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Statistical & Spectral Analysis Print out at any scale Generate stacked Pseudo-sections
Numeric Operations Save graphic as bitmap for export Extensive user defined options

G EO SC A N Powerful Cut & Combine Publishing mode Extensive default operation offered

Non-linear process functions for Animation
improved data quality

- GHOSCAY ZEAYAl




GEOPLOT

Version 3.0

I ntroduction

Geoplot 3.0 is a Windows program for the processind presentation of geophysical data collectech fa variety of
instruments including : resistance meters, gradierse magnetometers, EM instruments, magnetic ptibd#y instruments.
Processing facilities include : high pass, low passdian & periodic filters, spectrum and variaaoalysis, despiking, interpolation,
edge matching, zero mean traverse correction, gigstacorrection, several numeric functions and aguful cut and combine
function for combing data sets mathematically. éore of every edit and process is maintained waithedata file. Graphics may be
produced as shade plots (grey scale or colouck fpbots (stacked profiles or 3D), dot-density attgrn plots and may be printed out
at any scale or saved as bitmaps for use in otfevare packages. A publishing mode is includedcivizllows you to combine many
graphics images, text, drawn objects etc. Datebesimported and exported, allowing data exchange ether software packages.
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Environment

Geoplot 3.0 retains all the functionality of theeyious DOS version but adds the flexibility and
convenience of a Windows environment. For example gan still navigate using the keyboard, menus ar
shortcut keys alone, essential for field use wheroase or other pointing device is hard to use. éiex, the
new Windows version brings the extra versatilityaghouse pointer and fast access to commonly es¢drés
using the new toolbars for process functions, geapaind drawing. You can identify data values lnsing th
mouse over a graphics plot or select new graphigsaress areas using the mouse. A typical opestiregn
consists of : a standard menu at the top, a haaktwolbar just underneath which gives fast acces®mmon




menu items, a process toolbar to the left, a drawoolbar to the right,
status bar at the bottom, and floating full statssaind latest history forms
which can be invaluable aids for processing dat&. fiew menu lets you
turn toolbars etc on and off, though some consrall$o replicated on the
horizontal toolbar.

There are four views you can have of opened dgtaphics
view, data view, history view and file details vieMou can easily swop
between views using the View menu or function keydifth view,
publish, is available for creating a published preation of your graphics
plots. A hard-copy can be made of all the viewsgishe File menu.
There is extensive control in the Options menu &wev Geoplot operates
and your preferred defaults for different views &mains. For example
default plotting parameters, and default numersoigtion in the data
view can be set. You can define what your prefewvied is when you
load new data and also if previous plotting part@nseor default ones are
to be used. Many other options can be defined.

Data is handled in grid, master grid or compofaitenat. A
master grid defines how the individual grids lier@lationship to one
another and can be used to combine individual dgid files into one file
called a composite. Grids and composite files leaociated with them
an edit and process history respectively, as veaflimensional and other
file information details. Input templates, whichcdnent data collection
details and user comments, make data input rapiceasy to accomplish,
and can avoid errors in the field. Files can ogtllynbe date stamped
when input, in either European or USA format.

Data may be downloaded from Geoscan instrumeatshei
RS232 port, manually input via the keyboard or inpebvia batch file
transfer. Raw grid data downloaded from instrumenterite-protected,
preventing loss of data whilst in Geoplot. Importida can be stored in
grid or composite data format and a variety of infarmats are
recognised, including ASCII, XYZ and spreadsheetthsd data from
instruments other than those made by Geoscan Rhessarde handled.
Data can also be batch exported in a variety oh&ts including plain
ASCII, XYZ (comma, space or tab separated), sprezdsiGeosoft,
Surfer grid files (ASCII and binary) and Grass fd6GGenerating direct
Surfer grid files within Geoplot can save consitiégaime when using
Surfer's facilities. Pseudosection data can bentagdn Res2dinv format
which provides inversion facilities using the leamstans squares method.

Usually you will use SVGA screen resolution or lieg for
desktop work but the forms have been designed @A \dse too, which
can be extremely useful for data download in parting conditions or
where older laptop computers with VGA LCD's are ¢auised.

The file menu also has facilities for : combiniegveral
composites into one large composite, creating bleatkposites for
complex data manipulation, merging FM256 dual graditer data,
merging multiplexed parallel 0.5m/single 1.0m Twlgta and generation
of stacked pseudo-sections from expanding Twiryadeda sets.

