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Version 4.0 for Windows

@ Geoplot 4,00 - Gradiometer Data - Ci\Geoplot\Comp\GHerb\AZILcmp
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New in Geoplot 4.0

e Runsnatively on 32 or 64 bit platforms, including Windows 1ffiem Netbooks to Desktops.

e Macro Facility for speeding up data analysis - design your ovguesece of processing steps
with specified parameters and save as a singlk elecro (can include temporary working files).

e Process functions extended to include: Undo facility, multiple applicationsasy data entry -
enter a value or use the drop-down list of commaip statistics.

e Interactive Interpretation using Animation and variable transparency Overlays

e Improved data Download which includes GPS from the RM85 and fast baud sapport.

e Improved data Import with file inspection, header handling and easieadB01 import.

¢ New data format extended to be more like meta data - yet can d lng Geoplot 3.0 users.

e Modern Interface with flexible control panel on the right hand silg. Fast selection of Shade
plot palettes, Relief plot animation, change pjgiet, transparency control, rotate data.

o Customisable Interface including extensive Options for processing andsiooreferred import
and export formats, toolbar style, graphics prefees, environment colour scheme.

¢ All forms remember their last position so you can arrangenmbrk area to your preference.

¢ Organise data in the classic Geoplot 3.0 style or on aqutdpasis.
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Version 4.0

New in Geoplot 4.0

Geoplot 4.0 is a fundamental rewrite of Geoplottliich now uses the NET framework - this allowitun natively on 32 bit and 64
bit platforms, including XP, 7,8 and 10 There im@dern user interface in the familiar Geoplot ®0rfat (Graphics, Data, History and
File Details views). Data process functions havenbextended to facilitate greater efficiency aride gxtra power to the user. This
includes the creation of user defined processingrba There are improvements to data downloadingort, export, data formats,
animation, plus provision of a Check Process Efiguttion and Scratchpad. Below you will find a tastethe final Geoplot 4 release.

There is a new right hand panel which controls nfangtions, e.g. fast selection of shade plot pasetchange plot type, rotate data,
etc.; you still have access to the Geoplot 3.@stynu system as well. The panel also displaysmfatanation and latest history. Forms
are designed to run on all screen sizes, from Nébthrough to Desktops and they remember thdiplasition so you can arrange the
work area to your preference. Geoplot 4.0 is highigtomisable: processing and tools defaults, peefemport and export formats,
toolbar style, graphics preferences, environmeltizeschemes, including all-white. Data can be piggd in the classic Geoplot style
or be project based. There are new toolbar buftarspeedy access to functions, extensive locg bettons, and a new Tools menu.
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M acro Editor

A macro editor allows users to define and savejaesgce of data processing steps with specifiechpeteas; this macro can then be run
with a single mouse click to greatly speed up datalysis. Comments can be added to the macro andefirétion can include

temporary files for saving intermediate resultseifuired a macro can also allow you to enter upitatial filenames. Several macros
are provided including ones to generate a rang®iwfour plots which can be overlaid on other data.sThe examples below include
a specific macro to remove stripes from resistalata. User macros can be created and evaluatagithsiformTest and Undo buttons.

Macro Editor - CAGP400\Macros\Contours-Negative Threshold = -2 [Best with 0.125m intervals].bct

Function List Selection Macr Scrint
Add Nagative Cortours - Threshold = -2
Gip
Compress Bock Off - Add -Mean Block Off
Cut & Combine : = 2 Cip Min=-1000 Max=-2 Bock Off
Divids Top Left XY #dd 2 Block Of
Despiks Absolute Block=0ff
Destagger Bottom Right X Y Search & Replace From=0.001 To=1000 Weh=100 Biock O
Figh Pass Fiter Despike X=1 Y=1 Thr=3 0 Repl=Mean
Inteolate HPF X=1Y=1 Wt=Unform Block OFf
Low Pass Fiter Search & Replace From=D To=1000 Wih=0 Block Off
Median #bsolute Block=0f
Mokiply Search & Replace From=1To=1000 Wih=100 Block Of
Power Wotiply -1 Block Off
Randomiss
Rotate
Search & Replace
St
Zero Mean Grd
Zero Mean Traverse
Open Macro Map
Save Macro Mep
Sum Macro Maps [ AdCommert | [ add Selection ]
Muttiply Macro Maps
Define Macro Maps [ msetComment | [ Insen Seiecton |
Use Fixed Statistics
Use Varisble Statstics
] [ Delte tne ]

