose whether only
the line endpoints will be saved or at a specified interval:
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When saving to KML format, this window will appear in order to convert the coordinates to
the WGS84 datum:
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First specify whether your coordinates are UTM or geographic latitude/longitude. Next click
Select and you will have to choose the datum used for your current coordinates in the

following window:



[N Datum selection x|
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You may display only the ellipsoids containing the text in the Filter by substring box by
clicking Apply. Display all ellipsoids by clicking Remove filters.

If converting from UTM coordinates, you will need to specify either the zone or central
meridian in this window:

x
HarthS outh
e Pre-zet zone number I-I 2 IN ;I

—

" Pre-zet central meridian [decimal degrees)

Cancel |

Click OK on the main kml export window and the kml file will be created after you select a
file name, folder and image size.



Note that if you make 2 kml exports of the same data: raster overlay from QCGrid and
vector survey lines, and then open them both in GoogleEarth, they appear to be slightly
shifted against each other, especially when they cover comparatively large area (>10 km).
This is due to the fact that raster overlay has precisely positioned only its 4 corners, while in
vector survey lines each point is positioned in its exact geographic place.

Other export options are available by clicking the El button.




Printing Grids and Plots
To preview a grid/plot before printing:

e Select Print Preview from the File menu.

® Use the Next Page and Previous Page buttons on the Print Preview toolbar to toggle
through available pages.

® (Click the Two Pages button to preview two pages at a time, click it again to switch
back to the One Page mode.

® (Click the Zoom In button to take a closer look at your plot and the Zoom Out button to
move it away.

® To close the Preview mode, click Close.

To modify a plot before printing:

® Right-click on the plot and select Additional Formatting(This is not available for a
grid). The Print layout settings window appears:



Print layout settings )
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® |n the Horizontal/Vertical grid lines section, you may select a new colour for the

respective grid line.

® You may specify whether you would like X Tick labels at the Top, Bottom or both. As
well, Y Tick Labels can be displayed on the Left, Right or both. Tick labels can also
be displayed Inside the axis by selecting the respective checkbox.

®* You may change the X axis label or the Y axis label. Select the Channel name
checkbox to change back to the original channel name.

e Select the Draw current location to display the cursor indicating the current location

on your printout.

To print a grid/plot:

® Click Print in the preview mode to print the grid/plot right away.

®* You may also select Print from the File menu. In the standard Print dialog to open,
specify printing properties and click OK to start printing.




® |f you have selected items from the Print layout settings window, you need to right-click
on your plot and select Print Layout to see the effect of your selections. See Print
Layout for more information.
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Print Layout

Right click on a grid/plot, select Print Layout and the following
window is displayed:
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Moving and resizing page components can be done by use of
trackers. To activate the appropriate tracker, left-click on the
component.

To repaint the entire page and clear trackers, click the & button or
right-click anywhere in the window.



The application window size is calculated to match the aspect ratio of
the current printer page size. Changing the width of the application
window forces the window's aspect ratio to match that of the selected
paper size.

Scale If you are displaying a grid proportionally, you may choose to
have a scale on your hard copy. The scale is recalculated if the grid
changes size. To select a specific scale value, select Scale/Scale to
Value from the menu and enter the new value for the scale you would
like. Toggle scale visibility with the 2 button or by selecting
View/Scale in the menu. To change font of the scale, right click on it
and select Font.

Raster images

You may add pictures by clicking the % button or selecting
Options/Add raster image from the menu. Navigate to the location
of the raster image you would like to add then click on the location
where you would like the image to be. To retain aspect ratio when
resizing a raster image component, hold the Ctrl key while resizing or
right click and select Resize proportionally to width Delete the
image by right-clicking and selecting Delete

A logo is a special type of raster image. Its path is saved between
QCTool sessions. Toggle its visibility by clicking the © button or
selecting View/Logo from the menu. Select a logo by clicking the ©
button or selection Options/Change Logo Image from the menu.

Text Boxes

You may add a text box by clicking the # button or selecting
Options/Add Text Block from the menu. Double click on the location
where you would like the text box to be and start entering your text.
Single click the text box to edit its contents later. To move/resize a
text block, right-click on it and select Move/Resize. To change font of
a text box, select your text, right click on it and select Font.

You may add a special text box by selecting View/Title Box from the
menu. A title box is a text box with a border and divided into sections.



Right click and select Edit to change its contents.
Delete both types of text boxes by right-clicking and selecting Delete.

Legend
For a plot click the E button to toggle the visibility of a legend or
select View/Legend from the menu.

For a grid click the ‘& button to toggle the visibility of a legend or
select View/Palette from the menu.



What is PEGeoMap

PEGeoMap

PEGeoMap is a compact mapping software. It allows creation of georeferenced maps from
appropriate raster images; draw various objects on top of it; create layered maps with
transparent layers; perform conversions between commonly used image and mapping
formats.

Georeference types supported by PEGeomap:

1. MAPINFO .tab
2. ESRI world files (.jgw, .bpw, .pgw, .tfw)
3. Petros mapping format .map
4. GoogleEarth ground overlay .kml
5. Geotiff - tiff format with georeference written inside image file.

Types 2, 3, and 4 are two item formats: raster + text georeference file.

Georeferenced image can be then imported as underlying map into QCTool grid or
EMIGMA Survey Editor and GridPresentation.

Also, it can be used in any kind of mapping software accepting these formtas, such as
ARCMap, GlobalMapper, etc.



PEGeoMap

Using PEGeoMap

Pegeomap is a tool for working with georeferenced raster images. It
can either use existent georeferenced files compatible with various
other mapping software, or create a new one by the "Generate a
Map" procedure [see below]. A georeferenced image can be then
imported as an underlying map into QCTool grid or EMIGMA
GridPresentation and SurveyEditor.

PEGeoMap can be launched from the QCTool group on the windows
Start bar, from QCTool Grid toolbar, or started from Windows
Explorer.

Georeference types used in PEGeomap: MAPINFO tab, ESRI
world file, map, kml ground overlay - 2 items formats: raster + text
georeference file;

geotiff - tiff format with georeference written inside image file.

To open a georeferenced map:

Select in menu File/Open geomap/ select georeference file: jgw,
bpw, pgw, tfw, map, tab, kml or geotiff.

Or, it can be any kind of an image without georeference: bmp, jpg,
png, etc.; in this case, use File/Open Raster menu item.

Also, you can drag and drop any such file from Windows Explorer
into the application window.

If georeference was successfully discovered, status bar displays
valid X,Y coordinates; otherwise they are 0.

To Generate a Map (create georeference for raster image):

» A raster format file (gif, jpg, etc.) needs to be loaded. If a file is
not already loaded you will be given the opportunity to load the



last used file. If you would like a different one, click No and a
window will appear offering you to select a file. You can also

load a raster file from the toolbar using the button. You can
load a map file using the B button.

A raster file needs to be calibrated with at least three points.

Double-click on the first point in the image. The following
window appears:
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Calculate ] Aadd Paint ] Cancel |

Check the Polar box if your map comes from a polar region

Select the required ellipsoid datum from the respective
dropdown list

Specify the central meridian(CM) and zone in the respective
boxes

Select between UTM and Lon/Lat. The appropriate boxes
below will become active.

Type in the coordinates of the point to add and click Add Point.
Repeat this operation for the rest of the points.

To convert your UTM into Lat/Lon, select UTM, click Calculate
and the conversion appears in the Lat/Lon area. Select Lat/Lon
and Calculate to convert the other way. Lat/Lon will be



recalculated to UTM since raster transformation is based on
UTM coordinates.

» Once at least three points have been entered, you may save
your map(see below) and the Map Tools will be enabled.

Managing the registered points:

« Click the == button. The Edit Registered Points window will
open. Select the cell you want to edit and type in a new value.

e Click the  button to remove all registered points.

« Use the ™ button to apply a shift to the x and y values of the
map. The effect of the shift can be seen by looking at the X and
Y values displayed on the status bar located at the bottom of the
PEGeoMap window.

Customizing the appearance of the map:

» To toggle the display of grid lines on the image display, click the
B putton.
» To toggle between color and grayscale, click the =% button

e To add a line to your map, click the ™. button and draw the line
with the mouse. With the line selected:

o Click the =/ button to change the line's width.
o Click the == button to change the line's style.

o Click the £ button to change the line's colour.

o Drag the boxes at the ends of the line to modify the start
and end positions.

o Use the Map Tools to add a line at specific coordinates.

e To add a symbol to your map, click the @ hutton and drag the
mouse to specify the desired dimensions. With the symbol
selected:

o Click the ﬂ button to change the symbol's style.
o Click the £ button to change the symbol's colour.



o Drag one of the resize controls located around the symbol
to change its dimensions.
o Use the Map Tools to add a symbol at specific coordinates.

e To add an annotation to your map, click the 4| putton. In the
Annotations window to open, write your text. Use the Font
section at the right end of the toolbar to change the appearance
of the text. Click on the map at point where you want the
annotation to appear and drag the mouse to specify its
dimensions.

e To cancel any of the previous operations, click the Undo button
T

* Any items that have been added to the map can be repositioned
by dragging with the mouse.
e A popup menu is also available by right clicking on the selected
item :
o Delete - Deletes the item.
o Edit - Displays the Annotation editing window.
o Paste - Creates a duplicate of the selected item.
o Properties - Display the window to edit the item's
properties.

Image rotation

If original image was obtained by scanner or drawn in skewed local
grid, for conversion to any of commonly used coordinates it might
need to be rotated.

To rotate an image, select Draw tools/Rotate and set required angle.
All point registering and drawings must be done after that.

Viewing the map:

« To zoom in on your map, click the Zoom In &! button on the
toolbar. Then, click on the image to the desired zoom level.



e To zoom out, click the Zoom Out <t button. Then, click on the
image until the desired zoom level is reached.
» To zoom to a percentage of the actual size, click the down arrow

7% %] and select a new zoom value.

» To zoom to 100% of the actual image size, click the B putton.

e To move a different viewing area, click the ] hutton and drag
the image with the mouse.

e To measure a distance, click the J button and drag the mouse
between the two end points of the distance you would like
measure. The value of the distance will appear on the right end
of the status bar at the bottom of the PEGeoMap window. Three
points need to be registered in order to use this feature.

Saving your work:

e Save using the | putton. You may choose to save an image file
and/or a *.map file. The *.map file will be available to other
EMIGMA tools such as Grid Presentation and Survey Editor
which can use the created raster image as an underlay.

e Click the button to quickly save an image file only. Various
file types are supported.

» To save a section of the image to a file, click the | button. Click
and drag the mouse on the image to create a selection box

containing the area you would like to save. Then, click the 5|
button to save the file.

» To customize the layout of a printed hardcopy, click the
button. The Print layout window will appear and then you will be
able to edit the appearance of your printout.

PEGeomap image layering:

PEGeoMap can display 2 layers with selected transparency.
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» After loading your first map layer, select menu item "Map
Tools/Transparency". The Transparency of map files window
appears.

Select a 2nd layer map by clicking the "Map file2 - Browser™
button.

Both layers must be georeferenced in the same coordinate
system.
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Use the sliders to set the transparency as desired. Click Apply
to update the appearance of the image.

For successful saving of the layered image:

» Both layered images must have same raster type: bmp, jpg, etc.
(and correspondingly, bpw, jgw... world files if chosen format is
ESRI).

e The resolution of 1st layer will be used for the saved image.
Generally, select an image with higher resolution for the first
layer.



Map Tools

These functions are available only when current image is
georeferenced: either originally, or by registering points.

PEGeomap image layering:
PEGeoMap can display two map layers with selected transparency.

After loading your first map layer, select menu item

"MapTools/Transparency"” or click the E toolbar button . The
Transparency of map files window appears.

Select the 2nd layer map by clicking the "Map file2 - Browser"
button.

Both layers must be georeferenced in the same coordinate system.
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Use the sliders to set the transparency as desired. Click Apply to
update the appearance of the image.

For successful saving of the layered image:

« Both layered images must have same raster type: bmp, jpg, etc.
(and correspondingly, bpw, jgw... world files if chosen format is



ESRI).

» The resolution of 1st layer will be used for the saved image.
Generally, select an image with higher resolution for the first layer.

To see geographic coordinates:

Select from the menu Map Tools/Calculate Lat/Long. Select datum
and zone number. Then, the latitude and longitude of the current
cursor position will be displayed in the status bar.

Annotation Tools

IR Yoy wd|

Drawing positioned elements:

Click the | button to add a line to the map file. The following
window appears:
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» Use this window to specify the line dimensions, color and style.

e Colors may be changed by clicking on the box labelled Color.

e Click New add a new line to the map. Click Apply to modify an
existing selected line.

A similar window is used when adding a symbol to the map file using
the . button.

Click the ! button to show the coordinates of an existing polygon.
The following window appears:
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» Use this window to display the coordinates for a polygon as well
as specify the line and fill color.

» Select Fill with the color to specify a filled polygon.

e Colors may be changed by clicking on a colored box.

» Select Close Polygon to draw a line connecting the first and
last coordinates.



e Select a pair of coordinates and press delete on the keyboard to
delete a point.

» Click Apply to modify an existing selected polygon.
A polygon, symbol or line can also be modified by right clicking
on the object and selecting Properties.



Print Layout

To customize the layout of a printed hardcopy, click the & button and
the Print layout window will appear:
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» The default setting is Automatic which will print the map image
as displayed on the screen.

e Deselect the Automatic checkbox to add additional items to your
printout. You can add a border, scale, information box, and logo.

» Any of these items may be moved by clicking and dragging the
item on the Print layout window.

» Edit the information box content by double clicking the box
labelled Info. Also, in this dialog you can select font and define



box metric size - its width in centimeters.
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Edit the logo by double clicking the box labelled Logo. The Logo
Image window will appear:
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« Click the & button to browse for the logo image file.

» You may change the size of the logo in the Scale section. Select
Lock aspect ratio to have one dimension update its value when
the other is modified so the image's aspect ratio is maintained.

 The measurements of the logo on the printed page are shown in
the Image Physical Size section. The measurements can be
displayed in inches, centimetres or millimetres.



e Click OK when finished.

You can insert multiple raster images into your page by clicking
"Insert image" button. After selecting a file, click page where you
want to place your image. Then, you can move images around the
page, and, by double click, change their sizes or delete. You can
insert colour scale legend bars saved in QCTool (described in "Save
a grid") or EMIGMA's GridPresentation.



To save a file

® Select Save File from the File menu (you can also use the standard Save button on
the QC toolbar) to overwrite your old version.

® Select Save As to create a new filename.



To save data in other formats

You can save your file in several formats: .qct (QCTool), .xyz (XYZ ASCII), .xIs (Microsoft
Excel), .csv (comma separated values) and .gbn (Geosoft GBN):

® Select File/Save As. The Save As dialog appears.

® Select a required format from the Save as Type dropdown list and click Save. The
Export dialog opens.
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assign a special
number (ID) to each
row of your data and
to export such
numbers as a
separate column.

® |n the Channels section,
select the columns to
export in the Existing
Columns field and move
them to the field on the
right using the same
method as described for
the Lines section of the
dialog.

® Click Export.

Note. If not indicated otherwise, the exported file will be saved with the same name, but a

different extension.




Managing Files

In certain cases, you may need to work with various files simultaneously. To facilitate this
task, the QC Tool offers its own File Manager.

If you work with one file, have to switch to another, but want the first one to be at hand:

® Close all the files one by one.

In each case, a message will prompt you to click the Yes button if you want to close

your file and the No button if you want to hide it, i.e. “to put it aside for the time being”.

® Click No and continue your work with other files.

[
* When you want to open the file you hid, click the File Manager button on the
main QC toolbar.

The respective dialog appears:
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e Select the file from the Files list and click Activate. The file will open.

You can also use the File Manager dialog to hide and close files:

® To hide a file, select it from the Files list and click Hide.

e To hide all the files, click Hide All.



® To close a file, select it from the Files list and click Close.

Note. When you have a blank screen, click the , and buttons on the main QC
toolbar. This will automatically restore the tables, plots and grids you hid last.



Coordinate Tools

Geographic Datum Conversion

To convert coordinates between two different datums, select

Tools/Coordinates/Geographic Datum Conversion to open the

following window:
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In the Input Channels section:

» Select the channels you want to convert from the dropdown lists.
The Lat and Long channels are recognized automatically.

e Select the axis direction between W and E, Nand S in

accordance with your data.



If longitude or latitude is negative, W and S are selected
automatically. Otherwise, you have to select the appropriate direction
yourself.

Standard sign convention is deselected to indicate that negative
values are opposite to the selected direction. e.g. -106W is the same
as 106E

In the Output Channels section:

» You can leave the default header names offered by QCTool or
change them as desired. Select Insert before source columns
for the new columns to be inserted in that position otherwise they
will be inserted as the last columns.

To convert from UTM to Latitude/Longitude:

e Click on the respective option in the upper left-hand section of
the dialog.

If grids are available, for more accurate results, you may make a
selection in the Grids available box and the checkbox for Grid
conversion will be selected.

Otherwise you may select the checkbox for Helmert conversion and
then select the Area, Source datum and Destination datum.

Click Convert to create the new channels



Transverse cylindrical projections

To convert between Latitude/Longitude and UTM using cylindrical
projections, select Tools/Coordinates/Geographic<->Projected
coordinates/Transverse cylindrical projections and the following
window opens:
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In the Input Channels section:

» Select the channels you want to convert from the dropdown lists.
The Lat and Long channels are recognized automatically.

e Select the axis direction between W and E, N and S in
accordance with your data.

If longitude or latitude is negative, W and S are selected
automatically. Otherwise, you have to select the appropriate direction
yourself.



Standard sign convention is deselected to indicate that negative
values are opposite to the selected direction. e.g. -106W is the same
as 106E

In the Output Channels section:

» You can leave the default header names offered by QCTool or
change them as desired. Select Insert before source columns
for the new columns to be inserted in that position otherwise they
will be inserted as the last columns.

Select the UTM World tab to use the cylindrical projection formula
defined in the document DMATM 8358.2 by the US Defense Mapping
Agency

Standard local projections contains projections for specific
locations in Europe and Africa and therefore will yield better results.
Most European projections in the list are Gauss-Kruger projections.
Otherwise, they are Mercator projections. Click the See info button
for more information and map for each entry. You might be required to
select the Zone for the projection you have selected.

