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IMPAC Integrated Multi-Parameter Airborne Console

IMPACis a NEW real-time data acquisition and navigation system
designed for airborne geophysical exploration and environmental
science applications. IMPACcombines the field proven technol-
ogy found in Pico Envirotec's AGIS-XP and MMS-4 instruments
into a single rack-mountable enclosure. IMPACfollows Pico Envi-
rotec's modular design structure resulting in a highly flexible and
easily reconfigurable system. The modular design allows a wide
variety of PEI “intelligent
and instruments to be quickly interfaced. The IMPAC system
eliminates the need for interconnect wires creating a much more
user friendly and robust product.
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Key Features:

Rack-mountable Console - a 1 9 "-mountabte kconsole,
19w x 14"d x 5.5"h (3 u)
Windows-XP operating system

Screen/Keyboard - a FlatRack TFT colour LCD touch screen
display / keyboard assembly

MMS-4 magnetometer processor module - processing for up
to four (4) cesium vapour magnetometer sensors; 0.2 pT reso-
lution; user-selectable sampling rates of 5, 10, 20, 25, 50 or
100 Hz, with bandwidths of 0.7, 1.4, 2.8, 3.5, 7.0 or 14 Hz
PEIMAGComp magnetic compensation system - for real-time
and/or post-survey magnetic compensation of pitch, roll, yaw
and heading effects - total field and gradients

GPS navigation module - embedded GPS navigation module
providing steering data to the flight crew for both 2-
dimensional and 3-dimensional navigation through a colour
PGU display

Geo-iMAGe-Lite digital imaging module - real-time flight-path
imaging via an integrated USB colour digital camera

Multiple interfaces - interfaces a wide variety of PEl
“intelligent i nst r tdoreevanced dir;
borne gammaray spectrometer, the P-THEM digital time do-
main EM system, and third party sensors and instruments,
such as the GT-1A airborne gravimeter

GPS synchronisation, 1 pulse-per-second (PPS)

Ethernet & RS-232 communication - connects additional sen-
sors/units via multiple standard RS-232 serial ports or high
speed LAN (Ethernet)

Windows-XP operating system

Data recording - acquired data is recorded directly to a solid-
state hard disk drive

« Multiple USB ports - for interfacing instrumentation, system
updates, data transfer and backups
« Analog inputs - eight (8) 16-bit differential analog input chan-
nels
Standard Software:
e IRIS Survey Program - navigation, pilot guidance and data
i RQuisitiop fRralhsupported SeAseS + hi rd  party s
e PEIConvert - survey preparation software permitting geo-
graphical map calibration and survey area definition. Post
survey navigation data can be displayed for flight path veri-
fication
e PEIView - data quality control and integrity verification pro-
gram, also used to export data in ASCIl and / or Geosoft
GBN formats
e Support Software - for intelligent sensors, for calibration,
testing and firmware upgrades

Other Software:

e PEIComp - software for creating magnetic coefficient files
and for post survey magnetic compensation

e PEIFOM -software for calcul ati ng
Figure-of-Merit

e PEICalib - software forcal i brating PEI ' s
trometers, adjusting individual detector parameters and
testing and evaluating individual gammaray detectors

e PEINatVerif - software for verifying gammaray spectrome-
ter calibrations without the use of radioactive sources
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IMPAC Integrated Multi-Parameter Airborne Console
System Configuration Pages
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MMS-4 - High-Sensitivity Magnetometer / Gradiometer Processor Module

The MMS-4 is an intelligent high sensitivity and high resolu-
tion magnetometer processor able to process signals from as
many as 4 cesium vapour magnetometers simultaneously.
Signal decoupling, power control, and anti-aliasing filtering is

supported. 6
The MMS-4 module features automatic gain control, and has
aresolution of 0.0002nT (0.2picoTesla), with selectable sam- 4

pling rates of 10 Hz, 20 Hz, 50 Hz and 100 Hz. Corresponding
bandwidths are 1.4 Hz, 2.8 Hz, 7 Hz and 14 Hz. Dynamic
range is 15,000 nT to 100,000 nT.