[E=)

Run Macre

0 Stripe Defect Removal in Non-Bipolar Data
1 Despike M$P25 Data
2 Cortours-Postive_& Negative Threshold = +-2 _[Best with 0.125m intervals
giive Threshold = 2 [Be
Contours-Posttive Threshold = +1  [Best with 0.125m intervals]
Contours-Posttive Threshold = +10  [Best with 0.125m intervals]
Corttours-Positive Threshold = +20 _[Best with 0.125m intervals]
Contours-Posttive Threshold = <3 [Best with 0.125m intervals]
Corttours-Postiive Threshold = +4  [Best with 0.125m intervals]
Contours-Posttive Threshold = +5  [Best with 0.125m intervals]
Corttours-Postiive Threshold = +6  [Best with 0.125m intervals]

1

Overlay Macro Generated Contours

Below: Magnetic (red) overlaying Resistance (Grey scale)

"Remove Stripe Defects in Non-Bipolar Data

Save MacroMap1
LPF %=3 Y=3 Wt=CGaussian Block=0ff
Save MacroMap2
Open MacroMap1

| HPF X=10 =0 Wt=Uniform Block Off
| Cut & Combine Cut From=MacroMap2 Combine Function=Add

-

Generate Contour Plotswith M acros
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Process Function I mprovements

An Undo facility has been added. Defaysroces: options

process parameters can be defined in Opti
The functionality of some process functions
been extended, e.g. you can quickly perforn
multiple number of Low Pass Filter operatio
at 1x1 which is useful for smoothing da
without losing crispness. When approprial
many parameters can be entered as
straightforward numerical value or you cg
instead use a drop-down list of existing m
statistics for speedy parameter entry, includi

+/- Mean, +/- Dummy, +/- SD levels (see tl

Clip (S
; Minimum -1.05D -
Configure Geoplot process form preferences
Maimum -1.05D]
| Form Close ICompress I Despike I HFF | Interpal. | LPF | Median | Periodic ISpec prro
E‘OCk: @ +Dumi
X Radius 1 Top Left XY i
Y Radius i Bottom Right XY g g-gg
. o
[#] Multiple Application ?larggy
Number of Applications & ; g:gg
-2.550
[] Do net close form -305D

Clip function, far right, as an example).

The process area selection rectangle (user defiakedir) can be drawn with the mouse at an arbitsdzg or the rectangle can be
snapped to the survey grid lines. This makes grktl process area selection much faster. The gracescan be inclusive or exclusive
and its status, size and snap mode is reportatieibottom right hand corner of the screen. Youla®p process forms showing by
setting the Form Close option - useful for some tieipe functions such as Despike and Interpolate.

Once a process has been applied the effect ofasiaprocess function can be displayed by cliclkangthe triangle icon (horizontal
toolbar) and the display will show the differentethe example below this shows the spikes remdyeDespike; click the triangle
symbol again to restore the processed data. Chedkitagin this way is important for avoiding oveppessing of the data. The latest
process history is shown at the bottom of the rigintd control panel; a floating, re-sizeable hisform is also available.
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I Check Effect of a Process Function - click again to revert to original data ]

Interpalate Y, Expand x2, SinX/X "
Interpolate ¥, Expand x2, Sink/%
Interpolate Y, Expand x2, SinX/X
b | Interpolate X, Expand x2, Sin¥/X = =