Custom Mercator allows you to select the location of the natural
origin and false origin as well as the Scale factor at the natural

origin. Generic Mercator USGS formulas are used to calculate the
result.



Conic Projections

To convert between Latitude/Longitude and UTM using conic
projections, select Tools/Coordinates/Geographic<->Projected
coordinates/Conic projections and the following window opens:

Xl
Input Channels 1 Dutput Channels
W Standard sign convention
* Lat/Long ¢ Easting/Morthing i I Easting |Easting_‘-lal"5534
Long |D: lon ~||w =] |-107.91329 |-107.87203 Northing [Morthing_WES84
" i {v
Lat |C: lat ~|[N =] [42618637: [42.6540101 Ovenuiile;; . :Creats
[ Insert after:
Apply to: & All Lines © One Line |000720 v IJ}- lon j
American Polyconic | LambertConfConic |
Source ellipsoid: ‘ Select |
Central meridian [longitude of origin) |0 E asting at false origin, m |0
Latitude of origin |0 Morthing at false origin, m [0
Convert Cloze Help

In the Input Channels section:

» Select the channels you want to convert from the dropdown lists.
The Lat and Long channels are recognized automatically.

e Select the axis direction between W and E, N and S in
accordance with your data.

If longitude or latitude is negative, W and S are selected
automatically. Otherwise, you have to select the appropriate direction
yourself.




Standard sign convention is deselected to indicate that negative
values are opposite to the selected direction. e.g. -106W is the same
as 106E

In the Output Channels section:

» You can leave the default header names offered by QCTool or
change them as desired.

o Select Insert before source columns for the new columns to be
inserted in that position otherwise they will be inserted as the last
columns.

Select between American polyconic or Lambert conformal conic
projections

Specify ellipsoid and the location of the origin and false origin on the
tab you have selected. You may also specify a scale factor as well as
standard parallel for the Lambert Conformal Conic option.



Vertical datum conversion

Select Vertical datum conversion from the Tools/Coordinates
menu. The following window appears:

x|
—Input Ch | — Output Channels
min max

L Longitude NGVD29
Long [M: Longitude_wG584 ~||w ~|[11343126 [10.00072 R |Lengitude:

Lat !Lalilude_NEVDZEl
Lat |M: Latitude WGS84  <||N  v|[39.999967¢ [42.198799¢

Elevation IEIevaliun_HEVDZQ
Elevation  |O: Elevation WGS84 <] |-1?-443495 [1674.82024

" Dwerwrite  {* Create
Applyto: & AllLines ¢ One Line [LINET - I Insert after:

|0: Elevation WGS84 |

Source datum IWESB“ 'i Destination datum INEVDZS 'l

Convert | Close | Help |

Input Channels Select the longitude channel in the combo box
labelled Long. West or East will be selected by default depending on
the sign of the longitude values.

Select the latitude channel in combo box labelled Lat. North or South
will be selected by default depending on the sign of the latitude
values.

Select the elevation channel in combo box labelled Elevation You
may apply the conversion to All Lines or only One Line

Output Channels

The results can be saved to new channels by clicking the button
labelled Create. The names of the new channels will be the those
specified in the boxes above the Create button. New channels are
inserted after the elevation channel selected for input. To insert the
channels in a different location, select the Insert after checkbox and
the channel that the new channels should be inserted after.

You may also overwrite existing channels by selecting the button
labelled Overwrite. The channels that will be be overwritten can be



selected using the combo boxes above the Overwrite button.

Datums that are supported are NGVD29, NAVD88, NAD83 and
WGSB84. A conversion can be made between any two of these
datums. Select the Source datum and Destination datum in the
respective combo boxes.

Click Convert to process the data.



Shift Coordinates [Lag]

In some cases, you need to shift your coordinates by the distance between
the receiver and the GPS station if, during the survey, they were located in
different places.

The algorithm determines the horizontal tangent to the instantaneous
position and adjusts forward or back according to the tangent vector.

Values in other channels can be updated to use the new shifted positions.

Select Shift Coordinates from the Tools/Coordinates menu. The Shift
Coordinates window appears.

shift Coordinates _ S x|

— Coordinate Channels

- Select the channels to
¥ coord. IEastlng[m] L‘ which you would like to
apply the shifted positions

¥ coord. INurthing[m] Li -
E asting[m]
Morthing[m]
—Shift Parameters F\;IT l][::]“
In-Line Distance |_25 :ﬂ.i;]l];jﬁm
-[).5m
" Behind & Ahead

— Output Channels

" Overwrite i+ Create Reszolution Il].1

* coord. IX_shift

Channels are zorted by
Y coord. Iy shift Qe

[ shie ] Cancel | Help |

Coordinate Channels
Select the input channels in this section.

Shift Parameters



Specify the In-Line Distance in the related box. Select either the Behind or
Ahead options depending on the receiver position relative to the GPS
station.

Output Channels

Select the names of the new output channels containing the shifted
coordinates when Create is selected. Select the channels to be overwritten
when Overwrite 1s selected. Channels selected elsewhere 1n this tool
cannot be selected to be overwritten.

Channel Update

Select channels from the list box to the right if you would like them to be
associated with the shifted coordinates instead of the original coordinates.
This process requires that one of the original coordinate channels is sorted.
Specify which channel by selecting X or Y under the label Channels are
sorted by. This channel selection is enabled when a channel in the list box
is selected. If the distance from the shifted coordinates to the original
coordinates is less than the Resolution value, the updated value for the
selected channel will be placed on the same row of the original coordinates.
Otherwise, a new row will be created. New channels are created for the
updated values with names based on the original channel name and the shift
distance.

Click the Shift button to shift the coordinates and to add the new data to the
spreadsheet.



Integrate Coordinate data into QCT file from
another file

The purpose of this operation is to integrate GPS measurements into QCT file.

® Select menu item "Tools\Coordinates\Merge coordinates". The dialog appears.

x

— Current file

Base channel 1 I'—ﬂt j

Base channel 2 ILunrg j
— Coordinate file

Filename IH:\,,ShuttIeS_interp_JanIDIlumpurtdata\MT_GAMTlspectral edifiles select |

Bnte rhasmely | Lat =] Easting channel |Easting_WGS84UTM ~ |

ing channel [Northing_WGSB4UT| *
Base channel 2 ILung j R I = J
Altitude channel |Elev =]
Run | Close | Help |

Press "Select" button and choose file with GPS data.
Each point position is identified by "Line" and "Station" channels. Select these
channels for current .QCT file and selected Elevation file.

Select "Northing", "Easting" "Altitude" channels from GPS elevation file.
Click "OK" to execute..



Adjust Date/Time

Select Tools/Coordinates/Adjust Date / Time and the following window
opens allowing an shift in Time and/or Date

x4
D ate Channel IDate j
Time Channel ITime Ll
Date Yalue : [12/31/1998
Tirne Walue : IUBZUU:UU

v Date Adjustment

Adjust Days: l'1 Increaze one dayp + |
Clear | Decrease one day - |

v Time Adjustment [ Awto Date Adjustment
i Increase {+ Decrsass
Hours : I'ID j
Minutes: IU j
Secands: IU ﬂ
Ui | [ ey | Eat |

e Select the channels for date and time at the top of the window and
example values from the first row appear in the boxes labelled Date Value
and Time Value

e Select the Date Adjustment checkbox if you would like to shift the date,
Select the Time Adjustment checkbox if you would like to shift the time.
Select the Auto Date Adjustment to change both date and time channels
according to the changes in time. This means if the time value goes past
midnight, the related date value will be adjusted accordingly.

e Specify how much you would like to add to or subtract from the date
and/or time then click Apply. The Undo button will then be enabled in case



you don't like the results.



Epoch Time Conversion

Epoch time is the number of seconds that have elapsed since January 1,
1970 at midnight UTC time. This tool will convert epoch time to a standard
date and UTC time.

Select Coordinates/Convert Epoch Time from the Tools menu. . The
following window appears:

Epoch Time Conversion EI

Epoch Time Channel |[J/=uNl.]3 -

— Dutput Channels
Date
IDate
{* Create Ti
ime
" Overwrite IUTE Time
oK Cancel | Help |

e Select the Epoch Time Channel in the drop down list at the top of the
window.

e Select Create to place the output data in a new channels using the
entered names.

e Select Overwrite to overwrite existing columns that can be selected in
the drop down lists.

e Click the OK button when all the settings are correct.



Convert Julian Date

This tool will convert a Julian value for a year to a date in the format
YYYY/MM/DD. The Julian values can be within the range between 1 and
366 inclusive. Any values that cannot be converted to a date will be
displayed as an asterisk.

Select Tools/Coordinate/Convert Julian Date from the menu. The
Convert Julian Date window appears:

Convert Julian Date x|

Julian Date quli
julian bl
Channel I "J

Year IZUZI

Output Date
Channel Mame

Help | oK I Cancel |

Select the channel whose values you would like to convert in the selection
box labelled Julian Date Channel

Specify the year that these Julian dates apply to in the Year box.

Select name for the new channel containing the converted date in the
Output Channel Name box.

Click OK to create the new channel



Split Date/Time

This tool will split a date channel into year, month and day channels. For a
time channel it will be split into hour, minute and second channels.

Select Tools|Coordinates|Split Date/Time from the menu. The Split
Date/Time window appears:

Split Date / Time x|

—Input Channels

[¥ Date |DATE =l

¥ Time |TIME =l

—0Output channels

" Dverwrite {* Create

¥ Year I‘l’ear
¥ Month !Munth
V¥ Day IDa'r
¥ Hour IHDur

v Minute !Minute

v Second ISEcund

(1] 4 I Cancel | Help |

Input Channels Select channels for Date and Time. Deselect the
appropriate checkbox if you only want to split only one channel. At least
one channel needs to be selected.

Output Channels
Using the checkboxes, select the channels that you would like to output.



Select Overwrite to put the output in existing channels. Select Create to
create new channels for the output.



Create Uniformly Sampled

Data 1s often not collected uniformly sampled either
spatially or in time. For some purposes, filtering is
required to be used with uniformly sampled data. An
example 1s DFT filtering or spectral analyses.

Select Coordinates/Create Uniformly Sampled from the Tools menu. .
The following window appears:

Create Uniformly Sampled x|
Coordinate Channel |E: time j
Data Channel G: TMI -
Uniformly sampled |time_ufrm
Channel
Interpolated Data |TMI_I.IfI‘ITI
Channel
{* Cubic Spline " Alternate Interpolation

0K I Cancel | Help |

e Select two channels for the Coordinate Channel and Data Channel
Which will be modified so that the sampling rate of the values will be
constant. The name of the resulting channel will be the name entered
for Uniformly Sampled Channel.

* A cubic spline algorithm is used to interpolate new values at the
uniformly sampled coordinates based on the values in the Data



Channel. The result is saved in a column using the name entered for
Interpolated Data Channel.

o Select Alternate Interpolation to use a different mathematical version
of a cubic spline interpolation.

e (Click the OK button to create the new channels.



Interpolating Data

This functionality is accessible only if your data contains a base channel (e.g. Fiducial)
which may be both in an ascending and descending order. Interpolation is especially useful
when you merge two or more files and there are a lot of missing data as a result. You can
also use it to replace existing data that you consider doubtful by interpolated. In this case,
select these data, right-click on them, and choose Set Dummy Values from the popup

menu to appear. This will substitute your data with asterisks.

e Select Tools/Data Channels/interpolate Channels. The Channel Interpolation

dialog appears:

Channel Interpolation i

B

Baze Channel

Baze Channel
|VF/' UzeM aza

Select Channellz] for
Interpolation and click
on <lnterpolates
button

V¥ For &l Lines
1+ Each line separately
" Through the file

[nterpolate I

cxidliHz
cxif500Hz
cxgI00Hz
cHgBh00Hz
alk_ft
alt_mn_bird
effdepth_m
magl

® Choose the base channel from the dropdown list in the upper section. If your data

contain the Fiducial channel, it is selected by default. To use the record number N as

a base channel, check the respective box.

® Select the channel(s) for interpolation from the list below.

® Check the For All Lines box to interpolate data in all lines. This box unchecked, your
data are interpolated only within the line you are currently working with.

® |f you checked the For All Lines box, select Each line separately if you want

interpolation to be line-specific and Through the file if you want it to be continuous,

throughout all of the lines.

¢ Click Interpolate.



Sorting by Channel

To sort your data by channel:

e Select Tools/Data Channels/Sort All by Channel. In the dialog to appear:

Sort all by Channel L x|

Sart by
+ Azcending
|a|t_l‘ﬂ_|2'lf'2| LI " Descending
[ Then by

% tacending

| l‘ T Dezcending

mApply—— _
' for all Linez £ for current Line only

Sort I Canizel

® Select the channel to sort your data by from the Sort by dropdown list and specify the
Ascending or Descending order on the right.

® To specify the secondary sort order of your data, check the Then by box. The section
below is activated. Select the channel to sort by from the dropdown list and specify
the Ascending or Descending order on the right.

* |n the bottom Apply section, select For all Lines to sort your data by the specified
channel throughout all of the lines and For the current Line only to sort data within

the line you are currently working with.

® (Click Sort.



Integral

Select the channel you would like to work with by clicking the
channel name on the spreadsheet. Select Tools/Data
Channels/Integrals and Derivatives then Integral and the following
window opens:

ntegral x|

Inzert
" Before Selected
= After Selected

Channel Hame: ITHI_S um

—Data type
{" Integer * Double float ¢ Single float

Sumj = i.rn

n=1

—Apply to

i Cument Line - 1002440
' All Lines

| Inzert I Exit | Help |

Specify the new channel name and whether you would like the new
channel to appear before or after the current channel.

Select the whether you would like the new channel to be integer,
double or float in the Data type section

Select whether you would like to calculate integrals for only the
current line or all lines in the Apply to section.



Click the Insert button and a new channel will be created.
The value in row n in the new channel will be the sum of all the
values from the selected channel in rows 1 to n



Derivative

Select the channel you would like to work with by clicking the
channel name on the spreadsheet. Select Tools/Data
Channels/Integrals and Derivatives then First Derivative and the
following window opens:

First derivative ﬁ]

Inzert

" Before Selected
= After Selected

Channel Name: |0bsG_FwdDiff

—Data type
{" Integer ¢ Double float * Single float

o

Forward difference [1st order]

Backward difference [1st order]

Forward difference [Znd order]

Central difference [2nd order]

DR W)

Backward difference [2nd order]

{" Central difference [4th order]
—Apply to

{" Curmrent Line - LINE 1
= All Lines

| Inzert I E xit I Helpl

* A Second Derivative option is also available but without any
first order formulas

» Specify the new channel name and whether you would like the
new channel to appear before or after the current channel.



» Select the whether you would like the new channel to be integer,
double or float in the Data type section

» Select whether you would like to calculate integrals for only the
current line or all lines in the Apply to section.

e Click the Insert button and a new channel will be created.

Below are the formulas used to calculate the derivatives depending
the selection made. Values in initial or ending rows may not be
calculated.

First order forward difference
f'(x): f(x+1)-f(x)

First order backward difference
f'(x): f(x)-f(x-1)

Second order forward difference
f'(x): {-3f(x)+4f(x+1)-f(x+2)}/2
f'(x): 2f(x)-5f(x+1)+4f(x+2)-f(x+3)

Second order central difference
f'(x): {f(x+1)-f(x-1)}/2
f'(x): f(x+1)-2f(x)+f(x-1)

Second order backward difference
f'(x): {3f(x)-4f(x-1)+f(x-2)}/2
f'(x): 2f(x)-5f(x-1)+4f(x-2)-f(x-3)

Fourth order central difference
f'(x): {-f(x+2)+8f(x+1)-8f(x-1)+f(x-2)}/12
f'(x): {-f(x+2)+16f(x+1)-30f(x)+16f(x-1)-f(x-2)}/12



Vector Rotation

Rotate a 2D vector in the plane

Select the channel you would like to work with by clicking the
channel name on the spreadsheet. Select Data Channels/Rotate
Vector from the Tools menu. . The following window opens:

Vector rotation
Input channels Output channels
X iFI_TXFI_I]
X  [N:TXR |
Y ;n_wn_u
L ]P: TYR j Insert JB' % j
After .
Angles 5
Angle Unit
& Fixed angle " Angle from channel
32 ]:‘1: Frequency ;1 ' Degrees  mRad

Rotation direction

& Clockwise ¢ Counter clockwise

Rows

 All Rows I All Lines From: 11 To: |!
e ||

» Select the channels for the x and y components of the vectors to
be rotated in the Input channels section.

» The Output channels section enables the names of the result
columns to be selected as well as their insert point on the
spreadsheet.

e The rotation angle can either be a Fixed angle or multiple
angles in the channel selected below Angle from channel.

» Units for the rotation can either be degress or millradians,
selected in the Angle Unit box.



¢ The direction of the rotation can be selected with the controls
labelled Rotation direction.

» The Rows section of the interface is used to specify which rows
and lines should be processed. A range of rows can be
selected. Either the current line or all lines can be selected as
well.

o Click the Process button to rotate the vectors and new channels
will be created.



Matrix Rotation

Rotate a 2x2 matrix

Select the channel you would like to work with by clicking the
channel name on the spreadsheet. Select Data Channels/Rotate
Matrix from the Tools menu. . The following window appears:

Channels for input matrnix
WX |D: ZXKR =] Xy |F: Z¢YR =]
YX ) ZrxR =] YY [LZYYR =]
* Fixed angle " Angle from channel
[deqgrees. counterclockwize]:
lu— |"-L Frequency j
Output channels
R XX [R_ZXXR_D RXY |[R_ZXYR_O
R_YX [R_ZYXR_D R_YY |R_ZYYR_D

¥ Owverwrite output channel

Rows
’VW AllBows [ AllLines From: |! To: |!

Process | Exit | Help |

» Select the channels for the elements of the matrix in the
Channels for input matrix section.

» The names of the result columns can be selected in the Output
channels section.

» The rotation angle can either be a Fixed angle or multiple
angles in the channel selected below Angle from channel. The
units must be in degrees.

 If the names selected for the output channels already exist, the
existing channels can be overwritten by selecting the Overwrite



output channel checkbox. If the channels do not exist or the
checkbox is not selected, new channels will be created.