The MMS-4 module contains a continuous frequency process-
ing input module with a signal decoupler and power control
circuitry. It receives synchronization input from GPS 1PPS
(one pulse per second), to assure precise signal sampling
without quantizing errors.

pT

When used with the PEIMAGComp system, the coefficients
calculate by the PEIComp program are entered into firmware
in the MMS-4, which thereafter will deliver both compen-
sated and uncompensated magnetic data for recording by
IMPAC.
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PEIMAGComp - Magnetic Compensation System

Pi c o EnREIMAGCam® cy5tesn may be used to undertake
compensation of both fixed-wing and/or helicopter-borne magnetic

data, in real-time and/or
by post mission processing.

A Tri-Axial Fluxgate Magne-
tometer measures the
aircraft’'s

flight, and provides X, Y

and Z data for recording by

IMPAC.

A series of pitch, roll and
yaw motion measurements are carried out on each survey direction
(the effects of aircraft roll, pitch and yaw, (maneuver noise) are deter-
mined by flying at high altitude over an area of low magnetic gradi-
ent, carrying out +/-10° rolls, +/-5° pitches and +/-5° yaws, each ma-
neuver over periods of 4-5 seconds, usually in the same direction as
the flight lines and tie lines of the survey) to vary this coupling and to
gather triaxial fluxgate, barometric and measured magnetic field data.
These data are processed using a ridge regression technique to find a
stable set of coefficients for the model. When the compensation algo-
rithm is run using the model and coefficients, either in real-time or post
-processing, a magnetically compensated data set is generated.

A Tri-axial Fluxgate Magnetometer
measures aircraft attitude during flight

PEIComp Software

PEIComp software quickly creates a magnetic coefficient file to be
used in the compensation of the magnetic data. The source data is
the PEI binary data file recorded during a compensation test flight. If
the source data is not a PEI binary data file, there is a provision to
import data from a text file. The input file must contain at least X, Y, Z
data from a triaxial fluxgate magnetometer, raw total field magne-
tometer data, and X & Y position coordinates for heading calcula-
tions. Usually four sets of coefficients are created — one for each of
the four cardinal headings.

For real-time compensation, the imbedded MMS-4 processor is used
with the PEIMAGComp system. The coefficients calculated by the
PEIComp software are entered into firmware in the MMS-4, which
then delivers both compensated and uncompensated magnetic data
to IMPAC for recording. The magnetic compensation coefficients
may then be used in IMPAC to compensate magnetic data in real
time. The compensation coefficients can also be used to compensate
magnetic data during post- processing using PEIView software in-
stalled either on IMPAC or on a Field Workstation.
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PEIFOM Software

To determine the efficiency (or quality) of the magnetic compensa-
tion undertaken on the magnetometer(s) installed on the aircraft, a
Figure-of-Merit is calculated. The PEIFOM software has been de-
signed to do undertake this function as a final task of the compensa-
tion process.

PEIFOM allows the user to calculate the FOM using either the Ampli-
tude method (default) or the Standard Deviation method. If the
Amplitude method is used, the maximum peak-to-peak value of
each maneuver determines the FOM. If the Standard Deviation

met hod is used, the FOM is d
range.

As a rule the FOM value calculated for the aircraft and magnetome-
ters after compensation should provide a result of
better than “27".
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GPS Navigation Module

The GPS Navigation Module is an integral part of IMPAC, and
is designed to utilize the outputs of a GPS navigation system
for special navigation tasks, such as waypoint navigation and 3
-dimensional survey grid navigation. Software imbedded in
IMPAC permits the processing of signals received from a differ-
ential GPS navigation receiver, a radar altimeter and a pre-
planned flight survey design, providing the navigator/-pilot
with all the information needed to fly the survey very accu-
rately in 2- or 3-dimensions.