Download and M eta Data

Download now accepts data directly from the RM85tbaud rates up to 115200 are supported andithfedback about instrument
setup requirements. Data format has been extendegimore like meta data. For example in the itgdihstead of seeing just “30m”,1
you will see “30m”,"Grid_Width”; also more extensivinstrument setup information is recorded. Thi provide much better
information for archival purposes. Most importantlye new data file formats can still be read bp@et 3.0 users.

i it Tyt e e - =) Grid sizes have been extended to include 60m and
Mapots fiinerision el Sci 80m length and width, useful for MSP25 surveys.
Sts Nams Stename Ipstument Amgs Dump Boud Fle 116200~ During download a status box provides feedback
Map Reference 05234619 Units ohm Gain Range AUTO - inform ati on
Survey Type Resistance Measurement Mode  Whee! Current Range AUTO -
Data Samplng Gridded - Hardwars MSP25 Compliance Boost
Dir. 1st Tr Inter: MPX card 2 1225 H -
ir 1st Traverse E erface ca requency iz B —
Grd Length § Log Mode Multiple Output Votage -]
Grid Names Checking for duplicate names
Sample nterval () Readings persation. 3 High Pass Filer 2 stome S e 705
3 Stename ig COM port connected and bufer cleared
Grd Wicth &) 20m = Recommendation - enter amsy detals in Notes PSD Mpx Delay & Smwenme o Wating or et . press Durps o th nstumert
Travense erval ) PSD Tims Constert o [ftermers
6 Stename 2
Trayerse Mods Transmit Mode 7 e
8 Stename
! GPS Datalogged  [Yes - Trgger Type Wheel Encoder + 9 Sterame 3 s
I Trigger Type = Timer enter rate in Notes 10 Stename 42 Fanued iisnanord Setiees
11 Sitename 4b Dump Baud Rate=38400, Dump Header=Cff, {Dumy
M 12 Stenamedg GPSPOW Off is ignored), Dumpll’ﬂude:urvear i
Notes Dump Content 1 Stename 52
Apha, Beta, Gamma Data and GPS = T T——— Watingfor data ... press ‘Dump’on the instument
15 Sttename 5g
16
[ Cancel Download }
] Back Mexdt Cancel
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Import and Export Data

Import of batch data into Geoplot 4.0 can be maai{Z, XYZ (comma, tab or space separated), sphesigcomm and tab separated)
and Excel (.xIs and .xIsx) files; note that Excelsinbe present on the PC for Excel import. File eotstcan be inspected and displayed
in an information panel. Header lines to be igndredh an import can be specified after file insp@ettand this number can be set as a
default in Options. Likewise the default import damvalue can be specified in Options for routinpam operations. Use of predefined
templates and suitable defaults make routine dapaits from instruments such as the Grad601 eaagtieve.

Import Data &£ There is provision for specifying
Import File Format ImportFileNames Fie Conterts (1614lines) the data Samp“ng pattern (elther
Eeaarl e C:\Geoplot\Import_Data\FM256_Lat-Lorg-Z Data_Fourtains 2015_FM_XYZ csv & e = 110527 o “inside a 1m square” or “edge of
t_Data'\FM255_Z Data_Fourtains 2015_FM.CSV 2 Date - 11/08/2014 ”
S—— e  Dummy 22702 PEEE | 3 God Namber 1 ~ | a 1m square”) to allow data
’ C\eoa o D ANBS 7 Do St Fortams ST God 3o | 5 (o e - hich diff iddi
Reference Comer Top-Left = C\Groplotrimper Data\Soirrs Wi Fieader. ThovbedYZ  — " 6 Method o collecton = ZigZag which uses a different gridding
; E,_‘;g'zﬁga?;%'ﬂ}[gg?ﬂ system to Geoscan to be
S - 4 seplea o imported e.g.. Foerster, CMD,
1 Sensor Spacing = 1.0m
2 Ferrex, Sensys.
b ) f a0r
Headerresto e 14| (L Cemrise ] L= Export of data can be made as Z,
gj;:ff;f.dd':eﬁfggihs';mm SEL"JEZ”;';'E"E 400 @ Sampling - Inside Tm Square 1‘5 §‘Ef XYZ (comma, tab or space
) Samping - Edge of 1m Square 21 07
H wing - Edge o Im Sq g | separated), spreadsheet (comma
SRR 7 ; and tab separated), Geosoft,
X e Surfer (ASCIl) .dat files and
Fie Name prefic Fie Name suffix _Import [ Beec J[ ok ][ coned | Grass for GIS.