» The Rows section of the interface is used to specify which rows
and lines should be processed. A range of rows can be
selected. Either the current line or all lines can be selected as
well.

e Click the Process button to rotate the matrix.



Borehole\Ground TEM

This tool creates a qct file that can imported as Geonics data into
EMIGMA

Start with a file that has TEM data arranged in columns according to
time window. All time window channels need to be contiguous on the
spreadsheet. Coordinate channels are also required in the qct file
when importing to EMIGMA.

Select Data Channels|Borehole\Ground TEM from the Tools
menu. . The following window appears:

x|
—Syztem Type
Base Frequency |25
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Loop Centre X I-42l]l]
" Borehole
Loop Centre Y 400 v

Loop Side ¥[m) |EI]I]

Loop Side ¥[m] 600

First ime =
i
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time windows

Current[A] 20

W

Turn off time[ps] |77

OK I Cancel
Delay[ps] II] I
Help |

o Select the channel for the First time window and enter the
number of time window channels in the file in the box labelled
Number of time windows.

» The possible system types are fixed(ground), moving and
borehole.



» Enter the values for the system parameters then click OK to add
the channels necessary to create a Geonics TEM file.

» Time window start and end times depend on the base frequency
that was entered so the base frequency value needs to be one
that corresponds to a Geonics TEM instrument.



Square Wave

This tool creates a square waveform

Select Data Channels/Square Wave from the Tools menu. . The
following window appears:

—Waveform Settinge ——— [~ Output Channel

Frequency [Hz] |3|] Mame ISquale'w'ave
Period [ms] |33-333

Data Type * Float
Amplitude |1 " Double

Sample Rate [Hz] [30000
Decimal Digits Iu—

Pointz per Cycle |1 aoo

On-time Percentage [%] |20

| 0Ok l Cancel | Help |

» The Frequency, Period, Sample Rate and Points per Cycle can
be specified in the Waveform Settings section. Changing one
of these settings will update the others. You may also specify
the Amplitude and On-time Percentage in this section.

* The name of the result column can be selected in the Output
Channels section. Also, the data type and number of decimal
digits can be specified here.

» Click OK to create the square wave.



Shift Records

Values in a channel can be shifted by a number of records.

Select Tools/Data Channels/Shift Records from the menu. The
Shift Records window appears:

Shift Records ; x|
Current Channel !z L!

—5hift Parameters

Shift by IS Records

&+ Behind " ahead
- Dutput Channel

i~ Overwrite z_chift

¥ Create

(1] 4 I Cancel | Help |

Select the channel whose values you would like to shift in the
selection box labelled Current Channel

Specify the number of records you would like to shift the values in
the Shift Parameters. The values can be shift either up or down by
selecting Behind or Ahead respectively. If the values are shifted
down, dummy data will inserted in the new cells that appear at the
top. Dummy data will be inserted at the bottom if the values are
shifted up.

Output Channels Select Overwrite to put the shifted values in an
existing channel. Select Create to create a new channel with the



specified name for the result.



Fill Character Channel

Select the channel you would like to work with by clicking the
channel name on the spreadsheet. Select Tools/Data Channels/Fill
Character Channel and the following window opens:

M Fill character Channel ] x|

Channel Icumments

New Text I

—Apply to
Current Line - 1011

™ all Records

[ allLines

From Row Il To Row IZEIS

Help | Apply I Close |

» Enter the text that you would like to save to the character
channel in the box labelled New Text

* In the Apply to section, selecting All Lines insert the new text
in all lines of the channel or else only the current line will be
affected. The new text will be inserted in the range specified by
From Row and To Row unless All Records is selected and
then every row will be affected.

e You may change the current channel by clicking a new channel
on the spreadsheet.

e You may change the current line by selecting a new line on the
toolbar.

e Click the Apply button and a new channel will be created.



Line Trends

This tool will calculate certain trends in the data on each line or profile.
Included are the Mean and Median for each line for the selected channel.
Also, a Linear Trend or linear fit to the data for each line can be calculated.

Select Tools/Data Channels/Line Trends from the main menu to display
the following interface:

—Data Channel
C: TMI =l
Output Channel Hames Line Trends
|THI_Hean [~ Mean
| TMI_Median ¥ Median
ITHI_LNTrend [ Linear

Process I Cancel Help

¢ You may choose to calculate Mean, Median and/or the Linear trend by
clicking the appropriate checkbox(es).

e The names of the newly created channels containing the processed data
can be edited in the boxes below Output Channel Names.

e Click Process when you are ready to create the new channels.



IGRF Calculator

Select Processing/Magnetic Data Processing/IGRF Calculator to open the following
window:

Longitude =] [W =
Lattude =] [N ] T =

To create IGRF channels, in the Input Channels section:



® Select the channels you want to convert from the dropdown lists. The Latitude and
Longitude channels should be recognized automatically.

® Select between N and S in accordance with your latitude

® The world standard for longitude is that positive longitude is east from Greenwich
(Central Meridian) and thus a negative is west. The default setting is thus (E)ast.
However, it is quite common particularly in the United States to use a positive
longitude to represent west from the Central Meridian. If your longitudes are positive
and mean west, then select (W)est.

Specify the Height of sea level by selecting the channel which provides this information
from the respective dropdown list. You can also select Value and enter a height in the
respective box if you do not have an elevation channel.

e Make sure that the date and coordinate frame information is correct.

¢ In the Model section, you may select between the World Magnetic Model
(WMM2015) or the International Geomagnetic Reference Field model (IGRF12).
WMM2015 is only available for years between 2015 and 2019 inclusive. IGRF12 is
available for years between 1940 and 2019 inclusive

In the Output Channels section:

e Select Overwrite if you want to replace existing columns in your table. The
inclination, declination, and intensity boxes turn into dropdown lists. Choose the
columns to overwrite from these lists.

o Select Create if you want the results of your conversion to appear in new columns.
You can leave the default header names offered by QCTool or change them as
desired.

e Select Insert after current channel if you want your created channels to appear after
the currently selected channel. The new channels will appear after the last channel
otherwise.

e Click Calculate.



Derivatives By FFT

This facility produces spatial derivatives of data via FFT procedures.
It can be utilized with any type of data but theoretically it is intended
for either magnetic or gravity data. The technique requires
interpolation of the Input Data channel onto a grid which 2NU x 2NV in
size.

Note: Our gridding techniques do not require square grid cells and
thus the inline resolution ( in this example, 2.42m) and the crossline
resolution (200.16 in this example) do not need to be compromised.

Click the Processing -> Gravity/Magnetic data Processing -> Derivatives by FFT. The dialog
appears.



Easting_WGSSaUTH 211 7
Northing_WGsB4UTH 711

ipdate (srrd

fiEsEEe
jiser
eEse]
i

AL

® Select a data channel in the Input Data Channel section.

® Select data channels for coordinates

e (Click the ADV button to enable the Output Grid Information section.

® Click Apply to calculate



Gradient Removal

This tool removes a linear trend from your data. It is primarily
intended for magnetic data to remove strong linear effects in the
regional response.

Select Gradient removal from the Processing/Magnetic Data
Processing menu. The following window appears:

ETI .
X channel : |D: Easting_wessautM_z11 7|
¥ channel : |E: Northing_wessautM_z11 7|
Data channel : 1 W: Total_TMI_h ﬂ

ok | Cancel | Help |

Select the easting channel in the combo box labelled X channel.
Select the northing channel in combo box labelled Y channel.
Select the channel with the data that has the linear trend you want
removed in the combo box labelled Data channel.

The results of the gradient removal will be saved in new channel
using the name of the original Data channel. A suffix is added to the
name of the original channel to obtain the name of the new channel.
E.qg. if the original channel was named "TMI", the new channel would
be named "TMI_NoGradient". The new channel is inserted directly
after the original channel.



Magnetic Compensation

Select Magnetic Compensation from the Processing/Magnetic
Data Processing menu. The Magnetic Compensation window

appears.
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If the coefficients are calculated utilizing the fluxgate data then select
Fluxgate Data or otherwise select channels for yaw, pitch and roll by
selecting Aircraft Manoeuvres. Select channels for the x and y

coordinates in the UTM Coordinates section.

Sensor Data Specify the number of sensors in the box labeled Total

number of sensors. You may select the channels for up to 10
sensors directly below.

Recover Data Average
Select the checkbox to correct the DC level to that of the original data

line.




Coefficients

Click the Load Coefficient File button to specify the path of your
coefficient file. The file can be created by using the Compensation
Coefficient tool. The coefficients used for compensation has the angle
closest to the line being compensated. The compensated data with
the lowest figure of merit can be output instead by selecting the
checkbox labelled Search for the best box data line.

Output Channel

The compensation results will be saved in a channel with the name
entered here. If more than one sensor was specified the name of the
sensor channel will be appended to the name entered here.

Click the Calculate button to perform the magnetic compensation.



Create Magnetic Compensation

Coefficients

Select Create Magnetic Compensation Coefficients from the
Processing/Magnetic Data Processing menu. The Compensation

Coefficient window appears.

Create magnetic compensation coefficients .

—{" Fluxgate Data—* Aircraft Manoeuvres—

Yaw/Heading lL: yaw

Fitch lJ: pitch

Roll IK: roll

—UTM Coordinates

UTM.X  |D: Easting 755

UTM.Y  |E: Northing 755 ~|
Select Lines |

Paramalersl Create Coefficient file |

[T [ptimum parameters

Number of Lines |194

—Sensor Data

=lo]x]

Total number of sensors:

1

E2

Senzorl

Senzor?

Senzord

Sensord

Sensorh

Senzorb Iﬁ
Sensor? Iﬁ
Senszorf I—;I
Sensord Iﬁ
Sensorl0 Iﬁ

Exit Help

The coefficients can be derived in the traditional manner by using 3 fluxgate
sensors or they may be calculated by any set of data that provides
orientation. You may select channels for the components of the fluxgate data
by selecting Fluxgate Data or you may select channels for yaw, pitch and
roll by selecting Aircraft Manoeuvres. Select channels for the x and y
coordinates in the UTM Coordinates section.




Sensor Data Specify the number of sensors in the box labeled Total
number of sensors. You may select the channels for up to 10 sensors
directly below.

Parameters

The Parameters button is enabled when using fluxgate data. Click it to
select the number of terms to use when performing singular value
decomposition. The number of terms can be determined automatically by the
software instead if you select the Optimum parameters checkbox.

Click the Select Lines button if you do not want to calculate coefficients for
all the lines.

Click the Create Coefficient File button to create and save the coefficient
file that will be used when performing magnetic compensation.



Tie Line Leveling

When you have tie lines in your survey, you may use tie line leveling. This
algorithm attempts to adjust the data so that data points which are at an
intersection have a small a difference between them as possible. This is
done by applying corrections between the intersecting points.

Select Processing/Magnetic Data Processing/Tie line leveling from the
menu. The Tie line leveling window appears:

x|

Lines Lines to be leveled Data Channel
101430:13 &} 100010:1 IK; THiraw ;]
10145013 —> | |ioo0301

: : X |D: Easting_WGS584_756 |
101460:19 100040:1
101470:19 £---- l 100050:1
101471:19 100060:1 Y | E: Horthing_'WG584_ 756 Li
101480:19 100070:1 ."_'i
}g} :g:]} g Zz I M: laser_alt :]
101500:19 Tie Lines - Algorithm
101510:19

0 00010:14 a ) . .
}g} g%g]l g —= | q00011:14 i” Linearly Line By Line
101 54[';1 q 900020:14 = Comection of
101550-19 — HDDU3DE1 4 Systematic Error

£ | 900040:14 SR :
101560:19 ¥ Auxihary interzection
101580:20 J0D0S0. 14 I fil ti
101580:20 900070:15 .v_'i ile generation
Order i1
Proceszs I Cancel | Help |

Channel Selection Select channels for Data, X (easting) and Y(northing).
The Z (altimeter or GPSZ) channel only needs to be selected if the
Auxiliary intersection file generation checkbox is selected.

Line Selection

Select Lines to be leveled by selecting entries in the Lines box and clicking
the button with an arrow pointing at the Lines to be leveled box. Select Tie
Lines by clicking the button with an arrow pointing at the Tie Lines box.
Lines can be removed from the Lines to be leveled or Tie Lines boxes by



clicking on the respective button with an arrow pointing at the Lines box.
The resulting output will correct on the Lines and not the Tie Lines.

Linearly Line By Line

This algorithm splits the lines at each intersection and uses linear
interpolation. For this algorithm, a line should have at least two tie lines that
intersect with it for it to be processed. If a line has less than two
intersections, its existing data will be simply copied to the output channel.

Correction of Systematic Error

This algorithm makes the data adjustment simultaneously utilizing all the
lines and tie lines to minimize the data errors at the intersection points. The
data errors are represented at the intersection points with a polynomial of a
particular order. The Order edit box displays the order of the polynomial. It
is only enabled for this algorithm. The order value needs to satisfy the
following to be accepted:

(order+1)*(# of lines + # of tie lines) <= # of intersection points

Select Auxiliary intersection file generation to create a qct file that lists
the locations of the intersections as well as the data values of the two lines
at those intersections.



Gradient Calculation

The purpose of this function is to calculate the gradients between
multiple sensors. For example, the derivatives or gradients between
multiple TMI or vector magnetic sensors. These gradients are
calculated in the frame of the moving system. For example, if it is a
3-sensor bird to be towed by a helicopter, then this calculates the
gradients in the bird reference frame. Later, these gradients may be
de-rotated into grid coordinates or geographic coordinates.

Select Gradient Calculation from the Processing/Magnetic Data
Processing menu. The following window appears.



(= Horizontal
£ Abhzolute

o Garid

0 Headimg incladed i vaw

i* ! Heading calculated from profile

perv_iongiua | e tanever | oo

Number of Sensors Total number of magnetic sensors in the
system. Default is 4.

Relative Sensor Position

Coordinates are relative to the aircraft's natural axes for the selected
sensor. The origin is at the forward tip of the bird. The index of the
selected sensor is displayed beside the label Sensor.

Data



Channel containing the total field data for the selected sensor

The parameters for each sensor must be entered individually. Click
the left or right arrow button at the top of the Sensor Settings
section to display and edit the settings for a different sensor. If the
sensors are determined to have coordinates that are coplanar the
Aircraft Maneuvers and Measurement Location sections will be
enabled so a third gradient can be calculated.

Aircraft Maneuvers

Channels may be selected for Pitch, Roll and Yaw. Select the
checkbox in top left corner of this section to do this. Units are in
degrees.

Heading

Select Heading calculated from profile to indicate that the heading
will be computed from the profile then added to the yaw.

Select Heading included in yaw when assuming the heading is
included in yaw and additional calculations to determine the heading
are not needed.

Measurement Location
Select the channels indicating the X, y, z coordinates where the data
was measured.

Output Gradient Channels

Three components of the total field will be saved to the qct file.
Select Create to save the results in new channels with the selected
names. Select Overwrite to save the results to existing channels.

Click the Process button to calculate the gradients. The results can
be further processed by selecting Vector Derotation in the main
menu.



Vector Derotation

This de-rotation function projects data onto a specified coordinate
system. This assumes the vector data are with regard to a rigid
frame. Thus, this can be applied to gradients of multiple total field
sensors or components of the magnetic field (e.g. 3 component
fluxgates).

Select Vector Derotation from the Processing/Magnetic Data
Processing menu. The following window appears:



Senszor Settings Input Channels
Senzor |1 Mumber of
LIL' Sensors

Relative Sensor Position [m]

Longitudinal |H: dM ag _inlineﬂ
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Process | Cancel | Help |

Input Channels Select the channels for the longitudinal, transverse
and vertical components of the vector that will be derotated. These
channels can be calculated by selecting Gradient Calculation from
the main menu.

Aircraft Maneuvers

Channels may be selected for Pitch, Roll and Yaw. Select the
checkbox in top left corner of this section to do this. Units are in
degrees.



Derotation Coordinate System

Select Grid to project the data on a grid specified by a Grid Angle in
degrees measured counter clockwise from east.

The data can also be projected on either an Absolute or Horizontal
coordinate system. The x-axis will be along the profile if Horizontal
is selected.

Heading

Select Heading calculated from profile to indicate that the heading
will be computed from the profile then added to the yaw.

Select Heading included in yaw when assuming the heading is
included in yaw and additional calculations to determine the heading
are not needed.

Measurement Location
Select the channels indicating the x, y, z coordinates where the data
was measured.

Output Gradient Channels

Three components of the total field will be saved to the qct file.
Select Create to save the results in new channels with the selected
names. Select Overwrite to save the results to existing channels

Click the Process button to perform the derotation.



Calculate Figure of Merit

This function 1s a means to evaluate magnetic
compensation results

Select Figure of Merit from the Processing/Magnetic Data Processing
menu. The Figure of Merit window appears. This is normally done before
and after magnetic compensation.

Calculate Figure of Merit i x|

b agnetic Data Channel

Figure of ket Channel Fokd_THhI_cesium

{* Create " Owerwiite

k. I Cancel | Help |

Select the input channel with the box beside the label Magnetic Data
Channel. Normally this is done once with the original data and once with
the compensated data.

Edit the name of the output channel in the box beside the label Figure of
Merit Channel if you would like to save the results in a new channel.
Otherwise, select Overwrite and select the channel you would like to
overwrite. The FOM is calculated for each line of data.

Click the OK button to calculate the figure of merit.

If you would like to have the ratio of FOM from correction to original, then



process the FOM separately for both original and corrected.
Create a new channel and then use the calculator to produce the ratio.



Reduce To Pole

You may convert the magnetic data you have to the magnetic field
that is at the north pole. What this really means is that the magnetic
data is modified to a source field which is perfectly downward as
would be the case at the magnetic pole.