Whenever an edit or process function is appliedata the
default is to immediately update the current view,it graphics, data,
history or file details. The floating history an@tsstics forms are updated
too. You can, if you wish, turn off automatic ghigs update. The Edit
menu allows you to Flip Horizontal, Invert Travers®de, Swop
traverses, Shift data and directly change grid.deta Edit menu also
allows you to change the North direction, changelihits and rotate both
grids and composites. You can additionally docuntieatrecorded edits
and processes by adding, inserting or deleting cemtenin the file
history.
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Graphics

Four graphics presentation types are provideddehtrace, dot-density and
pattern. Shade plots can have between 2 and 2f&etif shades of grey or colour. Trace
plots represent data by a series of line graplestsicside. The data may be viewed from al {
four sides, and the trace angles adjusted to gB@ style view. Dot-density and pattern .
plots represent data values by the number of dibbénaa cell plotted either randomly or in
a systematic way. Plotting parameters can be ehtergtandard, clip, compress or relief
mode, with default settings being defined in Grapl®ptions. Relief plots (artificial sun)
are particularly effective at removing backgrouedistance variations and present an
almost photographic style quality (see adjacentréig). You can select a smaller portion of]
a graphics plot for display either by entering cdioates in the graphics parameter form o
by selecting an area with the mouse. Plotting sirees between x 5 and x 1/32, providing
a large dynamic range. You can magnify, reducenemoor out at a point and pan in a
graphics plot using either buttons on the toolbiastmrtcut keys. A special toolbar button
allows you to magnify x2 a small localised area @lot (see figure).

A range of shade palettes are supplied and yoereste and edit your own (see
page opposite). Each palette comprises one or fiom@ed regions and individual colour |
bands can also be superimposed anywhere on thitep&léhen in graphics view you can s
change the palette either by using the palettes towxt palette, previous palette, invert : a4 S .r"
palette) or by bringing up the graphics parameaienf You can quickly display the Shade ; 1 I FI
and Trace parameters forms by clicking on two spéodns on the horizontal toolbar, or & 5 L% pjﬁrﬂ;f o P
by choosing from the Graphics menu as normal. | ‘p'.&,g,r.fr,,f;g ?3‘;;{5:?
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Grid lines and numbers can optionally be supersegoon
graphics plots, as well as your own user defined. gks you move the
mouse over a graphics plot its X, y co-ordinatesreported on the status bar
(in both metres and reading units), along withdbta value at that point.
You can set any colour you like for the graphiagen background, dummy
values etc. using the Graphics Options. Plot detedin optionally be
displayed on the right-hand side of the screen fwiricludes palette or trace
scale-bar, distance scale-bar, plotting paramed@estion of first traverse
and histogram. The resolution of the numbers orp#iette scale-bar can be
controlled using the Graphics Options form. If yapply the Spectrum
process to the data the plot details on the rigimgtside will change to show
spectrum units and the co-ordinates reported ostttas bar, as the mouse
moves, will show x position and frequency, insteéd and y co-ordinates.

A default style printout of a graphics plot canrbade to any scale
or print size using the File menu. You can chooketiver you want to : (a)
plot the whole data set, (b) a specific block, @rjgst what you see on
screen. Graphics plots, palette scale-bars, ngrttbsls histograms and
distance scale-bars can also be saved to fileseTtan subsequently be
imported into the publish view, at a specific s¢dle publishing.
Alternatively, you can use the saved bit-map fopanting into other
Windows packages. An animation facility on the Giiap menu allows
different views of one data set, or data sets fdifferent instruments over
the same area, to be visually compared.
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Murmber of Colours

a5

" Colour
0 255
Red 4 | 2]
E_] Green ‘I I )J El
Bl 4 3
. rr T o
™ N
Flood I Clear Palette | Clear Node
Mode: 20
Dpen I Save bz | LCancel

m. Palette Control B

Form for defining shade palettes

Once you have processed your data and set thhigsagotting parameters you can save this imagagawith scale bars,
north direction and histogram for use in the putitig mode. This mode allows you to tailor the uttto your own requirements,
rather than using the default presentation of taedard graphics view, allowing you, for examptechoose a border and add text in
various fonts and sizes, select a north directyontml. Images may be positioned, rotated and sdalgdur liking. More than one
image can be incorporated in the document, for @kaimages from different sites, different graphigses (eg shade and trace plots)
and even your own logo. The published graphics enagot just a screen grab with limited resolutiout a properly regenerated plot

showing full detail on large size printers.
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Processing

Processing includes a comprehensive range ofiturscfor manipulation of :
all data types, together with specific routinesaearect for data collection artefacts such
as edge matching and drift correction. Some funstiare designed specifically for
Geoscan Research instrumentation but all may bellgaa@aplied to other
instrumentation data sets. Mathematically, any t@pblar or monopolar two
dimensional data array may be processed.