GraphicsView

Four different graphics views of the data are amd: Clip, Relief, Compress and Trace. You can cyuleugh the views by clicking
on the left and right arrows in the top right hamminer. Each view can have a palette independetiitcobthers. The palettes can be
cycled through or inverted using buttons on thezomtal toolbar. A specific palette can be seleatsihg the Quick Palette Change
button. The palettes provided cater for presematiata analysis and interpretation. You can quic&lert to your default plotting
parameters using the ‘D’ button. A variety of cohtouttons are available for each view - for exaeriRelief plots can be animated if
required and the line colour in trace plots canghékly changed. Survey grid lines, grid numbersl gnid file names can be
superimposed on graphics plots; user grid linesbeadefined and superimposed on graphic plots.
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File DetailsView

The File Details view for grids gives comprehensiviermation about mapping parameters, instrumehisand statistics. The File
Details view for composites likewise shows mappgiagameters, instrumentation, statistics plus M@stdrinformation and enables
notes to be stored as a text file with each contpptsiese can record, for example, unusual aspétie survey or unusual processing.
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Scratchpad

ScratchPad

Area to work on next: 355, 41210 425, 470
Remeber to aplly custome macnos next to file:
Res_KK_HPF110

"

Macros to design:
Momalisation
Cormelation

Malkee all plotting paremeters +/-2.5 5D
KK_HPF10x10 35D = 46743
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The ScratchPad can be used to make notes duriegEl@ session - the form can be resized
and repositioned. Any text is saved when Geopl@xised and is then reloaded when the
program restarts to act as a reminder. Tab and Brag be used. Closing or Cancelling the
form does not lose any information - use the Cledioln to delete all the text. You can use
the 'Add Text to Comp Notes' button to save thewattt composite file notes.

Examples of use include noting block statisticéckcbn Statistics Form value to place in
Clipboard then paste into the Scratchpad) or ndilogk coordinates ready for entering into
Cut and Combine - values can be copied and pastedndine of the current file loaded can
be copied and pasted here from the menu bar. Remifidlepresent or future processing
steps can be recorded. Process History can bedcheie. Any ScratchPad text can be pasted
in to the Composite Notes area if enabled - for etarmecording the logic behind specific
steps taken to correct unusual survey defects.

Interactive Survey Interpretation using Animation and Overlays

Interactive study of multi-method survey data resinl a more complete and reliable archaeologitalpretation. The Animation and
Overlay Tool provides this capability. The Animatiocomponent is primarily in support of GPR timeelitata though it can also be