Select Processing/Magnetic Data Processing/Reduce To Pole
from the menu. The Reduce To Pole window appears:

Input Channels

Year
Easting |H ﬂ Latitude |Latitude ﬂ 2022

Month
Morthing |5' ﬂ Longitude |Lungitude ﬂ 5
Data[nT) |law_mag1 ﬂ Elevation[m] |EPSZ ﬂ [-:’_;.V_

Update IGRF

Standard FFT Method [apply to latitude far from equator. e

Suggested area from +/- 30 degrees to pole] Inversion in Fourier Domain

Enhanced FFT for induced magnetization

¢ Other method (apply to latitude near equator. Wiener Filter
Suggested area within +/- 30 degrees]

—Ambient [Earth's hield] properties —— [ Magnetization properties 1 Dutput Channel
Inchnation Inchnation
|?? 362690 | TSI " Dverwrite * Create

raw_magl_RTP

Dechnation Declination —magt
|6.411378 |6.411378
Intensity[nT) Intensity[nT)

|5?E25.3?255? |n.-'4;.-h 372657

Process ‘ Cloze | Help

Input ChannelsSelect channels for Easting, Northing and Data.
Latitude, Longitude and Elevation channels as well as the date are
only required to calculate the default Inclination, Declination and
Intensity values. Click Update IGRF to update the values after you



selected a new channel or changed the date. Elevation is the height
above sea level in metres.

Output Channel
Select Overwrite to put the output data in an existing channel. Select
Create to create a new channel using the specified name.

Click Process to start the calculation. The calculation is performed
using a regular grid that must be specified using the Derivatives by
FET tool that is automatically displayed.

Dersivatives by FFT
- Input Data Channel -Coordinates
Iraw_mag-l j X: Ix l‘
Xs v =
Output Channels Information :
Update Grid l
¥ Create
[ - Qutput Grid Information —
¥ Dxc: |raw_magl_dx
|rew_mag1_ Minu [-701538C  piny ~4982.72;
¥ Dy: |raw_magl
Dy: [raw_mag1_dy MaxU [70143400 MaxV  [5g5557
W H
v Dz Iraw_magl_dz s I3-“3— > m
' Nu:  [4096 Ny [64
' Overwrite
Angle Im Center X lmj-
 px: | = Center Y Im;rsirzs
F Dy: l ;I Use Tukey(cosine bell) window :
ax= |10 o
N Dz: | L‘ [T Advanced
ay = 10 L]
Average distance between lines: (300,16 Average distance between locations (2,42

woy | oo

Once complete, the gridded data is interpolated to the original
locations and saved in the specified channel. You have the option to
save the gridded data as egr files with suffixes added to the file
names as follows:

dat - magnetic data dx - dx derivative of magnetic data dy - dy



derivative of magnetic data dx - dz derivative of magnetic data rtp -
magnetic data reduced to the pole



Merge Base Station Data

You may merge columns from one file containing base station data
to another file.

Select Processing/Magnetic Data Processing/Merge Base
Station Data from the menu. The following window appears:

Merge Base Station and Survey Data il

— Input/Output Files

—Survey File

|D:‘-\testﬁles‘gQETqu‘-.,mergE‘-\Ruver.qct

¥ Date Channel |DATE _ﬂ Time Channel ITIME

—Base Station File
ID:‘-\testﬁleSHQETuulimergE\Baseiqct

¥ Date Channel |DATE _j Time Channel ITIME

Save Merged Data in File:

v v v
Ll L«

ID:‘gtestﬁlesiutTuulxmerge‘gSurvey - Merged.qct

Base Channel Merging Resolution{sec) Il].l]l]l]l

—Search for update

f* in All Lines

" in Respective Line Set Pairs of Lines Set Channels I

[ Interpolate if walue is not found

Merge | Cancel | Help |

In the Survey File section, Click the button to the right & to browse
for the file to update. Select the time channel from the list below. You



may also select a channel for date if data in the file was collected on
different days. Repeat for the Base Station File section. The Save
Merged Data in File field in the bottom of the Input/Output Files
section contains the location of the result file

Select the number of seconds for the Base Channel Merging
Resolution. Times that have a difference less than this value will be
considered the same.

Click the Set Channels button. The Select Colums to Update
window appears, with the first column containing the data channels
from the base station file. There are two ways of merging. The first
merges data into a new column of the survey file and the second
method updates an existing column.

To merge data into a new column:

x
Check columng of FILE 2 data of those you want to
import to FILE 1
[ | Calumns: FILE 2 | Calumns: FILE 1 | Updatebade |
r station eeee———
v TR e Colurn ||
[ Giravity
| Longitude
r Latitude
[ Elevation

Set Cancel |

e Click in the checkbox next to the column to merge and leave
New Column selected in the dropdown list that becomes active
in the Columns: File 3 column.

e Click Set

To update an existing column:



Select Columns to Update ) x|

Check columng of FILE 2 data of thoze you want to
import ta FILE 1

| Columns: FILE 2 | Columnz FILE1 | Updatebode |

EEEEOE

ztatian

readings [Station ~||Feplace =l
[Eravity

Longitude
Latitude

E levation

Set Cancel |

Click in the checkbox next to the column to import and select the
channel to update from the dropdown list in the Columns: File 1
column.

In the dropdown list that appears in the Update Mode column
upon your selection, choose between three update modes:
Replace (overwrites an existing column), Average (overwrites
an existing column with the average calculated from the
respective values in File 1 and File 2), and Replace No Data
(overwrites only dummy values).

e Click Set.

In the Search for Update section of the Merge Files window:

o Select between two methods of searching for the update: In All
Lines (this option searches data in all available lines and sorts
them in order) and In Respective Line (this option searches
and sorts data within each separate line). If you select the
second option, you can also specify the pairs of lines from the
survey and base station files.

To do this:



e Click the Set Pairs of Lines button. In the Lines Link Table
window that appears:

Lines Link Table x|

Set a link tothe ling of FILE 2 to zearch for updates

[ Lines: FILE 1 | LinesFILE2 |

LNel [ =l

] I Cancel |

» Select the line to update in the first (File 1) column. The second
column (File 2) now contains a dropdown list with all the lines
available in File 2.

e Select the desired line and click OK.
Back in the Search for Update section of the Merge Files window:

» Check the box next to Interpolate if Value is not Found if the
column to import lacks a base channel vaue requested by the
file to update.

e Click Merge in the bottom of the Merge Files window to
complete the merge.



BASE Station Corrections

This tool can be used to apply corrections for the temporal variations
in magnetic data when base station data is available.
The tool may work with a single day or multiple days of surveying.

The tool is designed for use with a single base station data file. For
temporal magnetic variations with 2 base stations please refer to the
manual

QCTOOL_MAG BASE Processing.pdf found in your
installation

Select BASE Station Corrections from the Processing/Magnetic
Data Processing menu. The following window appears:

x|
—Input Channels — Output Channels
Date " Dverwrite ™ Create
|B: Date ;I ! 2 i
Daily Baze Station Yariation
e 1DainEase"|F'ar
|D: UTC Time =
Survey Data Average Daily Base Station Yariation
lT: Mag ;] !Avg_DallyBaseUar
Baze Stahion Data Baze Station Comection
|I]: BazeMag ;] lBaseEurrect

1] 4 l Cancel | Help I

The tool assumes that the base station data has been merged with
the survey data according to DATE and TIME

Normally UTC Time would be used but any time information can be
used as long as the survey data and the base station data are linked
by the same time coordinate.



Normally each sheet in the .qct file includes a single profile or flight
line obtained on a single day. Although this is not critical only one
DATE is allowed per sheet for this tool

If your data is organized such that there are multiple dates on any
one sheet, the data must be reorganized.

Thus, if your data covers multiple days but is input as a single sheet,
sort the sheet by date and then break into sheets according to DATE

Input Channels

Select the channels for the Date, Time, Survey Data, and Base
Station Data. The values in the Time channel should be in a
standard time format such as HH:MM:SS.SSS

If the base station data contains high frequency variations not in the
survey data due to the distance of the base station from the survey
data, first filter the base station data.

We suggestion the Gaussian filter for this process. Then use the
resulting filtered data in the input "Base Station Data"

Output Channels

Results can be saved in new channels by selecting Create and
entering the desired channel names. Results may instead be saved
in existing channels by selecting Overwrite and specifying which
channels should be replaced.

Daily Base Station Variation

A search is performed to locate the record with the earliest time for
each day. Note: only the first date value on a sheet is used so there
cannot be multiple days on a single sheet. The base station value at
the earliest time is subtracted from all the base station values for that
day and saved to the Daily Base Station Variation channel.

Average Daily Base Station Variation

The average of all the Daily Base Station Variation values is
calculated for each day and saved to the Average Daily Base
Station Variation channel.

Base Station Correction



The Daily Base Station Variation values are subtracted from the
corresponding Survey Data values and saved to the Base Station
Correction channel.

This process thus computes the variation from the beginning of the
data and subtracts this variation from the data. If you wish to reduce
the data relative to the mean of the base station data for each day,
simply add AvgDailyBaseVar to DailyBaseVar and then subtract
the resulting data from the survey data.



Gravity Data Corrections

Drift Correction

When you calculate Drift Correction, you want to eliminate the instrument error. Also you
want to correct data for the tide effect. This may involve three steps. First, applying Meter
Calibration correction, then, calculating and applying the tide correction, and finally, applying
the Instrument Drift Correction.

Meter Calibration Correction

Tide Correction

Instrument Drift Correction




Meter Calibration Correction

For many older meters the manufacturers provided a single number for meter calibration.
The number was the simple scale factor that converted the meter reading into milliGals by
multiplying the reading times the factor. The scale factor was sometimes engraved into the
meter nameplate. To apply this correction simply use QCTool calculator and apply
instrument scale factor to the readings, which already corrected for tide effect.

Modern meters use a more complete description of the relationship between meter reading
(counter units) and milliGals. Over the extended range of these meters the conversion from
counter reading to milliGals is not perfectly linear; hence, a table rather than a constant is
used. The table for the translation of instrument reading to milliGals is supplied by the

manufacturer.

® |mport this table to the QCTool to have a qct-file like this:

=1 F 2\, Projects), Gz =10] x|
& Beading=0 | B malihratinnd
10 [1200.00 1820.00
20 [1900.00 1995.00
21 2000.00 2100.00
22 |2100.00 2205.00
23 2200.00 2310.00
24  |2300.00 2415.00
25 240000 a0
9% | 7E0nnn IRIE N .

* To apply Meter Calibration table use the Merge Files utility in Tools and then Update

File Channels.

® Select your gravity survey file as File 1. For the Base Station channel select the

Readings channel.

e Select Instrument Calibration file as File 2. For the Base Station channel select the

Readings channel.

® |n the Select Columns to Update window, select channel with translation channel.

Leave New Column mode.

* |IMPORTANT. Check the Interpolate if Value is not found check box. The calibrated
reading data will be calculated automatically.



Tide Correction

Open your gravity survey file and correct data for the tide effect.

Select Latitude, Free Air, Tide, Bouguer and Atmospheric Effect from the
Processing/Gravity Data Processing/Corrections menu. The following window

appears:

x|
Latitude: Tidal Correction
iLat j
Date: |Date ﬂ
Longitude
]Lnng j Time: |Time j
Elevati Local minus GMT [h): |I]
|Elev Zl|  Gravitational Constant (m3kg-15-2)
Select Correcti |6.6743-011
Algorithm Dutput Channel:
Theoretical [Latitude] - it
Atmosphernc Effect IT'dﬂLE"" ®
Free Air (+ Create
Tidal
Bullard A [Bouguer Slab)
Bullard B [Spherncal c
(5p ap) e | Exit Help

e Specify Latitude, Longitude, Elevation channels in the respective drop down
menus. Select Tidal algorithm in the correction algorithm list box. Specify
Date and Time channels and GMT difference. Set the name of output
channel. The default value of G is shown but you may change. Click on Apply
button.

e The new channel with Tide correction will be created in your work file.

» Apply this correction to the channel with instrument readings by using the
calculator. (Insert channel, apply formula new channel = instrument reading -
tide correction (e.g. M = B-L) for all lines, all rows).



Instrument Drift Correction

Characterizing the Drift

Meter drift is often assumed to be a linear phenomenon. If it were truly linear, the drift rate
could be determined from only two readings. You could take a base station reading at the
beginning of the survey and another at the same station at the end of the survey. This is
called a loop tie. From this, you could solve for the constant drift rate and use this to compute
the drift to remove from any observation as a function of time.

Rather than making a single loop tie, you could make several loop ties as the survey
progresses. Within each loop tie, you might assume a linear drift but because you have
many different drift segments, you can reasonably approximate a more complex drift. Once
the drift curve is established, you can compute the drift to remove from any observation as a
function of time.

The file needs to be sorted by time for each day before you begin.

Select Processing/Drift Correction from the menu. The Instrument Drift Correction
window appears:

Instrument Drift Correction ) il

— Output Channels

Station ID Channel: IID _j —Iv Daily Drift Correction
{" "
Data Channel: IRawErav L! Overwrite IDriﬂ:Eurr
(¥ Create
[" Line Channel I ;I

—  Correction Across Days

Reference Channel
¥ Time & Date {7 Dwverwrite
Grav
Time Channel: ITime j ¥ Create
Date Channel: IDate _j

[~ Process days separately

o | ot |

Ensure that you have selected the Station ID Channel (channel with a station label) as well
as the Data Channel. Set the Reference Channels (Time and Date).

Line Channel - this optional channel is only needed if the same station label is used at
different locations



Select Process days separately if a sheet has multiple days and the drift correction should
be calculated using the first reading on each day. Each sheet will be processed separately
regardless of whether this checkbox is selected or not.

Specify the Output Channel(s). Select Correction Across Days to apply a least squares
approximation so that the difference between base station data values for each day is
reduced.

If Correction Across Days was not selected, apply the drift correction to the data channel
by using the calculator adding function.

N: Grav_Obs | O: DriftCorr
4534 865522 | 0.000000

4833 9654597 | -0.000352 4533 965145
4830 036361 |-0.000785 4530.035576
4836 409874 |-0.004182 4836 405712
4834 662339 |-0.004332 4834 678007
4837 3778568 |-0.004524 4537 373334
4835154712 | -0.004757 4535149961
48335292221 |-0.004203 4533524313
4835 854897 |-0.005167 4835 849730
4832816510 |-0.005298 4832811212
4834 872262 |-0.006740 4834 BE5522




Absolute Gravity Calculation

The absolute gravity can be calculated for all stations in the survey file assuming some
stations have been measured at absolute gravity stations.

Select Absolute Gravity Calculation from the Processing/Gravity Data
Processing/Corrections menu. The Absolute Gravity Calculation interface appears.

: X

Reference Station Channel iStatin:nn ;I
Reference Station |E"IIEID?. |
Absolute Gravity [979903.19
Gravity B eading Channel !GfaV_DbS_Fi”E" :]

Cutput Charrel
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" Create l _I
Process | Cancel |

Select channels from the respective drop down menus.

¢ Reference Station Channel - channel with station label
¢ Reference Station - reference station for which absolute gravity data is known
¢ Gravity Reading Channel - your channel resulting from applying Drift Correction.

Set the Absolute Gravity for the specified reference station.
Specify the Output Channel.
Click the Process button to calculate the absolute gravity.

Note: If you have more than one raw file with gravimeter readings, import all of them into
QCTool first. Then merge all files into one with the Append Files utility.



Terrain Correction

Regional and Local Topography Grid

This application has been designed to create a regional topography grid from data
obtained from various sources.

For example, a regional topography grid can be created from DEM files in BIL,
GTOPO30 or CDED format. The resulting grid can be used in the QCTool terrain
correction algorithm.

GTOPO3O0 files can be downloaded from the USGS website, CDED from
Resources Canada, and INEGI provides topographic data in .bil format.

NASA satellite DEM data at high resolution is now available almost everywhere in
the world. One source is EarthExplorer.usgs.gov. The .bil format is most
convenient for importing to QCTool to prepare the grids.

These sources also provide high resolution data and thus can be used for the
more accurate local corrections.

Select Processing/Gravity Data Processing/Corrections from the main menu.
Then, select Create Grid from DEM data. The wizard to create such a grid will
appear.

Local Corrections can be made either through use of gridded local terrain data
(*.egr) or Local Terrain Correction (stations)

Step 1

Step 2 (GTOPO30 or BIL)

Step 2 (CDED)

Step 3



Regional Topography Grid Wizard- Step 1

Longitude_MADS3 |_
Latitude_MADa3 -

® On the first page of the wizard, specify the geographical region by setting the
minimum and maximum values for the latitude and longitude.

® |f you want to cover the region of your survey data simply check the Obtain Region

from current QCT file check box, specify channels for latitude and longitude and
click on the Obtain Survey Area button. The minimum and maximum values for
latitude and longitude will be updated.

» The outer radius can be edited. Click Update to display the new
latitude and longitude limits if you change the outer radius value

e Eijther the GTOPO30, CDED or BIL format can be used for the DEM files. Select.



e For GTOPO3O0, lat/lon must be in WGS84 and for CDED in NADS83. For .bil this will

depend upon the source of the data but be sure to verify that the survey lat/log is
consistent with the DEM lat/lon. If the survey datum is not consistent with the DEM
datum, then the datum and coordinates can be translated as required via
Tools/Coordinates.

Longitude Block of CDED indicates the number of CDED files required to cover the
selected longitude span. A maximum of two files are allowed.

Latitude Block of CDED indicates the files needed to cover the selected latitude
span. A maximum of two files are allowed.



Regional Topography Grid Wizard - Step 2 (GTOPO30)

.l
— Selected Region
Mirirnurn Langitude |'1 15.443618 Fimimumn Latitude 40567665
b axtirnuim Longitude |'1 11.242189 M aximum Latitude | 43.633731

— Source; Digital Topography File

Digital Topagraphy Begion |W1 A0MS90

E:AProductiHelptgotoolhDec51 Paravity_comechion_testshterainMow_ 201 PG TORPOYY =
DEM File Infa

Fow Mumber: E000 kdin Long; -139.995833  Min Lat; A0.0041E7
Calurnn Murnber: 4800 Max Lang: AooondieF Maxlat 29995833

| Dizcharge |
Loaded Data
Minimum Longitude |'1 15.454167 Minirnurn Latitude 40 562500
b amirmunn Longitude |'1 11.237500 bd amirnurm Latitude 437017
< Back et » | Cancel | Help |

® On the second page of the wizard, specify the appropriate digital topography file. The
digital topography region provided by the USGS is specified.

For BIL files, change the file type to BIL Files on the Open File window you see after
clicking the button.

For GTOPQO30, the directory of the DEM file should have a header file containing size
and coordinate information for the DEM. This file is expected to have the same name
as the DEM file with a .hdr extension.