A processing tutorial is included in the instroctimanual, together with
"QuickStart" cards which guide you through the ps®ing sequence appropriate for
each data type. Both assist new users in becomiaglept and competent processor
with a minimum of effort, and help to prevent inappriate processing of the data.
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Processing functions can be applied to the complata set or any specific
rectangular area, known as a block. You can specifjock either by entering co-
ordinates in a form or, by selecting the area usirggmouse. This block remains
operational until turned off. You can select pracksctions and process area from the
menu, or more conveniently from the process toolbar

Processing history is stored with each data Tites records function applied,
the chosen parameters and co-ordinates of anytaselbiock, giving full traceability. A
floating form, "Latest History" shows the last foprocesses applied and you can
instantly switch to the history view to see a fidting of all processes. The process
history shows a dotted dividing line between thpseesses that have been saved and
any new functions that have been applied but neédsaHistory comments can be
added, inserted or deleted when the history viesh@wvn. Functions include :

Numeric Functions

Add, Multiply, Absolute, Power, Clip, Compress, S#miand Replace,
Randomise are general purpose numeric tools withriety of applications. Some
examples follow though they are by no means limitethese. The Add function can be
used to edit a single data point or bias a bloattavé. Multiply can be used to normalise]
data or convert resistance to resistivity. Absokaa be useful in the generation of
magnetic-resistance correlation plots. Power carude to convert resistivity to
conductivity. Clip can be used to limit data to sfied maximum and minimum values

#
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for improving graphical presentation and also foemsseful pre-process procedure for
many other functions. Compress can be used totétwahin the dynamic range of a
display device or printer, allowing both large @mdall magnitude features to be visible
at the same time. Search and Replace can be usmhjimction with Clip, to convert
regions strongly perturbed by nearby iron fencgslmes etc. into dummy regions,
allowing other statistical functions to perform i@atly. Randomise may be used for
introducing a controlled amount of noise so thaveys performed at different times or
with different instruments visually match.

Cut and Combine

This function provides Cut and Paste, Add, Subtadt Multiply operations
between two data sets (grid and composite). Thidbesapplied between any block of
source data and positioned at any location in theralata set. Applications include
merging data sets, splitting data sets, generafigorrelation plots between data sets
etc. Another powerful application is to examine #ifect of a process function (by

Cut and Combine form

m. Latest History

Fero Mean Traverse, LMS On
Dezpike #=1v=1Thr=3 Repl=Mean

Add 10

subtracting the original data set), thereby engutfiat the process function has been
applied with the correct parameters (see figurespposite page).

Floating “Latest History” form




Deslope
Removes a linear trend within a data set. It [@csily used to correct for drift in
gradiometer data where the use of the Zero MeaveFsa function is inappropriate.

Despike

Automatically locates and removes random spurieadings present in resistance data and | .=

locates and removes random "iron spikes" oftengoiteis gradiometer data.

Destagger
Corrects for displacement of anomalies causedteynate zig-zag traverses which are
sometimes observable in gradiometer data.

Edge Match
Used to remove grid edge discontinuities which tayresent in Twin electrode resistance
surveys as a result of improper placement of thete probes.

High PassFilter
Used to remove low frequency, large scale spegédil, typically a slowly changing
geological "background" response commonly foungkgistance surveys.

Interpolate

Increases or decreases the number of data poiatsurvey (linear or sinx/x method).
Increasing the number of data points can be usetteate a smoother appearance to the data.
Interpolate can also be used to make the sampletramdrse intervals of differently sampled
composites match, prior to combining them.

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

Median Filter
Automatically locates and removes spurious readimgsent in survey data and smoothes
the data at the same time. Most useful for highpdamensity data.