Animation and Cverlays Editor L&J
Image List C:\Geoplot'\Export_Image'RadarJPG Animation List
%jpg 7 Image Preview gjjpg I [ TR
jPg JPg
37ipg 15jpg
s 6s
38jpa 37ipg
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ﬁ.jpg g‘_r:n_s. J i?_jpg
irg F AR B S irg
4djpg rE _-e-i'-_"'?- ];F 42jog
45!D9 43 ipg
46.!pg ‘M-J_PQ
47jpg 45jpg
43.!pg 4E.J_pg =
45-!PQ ?.J_pg
5551[5-!DQ ﬁ.}pg
ipg B —— g
52ipg Set Animation List 50jog (4
53jpg 51ipg I3 @
ssg.pag [ Add Al (Ascending) > || Add > | gg_jpg ‘ @
JPg ipg
MAG_Grey_Scale_plusminus_10jpg | : 54ipg
MAG_MNegatives_Blus_minus_10nT jf| = [Md li{Descendina) ] [ ety ] 58 jpg : _Start_
MAG_Positives_Red_plus_10nTjpg | T Animation
MAG_Red-Blue_plusminus_10jpg [ Clear Animation List > ] [ Delete > ] 4 b
SEE“EEH%}E‘EEE:::_F el Owveray & Animation Images must be in the same directory
RES HPF1x10 Negatives: I Set Overlay Images
RES_HPF1x10_Postives_Red_plus = 2
RES_HPF10x1 D_Red-EIueJ)Iusminus"_' [ Image 1= ] [ Clear 1 > ] MAG_Posttives_Red_plus_10nT jpg
o i ] b [ Image 2 > ] [ Clear 2 > ] RES_HPF110_Negatives_Blue_minus_150 jpg
l Image 3 = ] [ Clear 3 = ]
Browse... ] [ Clear Image List ] [ Image 4 > ] [ Clear 4 » ]




used to compare different survey methods, sudlesistance, magnetics and EM. The Overlay compaosigntorts static data. The
animation can be paused at any convenient poirdgforunning, and the opacity of any selected ayeimage can be interactively
adjusted to help in understanding data sets, #pgitial relationship, complimentary nature and egedop an interpretation from a
variety of sources - including resistance, magset@PR, LiDAR, topography, EM etc. Images can be, .jpap, .png, .gif, or .tif in
any combination. Up to 10 images can be selected¥erlay on the animation and each image can beeduon or off. All

pre-processing and graphics creation can be dahénv@eoplot using the Processing and Save Graphicdroagability.
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Spanish Mission Settlement

In the first example, above left, the (greyscalPRG
animation has been stopped at 80cm and (blue) low
resistance data (high pass filtered, negatives)only
has been overlaid at 26% opacity to show the
relationship between likely foundation stones and
adobe wall material. In the example to the left the
GPR animation has been discarded and the same
negative resistance data is superimposed over the
magnetic (red) positive data, to show where hearths
and iron artefacts may exist inside and outside the
rooms. By interactively adjusting the opacity of
various layers a deeper understanding of the site a
individual features is possible.

Mass of gravesat High Royds, M enston

A second example shows the data from an
MSP25 resistance survey (alpha, beta, gamma)
over a mass of graves at High Royds, Menston; a
. gradiometer and GPS were also mounted on the
cart giving the magnetic response and
* topography. The grid plan of the graves is shown
on the left. The animation facility was used to
superimpose various combinations of data sets.
The first is gradiometer over topography, then
gradiometer over gamma data, beta data over
grave positions and finally gradiometer, alpha
* and grave position. The graves are marked at one
end with a buried metal stake showing in the
gradiometer responses at grid edges. The beta
resistance data appears to be responding to the
edges of the graves whilst the alpha is responding
to the centre. The isolated responses at the top
and bottom coincide with the grave edges. These
., associations have been made much easier to
understand with the use of the animation facility.
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Process and Tools Functions

Numeric Functions - Add, Multiply, Divide, Absolute, Power, Clip, Compress, Search and Replace, Randomise - general purpose numeric tools.

Cut and Combine - Function that provides Cut and Paste, Add, Subtract and Multiply operations between two data sets (grid and composite). Can be applied between
any block of source data and positioned at any location in the other data set. Applications include merging and splitting data sets, correlation plot generation.

Deslope - Removes a linear trend within a data set. Typically used to correct for drift in gradiometer data where the use of the Zero Mean Traverse is inappropriate.

Despike - Automatically locates and removes random spurious readings present in resistance data and locates and removes random "iron spikes" often present in
gradiometer data.