® C(Click on the Load Data button to load the elevation data. Check that the Loaded Data
Lat/Lon extremes are consistent with the Selected Region extremes



® You can reset the Loaded Data section with the Discharge button.

® C(Click on Next.



Regional Topography Grid Wizard - Step 2 (CDED)

Step 2 : Load Data from CDED DEM file - Regional ?:?efi’:!:f‘.-‘:' Zar

— Selected Region

M inimum Longitude I'83-393393 kirirmunn Latitude 52 713543

b airmunn Longitude I'E‘3-E‘2?'I 28 kd awirnum Latitude 52733014

—CDED Dem files

File1 [South]:

|E:‘1D CToolhgravitphCOED_dem04307 2 0200_demmw dem

File2 [Morth]:

Browse

IE:"-.:Z! CToolgravitphCOED  demt043613 0200 derww. dem

Browse

Browze

L ||

Broyze

< Back | MHext = | Cancel |

Help

» On the second page of the wizard, specify the appropriate digital

topography file(s).

» The Selected Region section displays the latitude and

longitude boundaries for the selected region.

» The required files needed to cover the selected region will be
determined and labels are displayed to indicate the files that

need to be loaded. e.q. if two files are needed to cover the

selected region, North and South labels are displayed to show

which file contains the data for the northern region and which file

contains the data for the southern region.




Regional Topography Grid Wizard - Step 3

® On the third page you will create a grid with topography data file in the QCTool grid
format. Two steps will be processed to get such a grid.

® First, the latitude/longitude coordinates are transformed to UTM X and Y. Select

desired Ellipsoid Datum to do this and the Zone should be consistent with the survey
data zone.

e Select the Polar Projection checkbox if the survey area is inside the polar bound.

Note: The Add UTM coordinates checkbox must be selected to use the grid with the
Regional Terrain Correction tool.

® Second, the regional grid is created. Click the Save Imported Data button and specify
the name of output file. *.qdem. This file is used to perform the regional corrections.

® Click the Finish button to produce the grid file.



Regional Terrain Correction

Select Processing/Gravity Data Processing/Corrections from the main menu.

Then select either Continuous Surface Topography or Discontinuous
Prismatic Topography under the Terrain Correction from Grid heading.

The Terrain Correction window appears for a continuous surface: A DEM grid
must first be prepared.

Note: If in addition to a large regional grid covering the survey area, you have a
smaller higher resolution grid over the survey then this process is applied twice.

P
~ Regonal Digital Elevation Model [DEM ] Grad File [QDEM o EGA lomat] ————————————— [
1
| =] (§
:
~Inpul Chanmels ;
" Use DEM Elevation E
UTM X UTH ¥ ™ Ups Station Elevation L
T =l [T = [Ete = 4
L
~Dutput Channels i
Tetrain Coneclion -
I'I'alrunl'_nil  Dveiwile % Craste #
DEM Elevation L
[DEMElevatian T Dworwrite =/ Eriike :
L 1
Doosi Iner Fladius (m) Duter Radus m) 1
L I'IIII] L2000 ;
Gravitational Constant (m¥kg 152)  [E67430011 .
|
% Tomsn Rezidual ™ “Fall T omain -

e coren | o] | |

. Specify the DEM Grid file. Valid file formats are EGR or QDEM files, both
of which are QCTool file formats. .qdem maintains the exact sampling of the
original DEM data while .egr uses your interpolation density when the data
is gridded.

EGR files are created after gridding the topographic data and then saving
the grid using the grid mesh tab. QDEM files are native QCTool files built
with the Regional Topography Grid Wizard. You may create a qdem file



without using the wizard by creating a qct file insuring there are channels
named UTM_X, UTM_Y and ELEVATION. Then simply change the file
extension from .qct to .qdem

o Select file columns for UTM X and UTM Y in the respective drop down
menus and the elevation channel.

o Specify the Output Channel.

e Two elevations are allowed. The elevation provided by the survey or
the elevation provided by the interpolated DEM grid at each station. If
you wish to compare your survey elevation with the elevation provided
by interpolating the DEM grid this information is output as
DEMEIlevation. For us, comparison of your survey elevations and the
interpolated DEM elevation is critical to good topographic corrections.

e Specify the Qutput Channel

o Set Parameters: density, inner and outer radii. Suggested value for inner
radius is the resolution of the grid. e.g. Enter 1000 for grid with cells
measuring 1x1 km. Outer radius should be less than the distance between
the outer edge of the DEM and the outer edge of the survey area. For a
SRTM gird, for example, the inner radius would be 30m.

e Note: default density is 1 (one) which allows you to create easily new
channels with varying density via the QCTool calculator tool.

e Two corrections can be made. First, only the Terrain Residual
correction and second the Full Terrain which means the Bouguer slab
minus the Terrain Residual correction

o Click on the Calculate Correction button to generate a column with local
terrain correction values.

Prism Correction

If you selected Discontinuous Prismatic Topography, a Prism
Correction checkbox will be visible in the bottom left corner of the
interface. If you deselect the checkbox, the correction will be calculated
using continuous surface topography. (see manual)

Building a Grid from User Elevation Data

If you have your own elevation data, you may use it to build a grid and use this grid
to perform the correction.



e Import your data into QCTool. You must have UTM X and Y channels in addition
to elevation data.

e Grid the elevation channel in QCGrid . When you click QCGrid, a Set
Channels dialog appears. Ensure that the correct channels are selected for XY,
and data.

¢ Interpolate the data using . You can set an appropriate cell size. Note that
the rotation angle must be zero to use the grid for a terrain correction.

e Click the grid mesh button E then click to save the grid to an EGR file.

If this elevation data is in a addition to a larger elevation grid then this is
applied before the larger elevation grid. In this case, for the local, high
resolution grid, the inner radius would be the size of the interpolation cells.
Then for the larger grid, the inner radius is the outer radius of the local grid.



Local Terrain Correction (Stations)

Select Local Terrain Correction from the Processing/Gravity Data
Processing/Corrections menu. Then select Local Terrain Correction from the
submenu.

The Local Terrain Correction window appears:

Local Terrain Correction |

—Data File —————————5elect . % and Elevation channels for station
Statiar 10 LITH = LITH % Elesation
sta IO = ] = v =l |z [
— File with carrection points
lD:'\testfiIes'\E! CT oolsterraintout_ele.got =
UTH & LTk Elesation
Station ID W | ] - #
st D -‘J Azimuth Inclination Distance
v Iazimuth ;I |inu:|inatiu:un _ﬂ ||:Iistan|:e ;!

Ornly stationg that hawve at least 3 corection points with the zame Station 1D will be corected

Output Channe D ety [gdem™3);
|VIL|:||:aI_Terrain " Ovenarite &+ Create 12_5?

Calculate Camrection I E xit | Help |

e A correction point file in .qct format must first be created. If your
correction data are in Excel, simply export to .csv and open into
QCTool and save.

o Select data file columns for Station ID, UTM X, UTM Y, and Elevation in
the respective drop down menus.

o Specify the qgct file with correction points. This file should be already
created with Station ID, UTM X, UTM Y, and Elevation channels. There
should be at least 3 correctional station points for each station of the original



file. You may instead use a file with azimuth, inclination and distance.
Azimuth is measured in degrees east of north. Inclination is measured in
degrees upward from the horizontal. The file should look similar to the

image below:
B: X o D: L

A IB0GES.68  |4439796.51  |2000.50
2 (A IBOEEF.58  |4439794.51  |2001.00
3 |A 3BOGGE.58  |4439750.00 |2000.00
4 |A 3BOE70.00  |4439795.00  |2000.40
5 |A 3BOEEI.00  |4439795.51  |2000.30
B B 374B49.08  |44365B2.84 | 190050
7 B 374B48.08  |44365B0.84  |1900.00
5 B 374647 58 443R561.34 1501.00
g B IFAEA7.28 443656124 |1900.80

Select columns for Station ID, UTM X, UTM Y, and Elevation in the
respective drop down menus for the file with correction points and select the
checkbox to the left of the drop menus. If your correction file has azimuth,
inclination and distance channels, you may use these channels instead of
UTM X, UTM Y and Elevation by deselecting the checkbox to the left of X, Y
and Elevation and selecting the checkbox to the left of Azimuth, Inclination
and Distance. If both sets of channels are selected with the checkbox, the
values in the channels will be checked to confirm they contain the same

information.

o Specify the output channel and density.

¢ C(Click the Calculate Correction button.

¢ The Local Terrain Correction is calculated to be a correction to the Bouguer
corrections which overcompensate for topography. Thus, Local Terrain and
Regional Terrain are to be added back into the final data.



Hammer Correction File

Select Local Terrain Correction (Stations) from the Processing/Gravity Data

Processing/Corrections menu.

Then select Create Hammer Correction File. The Hammer Correction File
window appears:

Create Hammer Correction File

Cukput Filename

| [ kestfilesy O Tool\Graviky_hammer, got

—Input Channels

Station 1D [Station

j Y I"r'utm

]

" IXUtm

j z IEIevatiDn

E

o]

Cancel |

Help |

Browse |

x|

Select columns for Station ID, X, Y, and Z in the respective drop down
menus.

e You may change the path of the output file by clicking the Browse
button

e (Click the OK button.

¢ The columns you selected will be copied to the output file and new columns
for Azimuth, Inclination and Distance are created. A separate sheet of five

rows is assigned to each station.

i3 M- \Product \QC Tool \Hammer Comrections\local_terrain_files\gravity_survey_hammer qct

A

Record

D B:X

C:Y

D:Z

=101

Fil

H:X_Cor

LY_Cor

J:Z_Cor

999

422500.00

8725700.00

422500.00 8725700.00 4150.00
2 999 422500.00 8725700.00 4150.00
3 999 422500.00 8725700.00 4150.00
4 999 422500.00 8725700.00 4150.00
5

4150.00




At least 3 correction stations must be defined for each gravity Station
ID. The azimuth, inclination and distance from the gravity station to
the correction station should be inserted.

Populate these new columns (azim,incl,dist) on each sheet with the desired

values then click the calculator button EJon the toolbar

The following steps will convert the Azimuth, Inclination and Distance
columns to coordinates in the X_Cor, Y_Cor and Z_Cor columns

Under Result, select the column for X_Cor which is H by default. Select All
Rows and All Lines. Make sure degrees is selected for the angle units. and
select Load Channel formula to load the correct formula

Click Apply

Repeat the above two steps for the Y_Cor and Z_Cor columns which are |
and J respectively.

These steps will produce the coordinates of the correction stations

Save the file and it can be used for Local Terrain Correction




Isostatic Correction

Regional Grid

This application has been designed to create a regional grid from the f4 ice surface version
of the NOAA ETOPO1 global relief model. The grid file etopo1_ice g f4.flt can be extracted
from a zip file available at
https://www.ngdc.noaa.gov/mgg/global/relief/ETOPO1/datal/ice_surface/grid_registered/bina

ry/

The "Regional topography grid wizard" extracts from the ETOPO1 global map a portion
covering the area of current the .qct file with a 166.7 km overlap on each side, and saves it
as a smaller grid. The extracted local elevation map is saved with a .isgr extension.

In the wizard, the user is directed to set a path to the ETOPO1 grid, or to download it from
NOAA site if it can't be found on the computer. It is too large and not included in the setup
package.

Select Processing/Gravity Data Processing/Corrections from the menu then Create
Grid for Isostatic Correction. The wizard to create such a grid will appear.

Step 1
Step 2
Step 3



Regional Grid Wizard - Step 1

Hep | Sel Region - hosalic Reglonal Geid Wisard

Dowrdoad elopo1_ 4._zip from
httpf fererw ngdc noaa gov. FETOPO1S
dalafice_sudace. grid_regstensd binary
and exiract file slopo 1 _ice_g 14/ Dovwmiloasd I

(s ] _cwea | |

® On the first page of wizard specify the geographical region by setting the minimum
and maximum values for the latitude and longitude.

e If you want to cover the region of your survey data simply check the Obtain Region
from current QCT file check box, specify channels for latitude and longitude and
click on Obtain Survey Area button. The minimum and maximum values for latitude
and longitude will be updated.

¢ The outer radius can be edited. Click Update to display the new latitude and longitude
limits if you change the outer radius value

e The algorithm uses the grid-registered binary ice surface version of the NOAA
ETOPO1 Global Relief Model.

¢ You may click the Download button to send your browser to the URL
http://www.ngdc.noaa.gov/mgg/global/relief/ETOPO1/datal/ice_surface/grid_registered
/binary/ and download the required file etopo1_ice_g_f4.zip The zip file contents can
be extracted to any location and this location will need to be entered on the next
page.



Regional Grid Wizard - Step 2

clicking the = putton.

® Select Use water mask maps if you need to differentiate between negative
elevations on land and negative elevations in water. Otherwise, select No negative
inland elevations

® Click on the Load Data button to load the elevation data.
® You can reset the Loaded Data section with the Discharge button.

® (Click on Next.

® The DEM File Info section is not used for isostatic correction.



Regional Topography Grid Wizard - Step 3

® On the third page you will create a grid with topography data file in the QCTool grid
format. Two steps will be processed to get such a grid.

® First, the latitude/longitude coordinates are transformed to UTM X and Y. Select
desired Ellipsoid Datum to do this. Select the Polar Projection checkbox if the survey
area is inside the polar bound.
Note: The Add UTM coordinates checkbox must be selected to use the grid with the
Isostatic Correction tool.

® Second, the regional grid is created. Click the Save Imported Data button and specify
the name of output file.

® Click the Finish button to produce the grid file.

® You may use the produced grid file to perform isostatic correction by selecting
Isostatic correction from the Processing/Gravity Data Processing/Corrections
menu.



Isostatic Correction

Select Isostatic Correction from the Processing/Gravity Data Processing/Corrections
menu. The Isostatic Correction window appears:

Isostatic Corr x|
— lzostatic comection grid [I5GR] File
o\ Complete Surveys\SpruceMountain\Gravity\etopolietopo_nad83_large.isgr =
—Data File
Channels Selection (WG584, NADS3)
UTM X UTM Y Elevation
|E: Easting_NADS3 | [F: Northing_NADS: ~| |H: elev =]
Output Channel
|7 |Isustatl:un_hily " Dverwrite * Create
—Parameters
Crust Mantle W ater . .
Density Density Density Inner Radiuz (km] Outer Radius [km)
glcm3  [2.67 3.37 [1.03 1.9 [166.7
Gravitational Constant [m3k.||_:|'-I 3'2] 6.6743e-011
" Airp-Heiskanen Model Oceanic Crust Thickness [km] |30
" Pratt-Hayford Model Continental Crust Thickness [km] |10
" Extended Heigkanen Model Compenszation depth [km] |00
Help Calculate Cormrection E xit |

® Specify the Isostatic correction grid file. The file needs to be an ISGR file built with the
Isostatic Regional Grid Wizard.

® Select file channels for UTM X and UTM Y in the respective dropdown menus.

® Specify the Output Channel.



Choose between either the Airy-Heiskanen model proposed by Airy with equations

developed by Heiskanen, the Pratt-Hayford model which was proposed by Pratt with
equations by Hayford or the what we term the Extended Heiskanen model which was
proposed by Heiskanen as a compromise between the Airy approach and the Pratt
approach.

Set Parameters: densities, inner and outer radii. Suggested value for inner radius is

the resolution of the grid. e.g. Enter 1000 for grid with cells measuring 1km. Outer
radius should be less than the distance between the outer edge of the grid and the
outer edge of the survey area.

The value you choose for compensation depth will be the assumed thickness of the
crust.

Click on the Calculate Correction button to generate a column with local isostatic
correction values. These values need to be subtracted from your instrument readings
to apply the correction



Latitude, Free Air, Atmospheric

It is suggested if your working coordinates are not in a modern datum (e.g. NAD27) that you
create new channels with coordinates in more modern datums such as NAD83 or WGS84
and that the processing be done with regard to these coordinates, so as to be able to utilize
modern ellipsoid models. At completion, you may then utilize your original coordinates.

Select Latitude, Free Air, Tide, Bouguer, Atmospheric Effect from the
Processing/Gravity Data Processing/Corrections menu. The following window appears:

Gravity Comection

Latitude: International theoretical gravity
|C: LAT_NADS3 R

Longitude Select the formula:
|D: LONG_NAD83 =l

| 1980 (GRS80) =]

Elevation:

iH: elev j

Select Correction

Dutput Channel:

[ Inzert After

Algorithm 1 ;I
Theoretical [Latitude]
Atmosphenc Effect

" Overwrite

!Eravity_T heor

Free Air = Create
Direct Free Air
Tidal
Bullard A [Bouguer Slab]) =
Bullard B [Spherical cap] Apply ] Exit Help

® Select Theoretical, Free Air Correction, Direct Free Air or Atmospheric algorithm from
the Correction Algorithm list

® Specify Latitude, Longitude, Elevation channels in the respective drop down menus
as required.

e Select the desired formula from the list.

e Set the additional parameters for each algorithm as requested (e.g. theoretical gravity

correction system for Latitude correction, density value for the Bouguer slab
correction.

® Confirm the output channel name for each algorithm or rename.



Click the Apply button. The new channels with theoretical gravity data, atmospheric,

free air correction and simple Bouguer corrections data will be created. The output
channels are the gravitational effects of each effect and NOT corrected data.

Note: The theoretical or Latitude correction not only removes the gravity response for

the theoretical ellipsoid with a uniform density for a station on the geoid but also the
gravity effects due to the rotation of the earth at the station’s latitude.

The newly constructed channels are to be subtracted from the Observed data.

For example, to calculate the reduced gravity value with simple Bouguer correction,
use the formula Corrected _Gravity = Gravity _Observation_Final - Gravity _Theoretical
- Free Air correction - Atmospheric Effect - Bouguer correction .

NEW Direct Free Air result: The final free air by definition is the observed data minus
the theoretical value which is calculated at the surface of the ellipsoid mode minus a
correction for the excess theoretical value between the height of the station and the
geoid.

The gravity value due to the geoid at the station elevation (theoretical at the station) is
less than that at the geoid if the station is above the geoid and greater if above the
geoid. The traditional approach is to calculate the strength at the geoid and then the
differential gravity between the elevation and the geoid and then use the two values to
create the final theoretically reduced data at the station elevation. This is an
unnecessary strep as the final corrected Free Air can be calculated easily directly. In
this case, the output channel is the final Free Air calculation.