The PGU is a colour graphic display that provides information
to the flight crew, including:

1) Map, survey polygon and flight lines

2) Current Location

3) Ground Speed

4) Altitude,

5) Line number

6) Crosstrack,

7) Distance to Go to the Survey Boundary
8) Line Heading.

The PGU is provided as a standard item with IMPAC, and is
usually installed in the aircraft's cockpit, within easy view and
reach of the pilot, displaying steering instructions, track guid-
ance and other essential information.

PGUTt Af 23 Q&

Features :
¢ Drape flight uploading via USB memory stick
e System recovery via USB bootable memory stick

o Software for real Time GPS Navigation
o Software for generating survey area parameters, flight path
planning, GPS survey maps and Flight directions Software
UTM and Lambert support with geographical entry
e Navigation guidance software
e Way-point software support
e Omni-directional Drape Flight Control
o Allows input of terrain elevation grid to assist pilot in pre-
defined canopy flight, allowing for better crossing of tie
line with traverse with closely similar elevation.
o Allows for information projection on elevation even for
heading of line, while also providing adjacent elevation
information on each side of the flight.

Waypoints
Up to 16 waypoints can be entered either manually or in real
time while flying or by means of the AREA.XYZ file.

Waypoints provide the means to navigate directly from the
aircrafts’ current
home airport or other important locations. These points may
be entered with an abbreviated name instead of a number.

Special Lines

During the course of a geophysical survey it is often necessary
to re-fly specific lines at regular intervals for instrument calibra-
tion purposes. Such lines would include daily radar altimeter
checks, spectrometer calibration test lines, lag tests, heading
effect tests, crosstalk and nulling tests for electro-magnetic
systems etc.

As a general rule these lines must be flown in  precisely the
same manner and position each time. In order to provide for
these requirements GeoNAV allows the user to pre-define up to
sixteen (16) such lines. These lines can be defined during the
creation of the AREA.XYZ file using the PEIConvert program or
may be entered manually during the project setup routine in
the IMPAC software.

Main Navigation Pages
The Main Navigation Display pages include: menu, tool bar,

DdzA Ry OS | ¥y A linstrument status bar, left and right navigation panels, graphical

navigation display, recording information and computer clock.

Navigation, Charts, and Spectra views are displayed in the
middle part of the Main Window (graphic display).

Main Navigation Display Pages

Toolbar | | Recording info |

| Instrument =
| Status Bar ‘

— &
Graphic |
| Display =

Left

Crosstrack
Altitude
Ground Speed
Distancetogo
Line Heading

: Locked line

\_ selection

Navigation
Panel

I A s

Right Navigation Panel

Map, polygoﬁand Iine's

1 ’ Currentlocation
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Geo-IMAGE-Lite -

Geo-IMAGE-Lite comprises video capture
software integrated with the IMPAC data
acquisition system, using a USB digital
colour camera with a 6mm wide angle
lens allowing frame capture at up to 640
x 480 pixel resolution.

JPG images may be captured at user se-
lectable frame rates from 1.0 frame-per-
second to 99 seconds-per-frame.

The video frames are overlaid with lati-
tude, longitude, line number and fiducial
number.

The image below is of a free-hand mosaic from 28 seconds (7 frames) of 640 x 480 pixel images acquired
during an aeromagnetic survey in North Africa. Approximate area covered is 2,600 x 1,300 meters. Each
frame covers approximately 1,280 x 964 meters.

FlatRack TFT Colour LCD Touch Screen Display / Keyboard Assembly

Main features of the FlatRack are:

e 17 inch rackmount touch-screen TFT Active
Matrix LCD monitor

Folds down to 2U, 3.5 inches high

Built-in keyboard and mouse

Resolution 1280 x 1024

104 key keyboard

3-button mouse touch pad

Bilt-in controls for brightness, size, contrast,
H-V position, frequency, etc.

