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Agenda z GEOSOFT.

Q@ Overview of existing toolsets
New developments, and updates

@ QOverview of new underwater tools
@ Summary of advanced classification tools

@ Support to the UXO industry and future directions

M2S2 - Geosoft Update 2



GEOSOFT.
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UX-Process
Standardized QC/QA tools for UXO geophysical surveys
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#2 GEOSOFT.

Locate and analyze UXO targets
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A complete tool suite for geophysical surveys
 Survey Planning

* QA/QC Tests

« Path and Data Correction

» Data Processing and Visualization g

- Target Picking and Analysis

* Mapping and Reporting
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New Developments z GEOSOFT.

Capabilities
* New features to existing tools

* Addressing Customer Issues
Develop
Release Process C
Test

* More frequent releases

 Getting issues fixed and out faster
Release
Business Model

» More flexible licensing options
* Project based (Short-term)
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Navigation Corrections z GEOSOFT.

New Capabilities
- Ability to resume manual aatenCocten o

Database Automatic position correction options

editing sessions @ | Bcomtarmopenion

Lines to correct: [Seleched = .] Correct for positional double hits
. X backup channel:  _X_Orig_NavCorr v Correct for time double hits:
® CO ntro I m a p Sym bo I S IZeS Y backup channel: _Y_Orig_NavCorr - TlmefchanneAI:A ! .[hme ']
Reset current X/Y with backups Correct.orposmon Tl
. . . . Quality flag channel: [qual v]
L IndIVIduaI FIII for automatlc IR S Min. acceptable quality: 3
. OLRETEIEIE v E] Max. acceptable quality: 5
a n d m a n u a I CO rre Ct I O n S Orig/corr line path thickness (mm): 0.1
Fill corrected points: [Dummy out ']
Orig/corr symbol size (mm): 0.2
° I d d = I g f I Current (corrected) line thickness (mm): 0.2 Manual position correction options
m p rove I a O OW Position quality symbol size (mm): 0.2 Correction for jumps: [Straightline ']
Enabled with quality flag channzl selection

Fill corrected points: [Interpolahe = ]

[] Keep individual corrected line map groups
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Statistical Plotting tools &, GEOSOFT.
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New ways to view your data and targets!
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Shortest Path #2 GEOSOFT.

s i~ end
New Capabilities - g5 88P yéQ{
» Select Start and End points ‘ | '

* Areas to avoid (Cultural Mask)

“ Target database: APG_EM6 1mk2-Final_Blind_Targets. v B
“ Lines to process: [Dnspla yed line '] |
Mask channel: [Maskchannel v] |
[

Cultural mask file: Cultural Mask.ply E]

“ Qutput index channel: SPI

# Qutput index file: SPI.csv

Map name: v}
Sort index channel
Pick start and end points

[ ok ][ cancel |

... Keeping the dig team happy




#2 GEOSOFT.

UXO Marine

Locate and analyze UXO, cables, pipelines, other targets
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UXO Marine

Purpose-Built Workflows for:

Marine Magnetic and

Marine Gradient Magnetic Data

M2S2 - Geosoft Update

#2 GEOSOFT.

Data Preparation

Import l

Cormcuo'm & QA/QC |

Dclo*\olyais

Single Magnetometers or Gradient Magnetometers
Arrays
Calculate Horizontal
Calculate Analytic Gradient
Signal I
Calculate Quasi-
Analytic Signal
+
Targets

L Pick Targets l

< UXO Marine-Mag | Window Help
I Add/Delete Targets I Import 4

! Data corrections 4
[odel T 7 Caloulate P ers |

Sensor Offset Correction...
‘ Analytic Signal 4
Results Pick Targets...

I Analyze & PrioritizeTargets l Add/Delete Target Settings...

! Update Target List...
I Create Target Maps l

i Madel Targets...
I Export Targets I Target Maps 4

Export Targets




UXO Marine — Altitude Corrections

The sensor height above the sea floor varies, due to:
* Vessel speed

* (Currents and waves

#2 GEOSOFT.
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UXO Marine — Gradient Workflow z GEOSOFT.

* Unique data format
‘N’ sensors

* Streamlined Processing

Level Mag Sensors

* Conversion to ‘regular’ data format e
Number of additional sensors: |3 B
Output suffix: Lev GPS Antenna

Input Channel Levelled Output Channel  Constant

v |Port_FieldLev
i starboard_FieldLev [
~ Vertcl ey |

Port_Field

Altimeter and Depth Sensor
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#2 GEOSOFT.
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Analyze, Model and Classify UXO targets
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Modelling - Extracting ‘Intrinsic’ Features e GEOSOFT.

Dipole Response
Model
Inverse Operation

1
B+RX ety o . -
3 2 —— T ‘”“
m m tq%)) E \ F"“\1
ST
Transients - —_
from Rx cube g

time (ms)
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Modelling - Polarizabilities — Classification z GEOSOFT.

Intrinsic responses (polarizabilities) along target’s principal axis directions
fully characterize EM signal.