Bouguer Slab, Spherical Cap

Select Latitude, Free Air, Tide, Bouguer, Atmospheric Effect from the
Processing/Gravity Data Processing/Corrections menu. The following window
appears:

_ x|t

Latitude: Bullard A[{Bouguer Slab) Comrection Algorithm

II.vr!l ;l ]

Longitude

II ong LI Dmi’: 2.67 [ﬂ’l:l\'?] i

l

Elevation: Gravitational Constant (m3kg1s-2) ',

|Elev :I [

Is_suae-nn |

Select Correction '-
Algorithm Dutput Channel: -

Theoretical [Latitude) " Dverwrite i

Atmospheric Effect |Bullard_A + Create [

Free An f

Tidal i

f

lard Sphencal
Bullard B (Spherical cap) e | Exit | TE +

e Select the Bullard A (Bouguer slab) or Bullard B (Spherical cap) algorithm
from the Correction Algorithm list

e Specify the Elevation channel in the respective drop down menu as required
e Select the desired formula from the list

» Set the additional parameters for each algorithm as requested (e.g. density
value for the Bouguer slab correction)

e The Gravitational constant may be adjusted if you desire
e Confirm the output channel name for the algorithm or rename.

e Click the Apply button. The new channels with theoretical gravity data,
atmospheric, free air and simple Bouguer corrections data will be created.
The output channels are the gravitational effects of each effect and NOT
corrected data.



e To calculate the reduced gravity value with simple Bouguer correction, use
the formula Corrected Gravity = Gravity Observation_Final -
Gravity _Theoretical - Free Air correction - Atmospheric Effect - Bouguer
correction.

e Bullard B is the difference between the spherical cap and the slab. Thus, the
total effect of the cap is Bouguer Slab plus Bullard B. Thus, Bullard A and
Bullard B are both removed from the Observed data.

e The Bouguer slab and Spherical Cap corrections both overestimate the
effects of the local topography and thus the local topography correction is be
added back into the above formula.



Eotvos Correction

Select Eotvos Correction from the Processing/Gravity Data
Processing/ Corrections menu. The Edtvos gravity correction
window appears.

Eotyos gravity correction } il

Latitude channel [degrees]: l LAT _:i

- Correction method

f* Accurate " Harlan " Glicken

Speed channel [mfzec]) Elevation

I Speed ;I I ELEY L‘

Heading channel
[heading from north in degrees. positive to east]

I heading :_I

— Ellipsoid

* Formula " Equatorial Badius IE??EIE?
|1997 (NIMA WGS84) | Inverse Flattening |253. 257223563

" Ovemwrite

i* Create

Output Channel
|V IEutvus_A-::curate

i

Process | Cancel

Three algorithms are available. Glicken, (Glicken, M. 1962) is the
standard Eotvos including the vertical component of the Coriolis as
well as the second centrifugal term. This assumes a constant
elevation above the ellipsoid and low velocities and thus suitable for
marine gravity. Harlan (Harlan, R.B. 1968) is an improvement to
account for higher velocities and incorporates the effects of the
earth’s flattening. It does not account for accelerations due to




variations in the vehicle altitude above the ellipsoid surface.
Accurate, is our modification of Harlan which are improvements in
his approach to his approximations in the terms dependent upon the
ellipticity.

Select channels from the respective dropdown menus. Glicken does
not require an elevation channel.

Speed is the total speed along the surface and heading provides the
vector direction.

Define the Ellipsoid by either selecting a Formula or entering
values for the Equatorial Radius and Inverse Flattening

Specify the Output Channel. You may overwrite an existing channel
or create new one.

Click the Process button to calculate the correction for the Eotvos
effect. The output channel by our convention is to be removed from
the processed gravity channel to be consistent with the other
corrections.



Process Repeats

This tool generates statistics for repeated stations.

Select Process Repeats from the Processing/Gravity Data Processing menu. The
Process Repeats dialog appears.

Process Repeats | x|

Data Channel IDhsE L‘
Station ID Channel  |ID =]
[ Line Channel | j

—Calculate statistics for

&+ all sheets
" One sheet =]

— Output Channels

" Overwrite Average Data iEI‘ﬂ‘fit‘I_ﬂ\"g

{* Create Data Error IREPdiff

oK I Cancel i

Select channels from the respective drop down menus.

e Data Channel - channel with data values to be averaged

o Station ID Channel - channel with station label

¢ Line Channel - this optional channel is only needed if the same station label is used
at different locations

In the Calculate statistics for section, you select the sheet for which statistics will be
calculated by selecting One Sheet and the sheet name in the combo box. You may also
select All sheets. This selection only affects the results on the repeat statistics window that
is displayed when after clicking the OK button. Results saved to the data channels will
always analyze all stations in all sheets.

Average data and Data error results will be output to two channels. If a station has at least
one duplicate, the average data value for all duplicates of that station is saved. A dummy



data value will be saved otherwise. The error is equal to the difference between the average
and the data value measured at the station. Select whether existing channels should be
overwritten or new channels created in which case, the names for the new channels may be
edited.

Repeat statistics
Click the OK button to generate the data and display a page of statistics. You may save
these results to a text file by clicking Save

¢ Total number of stations - Number of unique stations

¢ Number of repeated stations - Number of unique stations that have duplicates

¢ Percentage of repeat stations - Calculated using A/B*100 where A is the number of
repeated stations and B is the total number of stations

e Total number of readings - Number of readings including duplicates

¢ Number of repeated readings - Number of readings that have duplicates, readings
with no duplicates are not included

¢ Percentage of repeat readings - Calculated using C/D*100 where C is the number
of repeated readings and D is the total number of readings

¢ Maximum of repeat difference - Largest of the values in the Data error channel

 RMS difference - root mean square of all the data error values



MT Processing

Select Processing -> Magnetotelluric Data Processing -> 2D MT Parameters from the menu.
Produces 2D Strike Angle, Skew Angle and the 2 principal impedances (Rho/Phase)

BuTomcesang

=" Real/lmaginary £ Bha/Phase
—Heal
Impedance units
R, IDiMH L‘ =50 IFi Z4vR L‘ lm'\-".-’km.-’gamma LI
Fa IJ:MH Li 2 |L3 1R j Phase units:
: | |
—Imaginary
2% |E: 204 = 2 [Gzxv =l
7 IK: 0 LI 0 IM:ZNI j Frequency channe:
!.-'1'«: Frequency ;I
Function: Rotate impedance matri:

Standard 2D parametrization

Process I E st Help

o Confirm that the channels selected for the real and imaginary
parts of the impedance tensors are correct.>
» Also check that the channels for frequency and impedance units

are correct.
e From this interface you can perform any of the operations listed



MT Matrix Rotation

Select Processing -> Magnetotelluric Data Processing -> MT Matrix
Rotation from the menu.

El MT processing
' Real/imaginary 1 Bho/Fhase
_HEul
Impedance units
2 ;D:MH L‘ ZA |F: Z4YR L‘ im"-a".-’kma’gamma L‘
A iJ: £ih Li S |L: Cakl L‘ Phaze units:
_ | E]
—lmaginary
288 |E: Zx | oz [z =]
' IK: 2 j g |M; = j Frequency channel:
Ifl'-.: Frequency L‘
Function: Hotate impedance matri:
Standard 20 parametrization
Process I E =it i Help |

Select your channels for real and imaginary of the 4 impedance

elements plus frequency channel and your impedance units
Select Rotate impedance matrix then Process



T matrix rotation
—Real
Output 23¢:  A_Z+R Clutput =" H_Z<YH
Output ¥ AR_Zv=R Dutput 5" H_ZiH
—Imaginary
DOutput i B_Z=xl Output =5 B_Z=Y
Output ;. B_2 Cutput v . B_ZvY
=" Fized angle ™ Angle from channel :
[degrees, counterclockwize): R Dvemwiite output channel
[0 | 2
R
v Al Bows # &l Lines Fram: Ji Ta: |1
Process | E wit 1 Help ]

» The names of the output channels that will be created are
displayed in the top half of the window

e Any channels that exist with the displayed output names will be
overwritten unless the checkbox labelled Overwrite output
channel is deselected.

» If Fixed angle is selected, enter the rotation angle in the box
below the label. The output channel names are updated to
include the angle as part of the name.

» If Angle from channel is selected, select a channel that
contains the rotation angles you would like to use.

» In the Rows section, you can specify which records will be
processed.

* When all selections are correct, click Process to create the new
channels.



Apparent Rho/Phase conversion

Selecting Magnetotelluric Data Processing|Apparent
Resistivity/Phase Covnersion from the Processing menu
launches the following interface:

Heal Imaginary
|F- ZXYR =] |G- ZXv1 =]
Frequency Impedance Units
]A.: Frequency ﬂ ]m"."fkmfgammij

Output channel names :

Apparent Rho |A.pthu W Phasze |Phase

[~ Owverwrite output channel Phasze units |Degrees ﬂ

Process | | E xit | Help I

» Select the impedance tensors you would like to convert in the
Output channels section

» The names of the output channels that will be created are
displayed in the Output channel names section.

» Any channels that exist with the displayed output names will be
overwritten unless the checkbox labelled Overwrite output
channel is deselected.

» The desired units for the phase can be selected in the Phase
units box.

» When all selections are correct, click Process to create the new
channels.



Standard 2D parametrization

Select Standard 2D parametrization from the main MT Processing
window and continue to launch the following interface:

Select the 2D Decomposition Features for which you would like to
create channels. There are four different items to choose from.



Spectral to Impedance Conversion

Select Processing -> Magnetotelluric Data Processing -> Spectral to
Impedance Conversion from the menu. You may choose either the
standard or theoretical version of the algorithm.

If the spectral data is in .edi format then using QCTool’'s MT Spectral
EDI import produces default channel names. Otherwise, some re-
organizing and naming may be required.

Frequency ]A: Frequency ﬂ [¥ Create Impedance Channels
Component |B: Chan ﬂ
X Coordinate |E: Easting_‘w’ESﬂ

¥ Create Tipper Channels

[¥ Use Reference Components

Y Coordinate |F: Moithing WG! |

—Local H . Reference H

Beal Imaginany Heal Imaginary

Hx [G: Elevy x| [H:Avaf  ~| Hx [S: SHXR_Rex] [T: SHXR_Im 7|

Hy |i: SHX_Re ~| |J: SHX Im ~] Hy |U: SHYR_R(~| |V: SHYR_Im |

(1] 4 | Cancel |

» Within the spreadsheet are 7 columns (records), one for
Hx,Hy,Hz,EXx,Ey, and two additional ones Hx, Hy which can be
remote channels

o Confirm that the channels selected for the frequency,
component and coordinates are correct. Also check that the
channels for the reference real and imaginary parts of the Hx
and Hy components are correct.

* You may select whether you would like impedance, tipper or
both channels created. At least one must be selected. The
function will produce a new file.



e You may also select whether reference or local measurements
will be used for the conversion.

e The function expects the magnetic reference channels be
named SHXR and SHYR

e The data channels are named SHX, SHY, SHZ, SEX, SEY, for
example, SHX Re and SHX Im



FDEM Apparent Resistivity - LIN

Based upon the single term LIN approximation for short offset dipole-
dipole FDEM systems — EM31, EM38, GSSI Profiler, etc

Select FDEM Processing from the Processing menu. Then select Apparent Resistivity -
LIN. The following window appears:

FDEM Appare: X]
Quadrature Data | Separation [m] |
{ Channels | Freq[Hz] ;l o o on

H IP[1000] Co-axral VT
[ OP[1oo00]
= AppC[1000] ' HCP SR
N IP[S000]
u OP[5000] |1_215
l AppC[5000]
[ IP[8000]
v OP[8000] 8000
-l ArnC 120NN Ll ¥ Channel
5: Sep ot
" Ratio ¢ Percent & PPM | J
Output Channels i T« - Rx Onentation
Decimal Digitz |0
[V Apparent Besistivity Tx X L o -
Data Type
[~ Apparent Conductivity * Floast  Double Rz X% - oz

(1] .4 | Cancel | Help

e This example is for the GSSI Profiler which outputs the
Quadrature data in units of PPM.

» Click the checkbox beside the channels for the quadrature data
in the Quadrature Data section.

e Units for the quadrature data can be specfied below the channel
list

» Double click the relevant frequency cell to enter the value in
Hertz if not automatic.

» The orientations of the transmitter and receiver can be selected
in the Tx-Rx Orientation section.



The value for the separation is entered in the Separation section
as well as the array type of the system. You may choose
between Co-axial, vertical coplanar (VCP), horizontal
coplanar(HCP) or perpendicular (PRP). Different options will be
available depending on what has been selected for the Tx-Rx
Orientation.

A channel for separation may be selected instead of entering a
value by clicking the Channel checkbox in the Separation
section and selecting a channel from the drop down list below.
In the Output Channel section, select if apparent resistivity,
apparent conductivity or both need to be calculated. Also, select
the Data Type and number of Decimal Digits for the values in
the output channel.

Click the OK button when all the settings are correct.



Convert Apparent Conductivity to Apparent
Resistivity

Many FDEM instruments output apparent conductivity as data units.
These values are based upon a simple, very approximate formula
which takes the relative data and converts to conductivity. In most
cases, it is more useful to examine the apparent resistivity.

Select FDEM Processing from the Processing menu. Then select Convert Apparent
Conductivity/to ApparentResitivity. The following window appears:

Apparent Conductivity Channels (mS/m)

Longitude
Latitude

CPO980051
CPIS80051

CPIS80053
FID

Dutput name suffix

_AppRho

0K ] Cancel ]

» Select the channels to be converted in the Apparent
Conductivity Channels list box.

 EM data needs to be in units of mS/m.

* New channels will be created containing apparent resistivity
values. The channel names will be constructed using the
apparent conductivity channel name and the text entered in the
Output name suffix box.



e Click the OK button to convert the data.



FDEM Apparent Conductivity to Instrument Units

You can convert FDEM data from apparent conductivity to instrument units. Select FDEM
Processing from the Processing menu. Then select Convert Apparent Conductivity/to
Instrument Units. The following window appears:

Apparent Conductivity Data Frequency [Hz) (6400
|F: CPQ6400 =]
Separation [m]
Tx - Rz Onentation 1 C Co-avial O yep
T« CX C¥Y &2 & HCP C PEP
By [ X - 7 10

 Dutput Channel

Data Unit  Ratio * Percent " PPM

b Data Type = Float Decimal Digits

CPOG400_QuadData  Double 0
(1] 4 Cancel

» This example is for EM34 data collected at 10m separation for
which 6400Hz is used.

e Select an input column for the Apparent Conductivity Data in
drop down box in the upper left corner of the window.

» Enter the frequency in Hertz.

e The orientations of the transmitter and receiver can be selected
in the Tx-Rx Orientation section.

» The value for the separation is entered in the Separation
section as well as the array type of the system. You may choose
between Co-axial, vertical coplanar (VCP), horizontal
coplanar(HCP) or perpendicular (PRP). Different options will be



available depending on what has been selected for the Tx-Rx
Orientation.

e In the Output Channel section, enter a Name for the new
channel that will be created for the output data. Also, select the
Data Units, Data Type and the number of Decimal Digits for
the values in the output channel.

 Many instruments use either Percent or PPm as raw data units.

e Click the OK button when all the settings are correct.



Set Time Channels

Select Set Time Channels from the Processing/TDEM Processing
menu. The Set Time Channels interface appears.

Set Time Channels 5'

Channel | =

EAST
CH1
CH4
CHY

CH10

CH13

CH1G

CH19

CHZ2

CHZ5

CHZ28
1 ﬂ

Select or deselect channels to be used in time domain processing and display

0K I Cancel | Help |

Channel

STATION
TURMOFF
CH3
CHG&
CH9
CH1Z
CH15
CH1G
CHZ1
CHZ24
CHz7

20

Channel

LIMNE
MORTH
CHZ
CHS
CHE
CH11
CH14
CH17
CHZ0
CHZ23
CHZ6

[l S e ln ]

R kR kA i e e
R icy A e aica e ica i i
Rkl caicaicacaicaic i |

» Channels with associated time windows are selected by default.

» Select the channels to which you would like to assign time
windows.

e The time window values can be entered using either Load
Window Times or View and Edit Window Times.

» Deselect any channels from which you would like to remove its
associated time window.




View and Edit Time Windows

Select View and Edit Window Times from the Processing/TDEM
Processing menu. The View and Edit Window Times interface
appears.

Yiew and Edit Window Times x|
Channel |  Start Time{ms) | End Time{ms) | -

CH1 8.0000 8.0000

CHZ2 14.0000 14.0000

CH3 Z0.0000 Z0.0000

CH4 Z6.0000 Z6.0000

CHS 32.0000 38.0000
T -+ +.0000 ] 50.0000

CHY 56.0000 B2.0000

CHB B68.0000 T4.0000 L‘
Edit a time window value by double-clicking the appropriate cell

Cancel I (1] 4 I Help |

Existing start and end times are displayed for all channels specified
as time window channels. Time window channels are defined using
Set Time Channels.

e Any start time or end time can be edited by double clicking on
the desired cell.
» Mid times will be displayed for files defined in that format.



Load Window Times

Select Load Window Times from the Processing/TDEM
Processing menu. The Load Time Windows interface appears.

Load Window Times x|
Channel | start Time{ms) | End Time{ms) | -
CH1 8.0000 8.0000
CHZ 14.0000 14.0000
CH3 20.0000 20,0000
CH4 26.0000 26.0000
CHS 32.0000 38.0000
CHE 44.0000 50.0000
CHT 56.0000 b2.0000 L‘
[ N} CO M TA TN
Load time window values from a qct file by 5
clicking the Load Windows button | RS LD I
Cancel | 0K I Help |

Existing start and end times are displayed for channels specified as
time window channels.