The FlatRack screen/keyboard assem-
bly is a TFT LCD colour touch-screen
monitor with a built-in keyboard and
track-pad mouse. When in its resting
position the FlatRack assembly meas-
ures 3.5 inches or 2U in height. Con-
structed of heavy duty steel with ball-
bearing side rails, the Flat Rack has a
built-in DC power supply.

Front view of the FlatRack screen/keyboard
assembly

AGRS Advanced Gammaray Spectrometer

AGRS is a highly advanced system, featuring
high speed LAN (Ethernet) communications
and proprietary technology. AGRS is well-
suited for airborne geophysical exploration and
mapping as well as for high contamination
environmental surveys where the maximum
throughput may be as high as 250,000 counts
per second (cps) per detector

AGRS features:

e Automatic HV calibration and linearization
based on natural radioactive elements
(radioactive sources are NOT required).
This permits field replacement of Nal(Tl)
detectors and/or photomultiplier tubes.
Multiple analog inputs

GPS connectivity & synchronization .
input power: 10 to 35 VDC

HV and analog gain digitally controlled by

Software

The AGRS gammaray spectrometer is
provided free-of-charge with the following
software programs:

PEICalib Calibration Software

Powerful and versatile application tool for
testing and calibrati:
spectrometers

e Energy detection range 20 KeV to 3 MeV.

256 /512 / 1024 channels

Output is fully linearized and the Poisson
Distribution is not affected

Individual detector processing

Real-time stabilization on natural radioactive
elements.

Extremely wide dynamic
250,000 cps per detector.
Insignificant Dead Time
Individual detector Acquisition and Live time
is provided.

Stabilization time of less than 40 seconds on
the ground

All data acquisition is accomplished via
Ethernet, which eliminates bandwidth
problems and permits remote monitoring
and trouble shooting.

Selectable sampling rates from 10 Hz to 0.1
Hz

High level of self-diagnostics

range: up to

16-bit D/A converter ®

14-bit A/D converter - 80 MHz FPGA master
clock

The NEW AGRS spectrometer is installed in the new

GSX1024/256 sensowith its two arrays of

f221Ay3é FyRi2@qAyA

Permits user to adjust individual detector
parameters

Recognizes the connected spectrometer
automatically and retrieves all preset
parameters

Allows user to change threshold limits,
individual crystal
down” orientation

Automated calibration process permits
complete tuning of individual detectors as
well as entire detector array - achieving
best metrological results of spectra from
each detector

PEINatVerif Software

Provides the means to verify daily the
performance of the gammaray spectrometer,
retaining the history of individual detector

performance.

Again, this verification

operation doges no ired Irz’;a\d'oﬂ;;\ tive.
ao%ec%y £ WY % FYFT R
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Standard Software

PEIConvert - Survey Planning Software
e PEIConvert allows the user to examine an

¢ Import, calibrate and convert UTM and ADRGS maps for use with AGIS-XP X .
acquired flight path:

e Tie the coordinates of a map with real-time coordinates from GPS and/or | Combine a PEI binary data file and a GPS &

GLONASS navigation systems o _ geophysical data file to view flight path
* Runs on any PC compatible computer with Windows XP or VISTA operating  « The flight path file can be loaded into PEI-

systems Convert with or without a map base

o Permits user to create and define survey area files (AREA.XYZ) required for = View the flight path superimposed over a
determining the co-ordinates of flight lines and control lines survey area polygon preplot

e User may view the survey area with the traverse and control flight lines over-  * View the flight path superimposed on a map
laid on the defined area base or digital image underlay