Periodic Defect Filter
Used to remove periodic features which may begmteis the soil (eg plough marks) or
which may be introduced as defects during gradiensta collection.

Spectrum

Analyses the frequency spectrum of the data,tisjitt into Amplitude, Phase, Real or
Imaginary components. The Amplitude spectrum caruded to identify periodic defects in
gradiometer data which can then be removed witliPtreodic Defect filter.

Statistics

Statistical analysis of any block of data in aadsgt : localised mean, standard deviation,
minimum, maximum and localised histogram (thisdditional to the floating statistics report for the
whole data set). Statistics can help determinecgpjate parameters for other process functions. The
report form can be positioned anywhere on screenimimised 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 variantecal standard deviation. A graphics
plot of this new data set indicates areas of sizdity different activity.

Wallis Filter
Provides histogram equalisation that emphasisev#iue readings and compresses high
value readings.

Zero Mean Grid
Sets the background mean of each grid within apowite to zero. It is useful for removing
grid edge discontinuities often found in gradiometesimilar bipolar data.

ZeroMean Traverse
Sets the background mean of each traverse witiidao zero. It is useful for removing
striping effects in the traverse direction whiclm cecur in gradiometer data. This
also has the effect of removing grid edge discaiitigs at the same time (see adjacent
figures).
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Hardwar e Requirements

Operating system should be: Win 3.1, 3.11, 95MB, NT4, 2000, XP,
Vista (32 bit), Win 7(32 bit). Geoplot will not rutirectly on 64 bit systems. If you
have a 64 bit operating system then you can etteate a dual boot system with a 32
bit version of Windows such as XP or Win 7(32 bit)create a virtual PC using, for
example, VMWare Player 5, VMWare Workstation ort\a Box. Virtual PC2007
and XP Mode supplied as part of Win 7(64 bit) doessallow Geoplot to run due to
problems with it's handling of USB devices.
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Minimum hardware is 266 MHz Pentium |l procesSWGA display. An
RS232 communication port is required if data iseéalbwnloaded from instruments
into Geoplot 3.0 - if there is only a USB port agble then a USB to serial port

|
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adapter may be used. A 3.5 inch floppy disk drivy/oe required (below). T —
i = =
Geoplot 3.0 consists of three items: (a) CD witstallation code, (b) e e e e
comprehensive instruction manual with tutorial §odsoftare protection - this is L SR
provided as either a USB or LPT hardware dongle software authorisation on g ———— =
floppy disk. USB dongles will be supplied unlessadternative is requested. The T T T I
software authorisation is transferred to your haiskk from a floppy disk (internal - — e m__" =
i i i o T
drive recommended) or can be transferred to an@&@evia the floppy disk. e
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Single, Network or Educational Versions P —
-

network. Multiple user versions (5 and 10) are kade for use on client-server

network systems. A multiple user (25) educationalsion, with restricted

functionality, is available for use on client-sermetworks. Functions that are disabled

are : New Input Template, Open Input Template, Doaeh Data, Keyboard Input,

Import Data, Export Data and Create Pseudo-secfidrese are no other restrictions. Stacked Pseudo-sections

Geoplot is normally supplied for one user operatin a stand-alone PC or a ——
el

Upgrades and Support warranty

This program and accompanying instruction manual

Geoplot is undergoing constant improvement andheafent - the latest afefsupplied ‘as iS”ﬁ Witthg}l{: Warre;f:ty as fto their
H H ST B periormance, merchantabllity, or fitness tor any
version may be downloaded frqm our website. _Fumpl@ades WI|| |nc_Il_J(_je interfaces particular purpose. The entire risk as to the tesul
to new instruments, together with new processirymesentation facilities. If there and performance is assumed by the user. All
are specific facilities not mentioned above tharasvould like to be included in specifications subject to change without notice.
future versions then we woul_d be happy tg consu_dlggestlons. A charge will be Acknowledgements for use of data
made for upgrade&.ull technical support isprovided free of charge. Northants Archaeology Unit
Dr. Brian Moffat
BUFAU

Kerkenes Project
Dr. G. Summers
Dr. L. Somers

Geoscan Research

Heather Brae, Chrisharben Park, Clayton, Bradford,

West Yorkshire BD14 6AE. UK

Telephone : (+44) (0)1274 880568 Fax : (+44) (01818253
Website : www.geoscan-research.co.uk
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