» Click the Load Windows button to replace the time values with
value saved in a qct file.
» The interface to select the qgct file appears



Load Time Window File ] il

— Time window file

ID:‘-,,I:esl:ﬁles‘gimpurtﬁles‘gnmira_TEM\E'H'R 11040 _timeWindows_TEl Browser |

ch | Start | Middle | End -
1.000000 0.008000 0.008000 0.008000
Z2.000000 0.014000 0.014000 0.014000 (-
3.000000 0.020000 0.020000 0.020000
4.000000 0.026000 0.026000 0.026000
5.000000 0.032000 0.035000 0.038000
B.00000D0 0.044000 0.047F000 0.050000
F.000000 0.056000 0.059000 0.062000
8.000000 0.068000 0.071000 0.074000
9.000000 0.080000 0.089000 0.098000 -
0 T
—Channel Selection
Start Time window channel: ISI:art j
End Time window channel: |Em:| ;I

—Units in File
{* seconds ¢ milliseconds ¢ microsecond

oK I Cancel | Help |

Click browse to select the qgct file containing the time window
values. The file needs to have channels for start time and end
time.

The channels can be selected in boxes beside the Start Time
and End Time labels

Specify the units of the time values in the file in the Units
section

Click OK when all the settings are correct

The values from the file are now applied to the time window
channels

The number of time windows in the file does need to be the
same as the number of time window channels. For example, if
the file only contains ten time windows, the time window values
will only be assigned to the first ten time window channels.



Induced Polarization Cole-Cole Parameters

Select IP/Resistivity Parameters from the Processing menu. Then select IP Cole-Cole.
The following window appears:

Induced Polarization Cole-Cole Parameters N x|

— Dutput Channels

Real IinputH eal vl —Simulated Data——— [~ Cole-Cole Parameters ——

Real C [Exponent]

Frequencies [Hz] Imaginary Iinputlmag Li |Fleal_5im |E

i* Frequency Domain

{7 Time Domain

: Imaginary M [Chargeability]
Frequency [Hz]i Teq_array Vi I__ I.__
M

Imag_Sim

Station Label | tahi "i 2
2AEEERSNE AL DC Yoltage Tau [Time constant]
IDE Yoltage Tau

Mame Suffix I * Create { Dvyerwrite

Ok I Cancel | Help |

» Select input columns for real and imaginary parts of the data in
the respective drop down menus. A column for the station label
may also be selected.

» The Frequencies list box updates when the frequency column is
changed. Unwanted frequencies can be deleted by clicking the
appropriate value with the mouse while holding the control key.

e Six channels of data displayed in the Output Channels section
are calculated with this tool. New channels can be created using
the names entered or if the Overwrite option is clicked, existing
channels can be selected to be overwritten.

» A Name Suffix can be entered that will be added to the names
of each of the output channels if using the Create option

» Click the OK button when all the settings are correct.



DC Apparent Resistivity

Select IP/Resistivity Parameters from the Processing menu. Then select DC App Rho.
The following window appears:

nxn

Note: for remote POLE electrodes, "*" will be recognized as infinite.

Tx Coordinates
X1 [I Tx1 =] vi1 [ELinetx =] z1 | 2
X2 [J: Tx2 =] v2 [E:LineTx =] 22 | I~

Rz Coordinates

X1 [K: Rx1 =]  vi|FLneRx =] z1] ¥
X2 |L: Rx2 =] Y2|FLinerx x| 22| =

W Select X coordinates ¥ Select ¥ coordinates [ Select Z coordinates

Voltage[m¥] |R: Vp "l W Current |‘r': In ﬂ

Units & mA A

Output Channel
" Owerwrte = Create |ﬁ|1|1 Rho

(1] 4 | Cancel | Help |

» Select input columns for transmitter and receiver electrode
coordinates in the respective drop down menus. Any detected
columns will be selected automatically. Indicate if any
coordinates are or are not available by using the checkboxes
labelled Select X coordinates, Select Y coordinates, or
Select Z coordinates

» Select the channel for the voltage which must be in milliVolts.

» Select the channel for the current which must be in units of
Amps or milliAmps. If a current channel is not available,



deselect the Current checkbox and a current of 1 Amp will be
used for the calculation.

» Select Create to place the output data in a new channel with the
entered name.

o Select Overwrite to overwrite an existing column that can be
selected in the drop down list.

» Click the OK button when all the settings are correct.



Merging Files

QCTool allows two ways of merging files: updating one file with the data from
another and merging two files using the same base channel (usually, the Fiducial

channel). In both cases:

¢ Close any opened files.

e Select Tools/Files/Merging Files on the QCTool menu. The Merging Mode
dialog opens, with the Update File Channels option selected by default:

Merging Mode

X

— Set Merging Mode

= Unian of Files

f« |lpdate File Channels

Continue

Cancel

¢ [eave the Update File Channels option selected if you want to update your
file with channels from the 2" file or select Union of Files to merge the two

files, and click Continue.
See also:

Union of Files

Updating Files



Updating Files

In some cases, you may need import separate columns from one file to another.
This option is especially useful when you have two different files containing data of
one survey; for example, one of the files contains the coordinates of your
measuring stations and the other - the measured data.

¢ Select Tools/Files/Merging Files on the QCTool menu. In the Merging
Mode dialog that appears:

Merging Mode x|

— Set Merging Mode

" Unign of Files

f+ llpdate File Channels

Continue Cancel

¢ | eave the Update File Channels option selected and click Continue.

The Merge Files dialog opens:



Merge Files X|

— [nput/0utput Files
—File 1

IE: SACT ooMECT oolE samplestbazes, got = |

Select Baze Channel from Channel List: Station _j

—File 2

IE: WACT oolGCT oolhE #amplestdata.got = |

Select Bage Channel from Channel List; station _j

Save Merged Data in File:

i |

IE: SACT ooMECT oolEsampleshbazes, gof il
B ase Channel Merging Precizion [number of digits after decimal place| IE
— tderging fMode

= U of Files
¥ | Feep data i One Line

€ Snfit Matainto Lines &t IE‘ poits

= Keep Bounds of File 1 Lines ™ Interpolate Ehannels

— Update Data of File 1
Search for update

& inAll Lines
i~ in Respective Line Set Fairs of Lines

¥ Interpolate if Walue iz not Found

Set Channels

ferge E«it

In the File 1 section of this dialog:

e Click the Open button & to browse for the file to update.
¢ Select the base channel from the respective list below.

In the File 2 section of this dialog:

e Click the Open button & to browse for the file, from which you want to import
an update.



¢ Select the base channel from the respective dropdown list below.

The Save Merged Data in File field in the bottom of the Input/Output Files
section contains the location of the result file.

In the box below the Input/Output Files section:

¢ Select the number of digits after the decimal point. This is a precision order
QCTool uses to merge base channel data from different files.

In the Merging Mode section:

¢ Click the Set Channels button. The Select Colums to Update dialog
appears, with the first column containing the data from the file to import.
There are two ways of import. The first imports data into a new column of the
file to be updated and the second updates an existing column.

To import data into a new column:

Select Columins to Update F 5[

Check columnz of FILE 2 data of thoze pou want to
irnport ko FILE 1

| | Columns: FILE 2 | Columns: FILE1 | UpdateMode |

r ghation
WV readings [*New Courn =1

L Gravity

[ Longitude
- Latitude
-

Elewation

Set Cancel

¢ Click in the checkbox next to the column to import and leave New Column
selected in the dropdown list that becomes active in the Columns: File 1
column.

e (Click Set



To update an existing column:

Select Columns to Update |

Check columnz of FILE 2 data of thoze you watt to
impaort ta FILE 1

| Columns: FILE 2 | Columns FILE1 | UpdateMode |

1 gtation

] readings (Station =||[Feplace =
L] Gravity

| Longitude

| Latitude

r Elevation

Set Cancel

e  Click in the checkbox next to the column to import and select the channel
to update from the dropdown list in the Columns: File 1 column.

e Inthe dropdown list that appears in the Update Mode column upon your
selection, choose between three update modes: Replace (overwrites an
existing column), Average (overwrites an existing column with the average
calculated from the respective values in File 1 and File 2), and Replace No
Data (overwrites only dummy values).

e  Click Set.
Back in the Search for Update section of the Merge Files dialog:

¢ Select between two methods of searching for the update: In All Lines (this
option searches data in all available lines and sorts them in order) and In
Respective Line (this option searches and sorts data within each separate

line). If you select the second option, you can also specify the pairs of lines
from File 1 and File 2.

To do this:

¢ Click the Set Pairs of Lines button. In the Lines Link Table dialog that
appears:



x

Set alink to the line of FILE 2 to zearch for updates

| Lines: FILE 1 | LinesFILE2 |

el [ =

Ok Cancel

¢ Select the line to update in the first (File 1) column. The second column (File
2) now contains a dropdown list with all the lines available in File 2.

e Select a required line and click OK.

Back in the Search for Update section of the Merge Files dialog:

e Check the box next to Interpolate if Value is not Found if the column to
import lacks a base channel vaue requested by the file to update.

¢ Click Merge in the bottom of the Merge Files dialog.

The Next Step dialog appears:

Newtstep x|

Merging Process iz Completed

Wfiould pou like bo;

" Start Another Merging Process
' [Open the Result File in Fead-Only mode

{" Open the Besult File in BeadAs/ite mode
0 Exit

Contirue




In this dialog:

e Select Start Another Merging Process if you want to import new updates
into the same file or update another file. This brings the Merge Files dialog
back. Repeat the steps described above.

e Select Open the Result File in Read-Only Mode if you do not want to
change the updated file.

e Select Open the Result File in Read/Write Mode if you want to change the
updated file.

e Select Exit to quit the Merge Files application.

¢ Click Continue to close the dialog.



Union of Files

In case your file contains a base channel, which is a column with values sorted in a strictly
ascending order (e.g. Fiducial Channel), you can merge it with one or more other similar
files. For this purpose, you do not need to open these files.

® Select Tools/Files/Merge Files. In the Merging Mode dialog that appears:

Merging Mode X

Set Merging Mode

{+ Union of Files

{~ Update File Channels

ContiniLe I Cancel

® Select Union of Files. The Merge Files dialog opens:



oet the pamrs ol lmes m several profiles =

0 Spht ata mto Line

ST

Eep Bounds of Elei Lines
Update ata o Eile |
[ 2earch o update

T T s oel Bhannels
i+ In Allfmes

(~ in Bespective Line sel Fams ol llines
=

I[N Interpolate if Value s not Found

In the File 1 section of this dialog:

® (Click the Open button to display the standard Open dialog.

® Select the file you want to merge and click Open. Its name and path appear in the
File 1 field.

® Select the base channel from the dropdown list below, containing all channels from
your file.

In the File 2 section:



® C(Click the Open button to bring up the standard Open dialog.

® Select the second file to merge with the one in the File 1 section and click Open. Its
name and path appear in the File 2 field.

® Select the base channel from the respective dropdown list below.

In the Save Merged Data in File field:

® Click the Open button to bring up the standard Save As dialog, select the folder to
save the new (merged) file into, and enter its name in the File Name field.

® Click Save to return to the Merge Files dialog. The name of the new file and its
location appear in the Save Merged Data field.

In the Base Channel Merging Precision field:

e Specify the number of digits after the decimal point for the base channel in the box on
the right. This is a precision order QCTool uses to merge base channel data from
different files.

In the Merging Mode section:

® The Interpolate Channels box is checked by default. De-select it to cancel
interpolation. The cells, which otherwise would have been filled with the results of
linear interpolation, will contain asterisks.

* To merge all data into one table without dividing it into lines, leave the Keep Data in
One Line box checked (it is checked by default).

® To divide a table into lines, de-select the Keep Data in One Line box and specify the
number of points per line in the Split Data into Lines at Points field.

Click Merge in the bottom of the Merge Files dialog. In case any of your files has no base
channel, a message will warn you that the merging has failed. If the merging is successful,
the Next Step dialog appears:



Neststep N x|

Merging Frocess iz Completed

Wwfould you like to;

™ Start Another Merging Process
*' Open the Fesult File in Fead-Only mode

" Open the Besult File in BeadAsdite mode
" Exit

Continue I

In this dialog:

® Select Start Another Merging Process if you want to merge one more file with the
two already merged or to merge another pair of files. This brings the Merge Files
dialog back. Repeat the steps described above as many times as needed.

® Select Open the Result File in Read-Only Mode if you do not want to change the
merged file.

® Select Open the Result File in Read/Write Mode if you want to change the merged
file.
e Select Exit to quit the Merge Files application.

¢ Click Continue to close the dialog.



Appending files

In some cases, you need to append, or attach, one file to another.

Select Tools/Files/Append Files on the QCTool menu. In the window that appears:

—File 1

121 \Kenco\Apnl 2022\ observatory data\FEN\Bou_Mew Frn_base qct = ]

—File 2

|

Columns:

Filel I  File2 [w] T Merge data in one line

E:"_ll_li: = Keep data in different lines
BOU_resid

BOU_resid Mean

Bou_resid2

MEW resid

MEW resid_Mean

MEW resid?2

Basze resid ﬂ

Save Result in File:

| 2|
Eppend E xit Help ]

® C(Click the Open button = in the File 1 section to browse for the first file.
® C(Click the Open button & in the File 2 section to browse for the file to append.

® Compare the File 1 and File 2 columns in the respective table below.

If a File 2 column does not coincide with a File 1 column, you can always change the
former to match the latter. Click on it and select a required column from the dropdown
list to appear.

® C(Click the Open button & in the Save Results in File section to specify the file to
save your newly created data set in.



® Click Append. Your new file appears in the current window.



Digital Filter

Click the Processing -> Filters -> Digital Filter. The dialog appears.

Digital Filter =10 x|
— D ata channel — Dutput
lLatitude ll " Ovenwite
— Line |nformatan i+ Create
Lurrent Line ILatitude_FiIter
v Apply for all Lines
— Filter
—v Select all rows lMean filter j
Total Raws G2
Filker tfidth |5 S et Filter |
Erari: |1 Ta: B2
¥ | et zelection for &l lines HAun | Exit |

Select a data channel for filtering

Select a data range if needed in the Select all rows section. As well as
Apply for all Lines

Select output mode. If create mode is chosen, a new channel will be inserted
after base channel

Select filter type: Mean filter, Median filer, Gaussian filter, Decimation filter,
Fraser filter, or Gaussian High Pass

Decimation filter also is available as a separate menu item in Processing ->
Filters submenu list.

Set Filter to define the parameters for the filter

Give the output channel a name

Click the Run button to filter data



Fast FT Filter

Click the Processing -> Filters -> FFT Filter. The dialog appears.

[W Fast FT Filter B 10| %]
r Data channel ' FFT  DFT ~Output
|hase ;i [t " Dvemrite
Select afilter  |Low pass filter =] 7l
~ Line Informaton Replace data |255 ¥ Create
: - = Default
Current Line |1 junelb J Window width [512 2N) lhase_FFT_LP

[ Apply for all lines

Humber of segments |1 0 rExecute ———

i Run
¥ Select all rows Sample Channel Ihme L‘
Transform Only |
Total Bows: |2332 Sample Rate 360
| e IT| Digplay transform
From: |'| Ta: |2332 Sample Interval 0.002FFFFITTEFT

¥ Set selection for all lines Tapering function ’m '! E xit I Help !

e Select FFT or DFT. Window width for FFT must be oN
® Select a data channel for filtering
® Select a data range if needed

® Select output mode. If create mode is chosen, a new channel will be inserted after base
channel

® Select filter: Low pass filter, high pass filter, Band pass, Band remove and notch filter

® The data will be divided into segments of Window width length and sent through the FFT a
segment at a time. Replace data specifies the number of values in each segment that are
overwritten by neighbouring segments in order to avoid discontinuities. The Window width
and Replace data values need to be powers of two.

® The Sample Channel needs to have data with a regular interval in units of seconds. The
Sample Rate is the inverse of the Sample Interval

® (Click the Run button to filter data



® Click the Transform only button to transform data without filtering

® Check the Display transform. The window changes to

[ Fast FT Filter
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v Apply for all lines

IData j
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Click Save transform Info to save the transform information to a QCT file

The filtered data is plotted in blue. The unfiltered data is plotted in red.

Click the QJ button to zoom in on a section of the plot. Choose the area you want to see
by selecting rectangle on the plot with the mouse

Click the

button to toggle the display of a mesh on the plot

The appearance of the plot can be controlled by clicking the Axes Settings button




FFT Spectral Analysis

Click the Processing -> Filters -> FFT Spectral Analysis menu item.

L verwrite:

Spectral Analysis |_

® Select FFT or DFT for Analysis

® FT requires window width to be 2N but this is not required for DFT

® Select a data channel for spectral analysis



Select number of rows if required

The value for Window width will be the number of frequencies used in the spectral
plot.

The Sample Channel needs to have data with a regular interval in units of seconds.
The Sample Rate is the inverse of the Sample Interval

Click the Run button to filter data
Click the Transform only button to display a spectral plot

Select one of the tapering functions if desired. The data will be
multiplied by this function before applying the FFT/DFT.

Check the Display transform button to toggle the spectral plot.

Click Save transform Info to save the transform information to a specified QCT file
The file has channels for real, imaginary, amplitude and phase. If a tapering function
has been selected, results with and without the use of the tapering function will be
saved in the same file.

Click the gj button to zoom in on a section of the plot. Choose
the area you want to see by selecting rectangle on the plot with
the mouse

Click the | button to toggle the display of a mesh on the plot
The appearance of the plot can be controlled by clicking the
Axes Settings button

Click the Normalization selection button to normalize the data
by the number of data values. You may also select between
display of real, imaginary, amplitude and phase.




Stack Utilities
Jackknife

The purpose of the jackknife function is to facilitate processing of
repeat stations in a dataset. To use this function, select up to 10
rows, right-click and select Jackknife. The following window
appears:

snckdate x
—Selected Fows — Channel
¥ Fowl |1 | falt_tr) |

¥ Rowz |1¢2 &l
¥ Row3 |142_au Average : |142.85?‘1

V' Fowd I‘I 4290 Standard deviation : ID-DE?E
™ Rows |1 4200 Decimal Murmber : |4

¥ FBows |-| 42001 Output deviation

¥ Row? |'|42.E|I:I * Create Channel IStdE‘-f
V' Fowd 14300 " Ovenarite |eff|:lepth_m[] j

[ Rowd I

[ Rowio [ Apply Exit |

» Make a selection in the Channel section and you will be able to
view the average and standard deviation for these rows. Decimal
number specifies the number of decimal places for the displayed
values.