« User may also display the survey area superimposed on a geographical map ~ * £90M maps in and out for more convenient

viewing

(if available)
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PEIView - Data Viewer and Quality Control Tool
o Provides fast data verification for PEI binary data format files Tie Owolopiot Tope Cormcios S |k
e Converts PEI binary data into ASCII format for use with standard data base programs =~ e s = = EdmView
e Converts PEI binary data into Geosoft GBN format for use with OASIS-MONTA] data A 5k
processing software LS :
e Simple data correction / editing by et e
e Magnetic compensation (compensation co-efficient files must already be created) - C:‘:"_'A -
e Data import from ASCII format into PEI binary data format <y i
i~ “ae -~
Any binary data channel can be presented as an _ s —
analog type trace. Various functions can be applied | Pt Momd
to each channel of data for quality control: R Zsd S : = —
* sum | T
* average | sy T e e
* minimum and maximum for a second:; first and | osiinie  Me 0mmce . Ve cwion SR il solR
fourth digital derivative | e
* gradient o= s : Opening a binary data file in PEIView - the
* vector for three fluxgate magnetometer channels. | user can select any channel to view
Es recorded data. Spectrum channels can be
S ... - shown in either trace or colour coded
o e Nomel NS . ” presentation. There is provision to gener-
- : <l Sealo e — ate a new graph (spectrum segment) that
; : \ X\ = shows the sum for the spectral window by
Fw e 'MJ \J SN ‘ setting an upper and/or lower limit for the
i i e W L | T segment
= : \
'_. - PEIView has a post-mission magnetic compensation option, utilizing a coefficient file
e e g previously created with PEIComp. After compensation of the magnetometer data a
compensated file is created containing all channels from the source file and the newly
- — created compensated data channels. Viewed with PEIView the raw and compensated
=N magnetometer data traces may be compared.
e gt ‘.!3.'_ et 4 > »
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Other Software
PEICalib - Gammaray Spectrometer Calibration Software

PEICalib is a powerful and versatile applica-  EESSETTs
tion tool for test i fFe cer ven Zouce Cpticns  Heb
maray spectrometers: Specta | | Staks | Pace |
e Permits user to adjust individual detector ,._m“ "'1"""“"0"“’ — - - | STOP
parameters e | I 2 [ o @
e Recognizes the connected spectrometer Ful B |57 :
automatically and retrieves all preset pa- Eis ~ Std. Clbr
rameters | 413 , | I~ Small Clbr
o Allows the user to change threshold limits, f - 'l | | Spectrs
individual crystal ” ~ Single
down” orientation f | .
o Automated calibration process permits J !' s o 0 sec
complete tuning of individual detectors as - i : Time{sec)
well as entire detector array - achieving f ) | 22 1
best metrological results of spectra from \ ;\ ¥ "7‘:"' , )
each detector ' \ ’ Ac22 Resoluton
I \l t‘rl \ W8 = ‘ ‘ % PoakiD
I v Iﬁ { . "‘:': . Cursor [chan)]
e Verification of proper crystal orientation ‘ M '-\ i 12,_3___:1
® Spectrometer calibration and adjustment ‘ \.-..’ 1 me!cmﬂ'm
e Testing of individual detectors ] A4 { “%‘ "’ Biont oo T __}"'_ I\ o ‘,'230” Al A
e Determination of crystal resolution Y NN L EOAARAYE . RARMAAR. ENSAYIA- i | 2

PEINatVerif - Gammaray Spectrometer Calibration Verification Software

PEINatVerifi s soft ware for v er i fyil1l8 gamnmatayespeatrameterbwitlottithe nse ob fadiodetlrd * s
sources. The software includes algorithms which deal with problems such as photopeak identification, photopeak positioning

in environments with low level radioactivity, and unknown composition of 5 %!

individual radionuclides. A detailed report is created that provides a history .

of verification results, photopeak resolution, countrate, and photopeak

position.
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PEINatVerif is based solely on natural radiation
and makes use of up to 8 photopeaks through 2 A
the typical gamma-ray spectrum. This number —

of photopeaks is considered adequate for L_]
providing a quality solution on the spectrometer i - i
system’ s quality and integrity Page 8