Destagger - Corrects for displacement of anomalies caused by alternate zig-zag traverses which are sometimes observable in gradiometer data.
Edge Match - Used to remove grid edge discontinuities which may be present in Twin array resistance surveys as a result of improper placement of the remote probes.
High Pass Filter - Used to remove low frequency, large scale spatial detail, typically a slowly changing geological "background" response found in resistance surveys.

Interpolate - Increases or decreases the number of data points in a survey (linear or sinx/x). Increasing the number of data points can be used to create a smoother
appearance to the data. Interpolate can also be used to make the sample and traverse intervals of differently sampled composites match, prior to combining them.

Low Pass Filter - Removes high frequency, small scale spatial detail, useful for smoothing data or for enhancing larger weak features.

Median Filter - Automatically locates and removes spurious readings present in survey data and smoothes the data at the same time. Most useful for high sample
density data and also when used in macros.

Periodic Defect Filter - Used to remove periodic features which may be present in the soil (eg plough marks) or which may be introduced as defects during
gradiometer data collection.

Spectrum - Analyses the frequency spectrum of the data, splitting it into Amplitude, Phase, Real or Imaginary components. The Amplitude spectrum can be used to
identify periodic defects in gradiometer data which can then be removed with the Periodic Defect filter.

Statistics - Statistical analysis of any block of data in a data set : localised mean, standard deviation, minimum, maximum and localised histogram (this is additional to
the floating statistics report for the whole data set). Statistics can help determine appropriate parameters for other process functions. The report form can be positioned
anywhere on screen or minimised and can be retained whilst a new data set is loaded, for statistics comparisons.

Standard Deviation or Variance Map - Replaces the data set by either the local variance or local standard deviation. A graphics plot of this new data set indicates
areas of statistically different activity.

Wallis Filter - Provides histogram equalisation that emphasises low value readings and compresses high value readings.

Zero Mean Grid - Sets the background mean of each grid within a composite to zero. It is useful for removing grid edge discontinuities often found in gradiometer or
similar bipolar data.

Zero Mean Traverse - Sets the background mean of each traverse within a grid to zero. It is useful for removing striping effects in the traverse direction which can
occur in gradiometer data. This also has the effect of removing grid edge discontinuities at the same time.

Rotate Data - Rotate data in 90 degree steps to correctly orientate or allow direction dependant process functions to be applied.

Flip Data Horizontal and Vertical, Invert Traverse Mode and Swop Adjacent Traverses - Tools to correct for different data collection strategies or incorrect
download settings. Flip creates a mirror image of the data. Invert Traverse Mode corrects for improper settings of the zig-zag / parallel download parameter. Swop
Adjacent Traverses corrects for inappropriate resistance survey multiplexer wiring.

Shift Data - Shifts composite data in the X or Y direction, useful for aligning different data sets which were collected with an offset.

Add Alternate Traverses - Used with gradiometer data to add (or subtract) a number from alternate traverses. This acts as an alternative to using Zero Mean
Traverse, altering the data much less, thus reducing the chance of losing features running parallel with the traverse direction.

Run and Edit Macros - Macros are detailed earlier - they allow users to define and save a sequence of data processing and tool steps with specified parameters as a
macro; this macro can then be run with a single mouse click to greatly speed up data analysis.

Merge Composites - Used to combine resistance and gradiometer data sets which have data collected in an interleaving fashion.
Create Blank Composite - Used to create a blank data set or canvas for use with Cut and Combine, useful for combining multiple data sets.

Stripe Defect Removal in Non-Bipolar Data - An example macro that is also embedded in the Tools menu and is commonly used to remove stripe defects in
resistance data, something Zero Mean Traverse is not designed for.

Future Facilities scheduled for release in future versions of Geof@8'S data handling and processing, 2.5D surfaits, girect RM85
interface to include upload / download of Multipdexconfigurations.
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