» Deselect entries in the Selected Rows section as desired to
observe the effect on the statistics. When you click Apply the
average value of the selected rows will be saved for each channel in
a new row.



e The standard deviation will also be saved. Select Create
Channel and enter a new channel name to save the standard
deviation in a new channel. Select Overwrite to replace an existing
channel that you may also select.



Stack Data

Use this tool to average groups of data. Select Processing/Stack
Utilities/Stack Data to open the following window:

~ioix]
Total Humber of Points: ~
I“_“_"Euuuuu Stack Records Stack |
Mumber of Stacks: Stack Cycles
Mumber of Sheets: l—-— C
a0 for sheet
2
Humber of S5amples in Stack: I'E'ﬂ :iv E xit |
Sample Index Channel 5000
Itime Li _Ehannel to be stacked Help |
Sample Rate Starting Stack Index: :SPEE:I:? -
S0000 !1
Sample Interval :::Est‘-ﬁ.—- :J
Ze-005
— Output Channels
: Stacked Standard & .
" Overwrite Data Deviation Save stacked data to first cycle
¥ Create Icurrent_stack current_stdey " Save stacked data to all cycles used

i Save stacked data to all cycles

o Enter the number of groups of data values to be averaged in the
box labelled Number of Stacks. and set the Number of Samples in
Stack.

» |nitial data values can be skipped by entering a value for the
Starting Stack Index. E.g. entering 10 will not include the first nine
values in the stack result.

e Select a channel for the Sample Index Channel. Values in this
channel need to be increasing at a regular interval.

o Select the channel you would like to process in the Channel to be
stacked list.

» Processing may be performed on a single sheet by selecting
Stack Cycles for Sheet. Stacking will only be done for the selected
sheet.



 The Stack Records option will be enabled if there is more than
one sheet. The number of samples will be set to the maximum
number of values in a sheet when this option is selected.

o Start the processing by clicking the Stack button

 New channels will be created for Stacked Data and Standard
Deviation using the specified channel names. Select Overwrite if
you would prefer to replace existing channels.

» Data results can be saved to the first cycle only, all cycles used
or all cycles.



Bin Data

To perform data binning on a channel, select Processing/Stack
Utilities/Bin Data to open the following window:

This application bins consecutive records by averaging each channel
through each bin for all channels and producing new averaged
records and compressing the data simultaneously.

The data in the reference channel must be zorted

Heference Channel

C: time ﬂ

Start value: 15.43222 " All lines
Mumber of Records: |4 {* Current line
Bin width: 1'10111111 Update

Create additional channels:

" End of each interval

" Mumber of pointz averaged

(1] 4 ] Cancel 1 Help ]

e For this tool to work correctly, the channel you select in the
Reference Channel drop down menu needs to be sorted to be
monotonic increasing or decreasing (use SORT function).

* You can process All lines/spreadsheets or the Current line
only.

A number of data bins are created. The first bin will contain the
values in the channel that fall beteween two values. Those values in
the units of each channel are the Start value and the Start Value
plus the Bin width. The second bin starts where the first bin ends
and uses the same bin width. The range of the next bin to the end of
each channel are calculated in the same fashion.



e The bin width is equal to the sampling rate of the reference
channel times the number of records.

» Select End of each interval to create a channel containing the
end values of the bins

o Select Number of points averaged to create a channel
containing the number of records averaged in each bin.

e Click OK and the first row in each bin will contain an average of
all the rows in the bin. The other rows are deleted.



Bin TEM Data

To perform binning of digitally sampled full waveform data into
windows, select Processing/Stack Utilities/Bin TD Data to open
the following window:

Data Binning il x|

Fiducial Channel: IDZ Sample 'I Dizplay Channel: |H: est curr VI

—'waveform Settings

Start point: |1
Base frequency for |45
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J: Real =] I Process All Lines Separately E xit | Help I

» |f the Process All Lines Separately checkbox is not checked, all
lines will be merged into one line.

o Select a Fiducial Channel and a Display Channel to display a
small plot of the Display Channel

» Start point specifies the row that contains the first time value you
want to use in the Fiducial Channel.

 Enter a Base frequency and the Base time period will be
updated. The value for the Base time period must be less than the
largest value in the Fiducial channel.

o Select a display channel and it will be plotted in red and the
processed data is plotted in blue.

e Click on the channels on which you would like to perform
processing in the Select Channel(s) to bin box



» Load your windows definition files

 The Base time period will be divided by the Number of binned
time windows. All the values that fall within a certain data bin will be
averaged.

e Click Bin to begin processing

» Click Save Results to save the processed data to a gctool file.
For a base time period, each averaged value will be given its own
channel.



Average Duplicates

To average rows that are duplicates, select Processing/Stack
Utilities/Average Duplicates to open the following window:

Average duplicates ] x|
Make sure your data is sorted by selected channel |
Channel: | Z __ﬂ
Delka: l 0.0z Considered as duplicates if difference betiween values less than "Delta"
" all lines
& Current line v alllocations Foows From ¢ | i ko IE‘E
(8] 4 I Cancel |

e The channel indicated in the Channel drop down menu will be
analyzed for duplicate values. Starting from the first value, each
subsequent value that is within the range indicated by the Delta
value will be added to the group to be averaged until a value is
detected that falls out of the Delta range. Then a new group of
values to averaged is created.

* You can specify whether you want averaging to be performed on
All lines, only the Current line or for a specific range of rows on the
current line. Specify the range in the boxes labelled Rows from: and
to:

* In order for this tool to work correctly, the selected channel needs
to be sorted. Click OK to start processing. The first row in each
averaging group will contain the results. The other rows retain their
original values. However, in the selected channel, the entries not
averaged are set to a dummy value.



QCTool Reference

File menu commands

The File menu offers the following commands:

B |NewQCT File Creates a new qct-file.
Open QCT File Opens an existing qct-file.
Close Closes an opened qct-file.
Save QCT file Saves an opened qct-file using the same file
s name.
Save As Saves an opened qct-file to a specified file
e name.
Import File Import data from a specified file name.
, Prints a map from the Grid Mapping Window
Print

Print Preview

Displays the document on the screen as it
would appear printed.

Print Setup

Selects a printer and printer connection.

Print Selection Area

Selects a portion of channels for printing.

File Manager

Invokes a dialog to manage the opened qct-
files.

Exit

Exits QCTool




Edit menu commands

The Edit menu offers the following commands:

ﬂ Undo Reverse previous editing operation.

M Deletes data from the spreadsheet and moves it to the clipboard.
Copy. Copies data from the spreadsheet to the clipboard.

Paste Pastes data from the clipboard into the spreadsheet.

Note: Edit menu functions not implemented in the current version



View menu commands

The View menu offers the following commands:

Toolbar Shows or hides the toolbar.
Status Bar |Shows or hides the status bar.
Eg;?adsheet Displays the interface to specify the font for the spreadsheet.




Window menu commands

The Window menu offers the following commands, which enable you to arrange multiple
views of multiple documents in the application window:

New Window Creates a new window that views the same document.
E Cascade Arranges windows in an overlapped fashion.
g Tile Horizontally Arranges windows Horizontally.
m Tile Vertically Arranges windows Vertically.

Arrange Icons Arranges icons of closed windows.




Help menu commands

The Help menu offers the following commands, which provide you assistance with this

application:
E QCTool Help Offers you an index to topics on which you can get help.
About QCTool Displays the version number and license type for this

application.

Register a QCTool
license

If using QCTool in evaluation mode, select this option to
enter your serial number. Registration can also be done
by selecting the Register option from the QCTool folder on
the Windows Start menu. You must have administrative
privileges to do this task.

Deregister a QCTool
license

Should you wish to move a registration from one
computer to another, simply select "Deregister". Then you
may install and register on another computer.

Check for Updates

Updates are periodically made available for current
licenses. Use this option to see if there are any updates
for which you are eligible. Updates can also be checked
by selecting the Update option from the QCTool folder on
the Windows Start menu. You must have administrative
privileges to do this task.

Use Proxy to get
Updates

Select this option when having problems connecting to
the update server to check for updates.

Extend Update Period

When your license maintenance has expired you may
purchase a one year license renewal. After you see a
window displaying your serial number, your browser will
be launched to a site where you will be able to pay for

your renewal.




Toolbar

EEIE
The toolbar is displayed across the top of the application window, below the menu bar. The

toolbar provides quick mouse access to many tools used in QCTool,

To hide or display the Toolbar, choose Toolbar from the View menu (ALT, V, T).

E Create a new qct file. QCTool displays the interface to specify the channel and line
information.

Open an existing qct-file. QCTool displays the Open dialog box, in which you can
locate and open the desired file.

Save the active qct-file with its current name.

B Import data from a file. QCTool displays the supported file formats you can choose
from. Then, you can locate the desired file and save the data to a qct format.

ﬁl Refresh. Effectively, saves then reopens a file.

it Removes all plots and saved plot settings.

L4
Invoke a dialog to manage the opened qct-files. You can close, hide or activate
different view windows of the opened file.

Show/hide the spreadsheet window of active qct-file.

Show/hide the plotter window of active qct-file. If plotter is being displayed for the first
time, the data from the selected column will be plotted

Show/hide the grid window of active qct-file.

M| o | roeee =l plM

Make a selection from a list of existing lines.




Duplicate the current line.

Invoke a dialog with line information.

Cut the current line at a selected point.

Mark a selected line as deleted.

Mark selected points (locations) as deleted.

Insert a new point (location).

E +xr B EE E E

Insert points (locations) .

H Undo last action on the spreadsheet.



License and Ordering
Information

QCTool(R)
Copyright (C) 2006-2022 Eikon Technologies Ltd.

All Rights Reserved



QCTool SOFTWARE LICENSE
EIKON TECHNOLOGIES LIMITED

You should carefully read the following terms and conditions before
using this software. Unless you have a different license agreement
signed by Eikon Technologies Ltd("PEI"), by using, copying,
transmitting, distributing or installing QCTool, you agree to all of the
terms of this license.

If you do not agree to any of the terms of this license, then do not
install, distribute, transmit, copy or use QCTool. If you have paid PEI
or an authorized PEI distributor for this copy individually, you may
return it unused, within thirty (30) days after purchase, for a full
refund of your payment minus costs.

When this copy of QCTool has been registered, it may be installed
on a single workstation used by a single person or used non-
simultaneously by multiple people. This is not a concurrent use
license.

The license is granted to the purchaser and is non-transferable to
either another individual, company, organization or department within
an organization.

Until QCTool has been registered, it is a free evaluation software.
Subject to the terms below, you are hereby licensed by PEI to use
this software for evaluation purposes for up to seven (7) days without
charge.

You may, without making any payment to PEI or its agents:

a) give exact copies of the evaluation version of QCTool personally
to anyone;

b) distribute exact copies of the evaluation version of QCTool, if done
exclusively through electronic channels;

and

c) produce as many exact copies of the evaluation version of QCTool



as you wish, for purposes of distribution as described in (a) and (b)
above.

YOU ARE SPECIFICALLY PROHIBITED FROM CHARGING, OR
REQUESTING DONATIONS, FOR ANY COPIES, HOWEVER
MADE, AND FROM DISTRIBUTING SUCH COPIES WITH OTHER
PRODUCTS OF ANY KIND, COMMERCIAL OR OTHERWISE,
WITHOUT PRIOR WRITTEN PERMISSION FROM PEL.

PEI RESERVES THE RIGHT TO REVOKE THE ABOVE
DISTRIBUTION RIGHTS AT ANY TIME, FOR ANY OR NO
REASON.

You may not alter or modify the Software, nor give anyone
permission to do so.

THIS SOFTWARE, AND ALL ACCOMPANYING FILES, DATA AND
MATERIALS, ARE DISTRIBUTED "AS IS" AND WITH NO
WARRANTIES OF ANY KIND, WHETHER EXPRESS OR IMPLIED.
Good data processing procedure dictates that any program be
thoroughly tested with non-critical data before relying on it. The user
must assume the entire risk of using the program. THIS
DISCLAIMER OF WARRANTY CONSTITUTES AN ESSENTIAL
PART OF THE AGREEMENT.

ANY LIABILITY OF PEI WILL BE LIMITED EXCLUSIVELY TO
REFUND OF PURCHASE PRICE. IN ADDITION, IN NO EVENT
SHALL PEI, OR ITS PRINCIPALS, SHAREHOLDERS, OFFICERS,
EMPLOYEES, AFFILIATES, CONTRACTORS, SUBSIDIARIES, OR
PARENT ORGANIZATIONS, BE LIABLE FOR ANY INCIDENTAL,
CONSEQUENTIAL, OR PUNITIVE DAMAGES WHATSOEVER
RELATING TO THE USE OF QCTool, OR YOUR RELATIONSHIP
WITH PEIL.

IN ADDITION, IN NO EVENT DOES PEI AUTHORIZE YOU TO
UTILIZE QCTool IN APPLICATIONS OR SYSTEMS WHERE
QCTool's FAILURE TO PERFORM CAN REASONABLY BE



EXPECTED TO RESULT IN A SIGNIFICANT PHYSICAL INJURY,
OR IN LOSS OF LIFE. ANY SUCH USE BY YOU IS ENTIRELY AT
YOUR OWN RISK, AND YOU AGREE TO HOLD PElI HARMLESS
FROM ANY CLAIMS OR LOSSES RELATING TO SUCH
UNAUTHORIZED USE.

This Agreement is the complete statement of the Agreement
between the parties on the subject matter, and merges and
supersedes all other or prior understandings, purchase orders,
agreements and arrangements. This Agreement shall be governed
by the laws of the Province of Ontario. Exclusive jurisdiction and
venue for all matters relating to this Agreement shall be in courts and
forums located in the Province of Ontario, and your consent to such
jurisdiction and venue is implied.



Ordering Information.

All orders are subject to the QCTool License Agreement.

To order QCTool online, please click the "Buy Now" button on the
prices page of the QCTool website.

You will receive your Registration Number by email within one
business day after the payment is processed.

Website: www.qctool.ca



https://www.qctool.ca/prices.php
https://www.qctool.ca/

License Registration/Deregistration

To Register a QCTool license If using QCTool in evaluation mode, select Help/Register a
QCTool license from the main menu to enter your serial number. Registration can also be
done by selecting the Register QCTool option from the QCTool folder on the Windows Start
menu. You must have administrative privileges to do this task.

To Deregister a QCTool license

Should you wish to move a registration from one computer to another, simply select
Help/Deregister a QCTool license from the main menu. Then you may install and register
on another computer. This feature is also available by selecting the Deregister QCTool
option from the QCTool folder on the Windows Start menu.



Open command (File menu)

Use this command to open an existing gct-file in a new spreadsheet window.

Shortcuts

Toolbar:

Keys:CTRL+O



Close command (File menu)

Use this command to close all windows containing the active file. QCTool suggests that you
save changes to your file before you close it. If you close a file without saving, you lose all
changes made since the last time you saved it.



Save command (File menu)

Use this command to save the active file to its current name and directory. If you want to
change the name and directory or file format of an existing file before you save it, choose
the Save As command.

Shortcuts

Toolbar:

Keys:CTRL+S



Save As command (File menu)

Use this command to save and name the active file. QCTool displays the Save As dialog
box so you can name your document.

To save a document with its existing name and directory, use the Save command.



Print command (File menu)

Use this command to print a document. This command presents a Print dialog_box, where
you may specify the range of pages to be printed, the number of copies, the destination
printer, and other printer setup options.

Shortcuts

Toolbar:

Keys:CTRL+P



Print Preview command (File menu)

Use this command to display the active document as it would appear when printed. When
you choose this command, the main window will be replaced with a print preview window in
which one or two pages will be displayed in their printed format. The print preview toolbar
offers you options to view either one or two pages at a time; move back and forth through
the document; zoom in and out of pages; and initiate a print job.




Print Setup command (File menu)

Use this command to select a printer and a printer connection. This command presents a
Print Setup dialog box, where you specify the printer and its connection.




Exit command (File menu)

Use this command to end your QCTool session. You can also use the Close command on
the application Control menu. QCTool prompts you to save documents with unsaved
changes.

Shortcuts

Mouse:Double-click the application's Control menu button.

Keys:ALT+F4



File Save As dialog box

The following options allow you to specify the name and location of the file you're about to
save:

File Name

Type a new filename to save a document with a different name. QCTool adds the extension
you specify in the Save File As Type box.

Drives

Select the drive in which you want to store the document.

Directories

Select the directory in which you want to store the document.

Network...

Choose this button to connect to a network location, assigning it a new drive letter.

Save As Type

You can choose different file type from the list:
= QCT-file;

= XYZ ASCII file;

= Microsoft Excel;

= Geosoft GBN file.

See Also

Saving_Files



Print dialog box
The following options allow you to specify how the document should be printed:
Printer

This is the active printer and printer connection. Choose the Setup option to change the
printer and printer connection.

Setup

Displays a Print Setup dialog_box, so you can select a printer and printer connection.

Print Range

Specify the pages you want to print:

All Prints the entire document.

Selection |Prints the currently selected text.

Pages Prints the range of pages you specify in the From and To boxes.
Copies

Specify the number of copies you want to print for the above page range.

Collate Copies

Prints copies in page number order, instead of separated multiple copies of each page.
Print Quality

Select the quality of the printing. Generally, lower quality printing takes less time to produce.



Print Preview toolbar

The print preview toolbar offers you the following options:
Print

Bring up the print dialog box, to start a print job.
Next Page

Preview the next printed page.

Prev Page

Preview the previous printed page.

One Page / Two Page

Preview one or two printed pages at a time.
Zoom In

Take a closer look at the printed page.

Zoom Out

Take a larger look at the printed page.

Close

Return from print preview to the editing window.



Print Setup dialog box
The following options allow you to select the destination printer and its connection.
Printer

Select the printer you want to use. Choose the Default Printer; or choose the Specific
Printer option and select one of the current installed printers shown in the box. You install
printers and configure ports using the Windows Control Panel.

Orientation

Choose Portrait or Landscape.

Paper Size

Select the size of paper that the document is to be printed on.

Paper Source

Some printers offer multiple trays for different paper sources. Specify the tray here.
Options

Displays a dialog box where you can make additional choices about printing, specific to the
type of printer you have selected.

Network...

Choose this button to connect to a network location, assigning it a new drive letter.
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