Invariant to orientation and depth of burial (within limits).
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High-level Classification Workflow

Prepare Data

* Import
* QC survey
data

* Fast ‘simple’
Inversion

* Look for
expected and
‘easy’ TOI

M2S2 - Geosoft Update

'- Single and

multi-solver
Inversions
 Look for
unexpected
munitions

#2 GEOSOFT.

Classify and

Rank

* Classify
» Document
* Report




Processing Data - Simplified Workflow e GEOSOFT.

Process Data llll
Multi-faceted GUI that sets up and initiates standard processing flows and/or sequences. The Common Parameters are passedto each individual GX
in the selected processing sequence and are Required Inputs.

Vs Field QC Validate Library Classify and Rank Custom
Used to evaluate and manage the library entries given a list of expected munitions and limited known truth. Performs modeling, library matches, and
self matches. Generates fit results and graphics useful foridentifying the presence orabsence of unexpected munitions.
—Common Parameters —Common Parameters
Sensor name: |MetaIMapper ;] — Signature Library Datab
— Target Datab Name: |MM_Iibrary.gdb ZI _I
Name: |target.gdb =] _I [V Group - TOI Only | |
[V Group -single object solver Ising|e j I™ Group - All UX0 IIVS j
[V Group - multiple object solver I 3 I~ Group - Clutter l LI
[V Group - multiple object solver (2 crit) I Item description channel: ILibrary_id 4|
ID channel: IUXA_TARGH_ID | —Tools
Mask channel: UXA_MASK S
I = | [V Modeltargets Settings
Mask channel - all sources: |UXA_MASK_ALL L] —
I= | Add libraryitems Settings
— Survey Datab [V Perform library match Settings
Name: Idala.gdb LI _I J” | Calculate V5 statistics Settings
Data channel: IUXA_DATA ;I [V Identify clusters Settings
Low High Decay [~ Setthresholds and prioritize Settings
=B |8 EI |49 EI |36 ZI Plot/map prefix: |IVS
Time of gates (ms): 0.078 7.884 1.978
I | Greate plots based on final ranking
¥ More I OK I Cancel
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Working with Data: Interactive Views z GEOSOFT.

Interactive review with multiple linked views
* Scatterplots with overlays

« Database(s)

* Polarizations Plot

* Images
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Documentation: Decision Plot < GEOSOFT.

|¥] Create plots based on final ranking

Chi2 threshold: 50 Create data map . - \
Cluster threshold: 0.95 Create size and decay map (cluster) : - o
Min beta amplitude: 0.001 Create decision plot (cluster) 2

Create decay plot - measured vs modeled reate interactive image view (cluster) Preset .

Create polarization plot with library (single source) Preset reate size and decay map (classify)

Create polarization plot with library (multiple sources) Preset reatedecision plot(classify)

Create polarization plot with library (cluster) Preset reate interactive image view (classify) Preset .

An auditable record — - - e
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Classification - Ranked Anomaly List e GEOSOFT.

Final Ranked

Initial Ranked Anomaly List Anomaly List

Anomaly | Digon

Anomaly Dig
ID First Pass

ID

Type Comment Type

First
. Pass
Unable to classify Threshold Final
Threshold
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Classification - Performance Evaluation z GEOSOFT.

Receiver Operating Characteristic (ROC) Curve

CIaSSified Number of Clutter Items
“ldeal” Curve

Unclassified
“Random” Curve
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Performance Evaluation - Examples &, GEOSOFT.

from USACE and Production Geophysicists

100
80 B
® demonstrator
50 hold |
® 100% of munitions
correctly identified
40 B
100 B e
20 B
80 B
"o L L ® demonstrator
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Number of Clutter ltems
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40 1
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o . . . . sl 1
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#2 GEOSOFT.

'R
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Simple, powerful tools for your earth science & engineering data
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What's driving Geosoft directions? z GEOSOFT.

Customer Value Themes

View Tools Internet

= [T

Workflows

It’s a 3D World!

Digital Relationships
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Typical Near Surface Site Investigation Workflow

Project-based workflow to acquire and analyze data to find and assess objects or quantities / intensities (e.g. groundwater, contamination, salinity)

Data Data Data Present

< el . ; Actions
Acquisition  Processing Analysis Interpretation Results
Decide
Geophysics QA/QC Filter Decide Maps .
i
Borehole Clean Model Classify Reports Y .
. . L Remediate
Sampling Correct Enhance Integrate Visualization .
Fertilize...

Customers V an/ac V V V
Government \ QA/QC QA/QC QA/QC \
Consultants N N N N
Contractors N N N N N, N
Researchers \ N N \ v N



Future Data Experience z GEOSOFT.

Future geoscientists and technicians will use their internet-connected
devices:

v’ anywhere in the Internet connected world

v’ view and access data and reports about a project

v use the right scientific tools to add value to the project
v’ collaborate with team members around project data
v' have confidence that project data meets standards

v' know that data and information is secure

lan MacLeod, Chief Technologist a
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#2 GEOSOFT.

Questions?

We would love to hear from you, e-mail or visit www.Geosoft.com
Nick.Valleau@Geosoft.com
Darren.Mortimer@Geosoft.com
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