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Automated Geophysical Survey System W

Features:

9 Highresolution cesium
vapour magnetometer or
horizontal gradiometer (4
meters separation)

9 512-channels advanced
digital gammaray spec-
trometer with 8.4 litres
(512 irf) of detector

ThLIGAZ2Y L - Z2AX
detector

9 Fully automated- no opera-
tor required

9 Completely automated field
calibration, no radioactive
samples are required.

9 Portable handheld com-
puter provides flight path
information, discrete data
channels or altimeter data,
as selected, to flight crew

I Real time DGPS navigation
& positioning

9 Radar or Laser altimeter
measures height above
ground

I Suitable for small, light heli-
copters such as MD500 or
Robinson R44

191 ae -26yoe2 taie ad
civil aviation approvals
required

9 Simple power & sensor
connections

& utilized. cesium magnetometer sensors

SmartDART- a towed-bird high-sensitivity
magnetometer & gammaray spectrometer

SmartDARTis a new, fully MMS-4 smart processor. The A Pico EnviroteAUTONAV
automated, highly integrated resolution of these magne- navigation guidance system is
and self contained, high resolu tometers is 0.2 picd esla, with installed in the helicopter for
tion Magnetometer & Gam- sampling rates of up to 100 pilot guidance.
maray Spectrometer SurveyHz.The gammaray spectrome . _
System for helicopter towed { SNJ A & 2yS 2 Geophysical and nawgatlggg 0Q:
bird applications. very successfUAGRSLO units, %aetﬁqc;fy resgigrkdeodn cmteoSni:alr-i

. .- . .. « featuring 512 channels of indi- . :
58aAdySR2WE B0 %pectra recording. & DARTOWedHbird.
it provides an easy and inex

! . . digital peak detector and 8.4 pE|View utility software pro-
pensive way t(.’ obtain h'gh litres of Nal(Tl) detector in- vided with S)rlnartDART [E)er-
qu magnetlc. and radio- stalled on the SmartDART mits easy viewing of acquired
metric data. It is fully auto- towed-d A NR @ Ly
mated and requires no opera- . . o L data for QC purposes and

he heli 221 Ay 3¢ RSU S (facilitates exporting the data inNB a

tor onboard the helicopter. yo1ume is optionally available . ASCII or Geosoft GBN formats.
SmartDARTuns off helicopter
power, which is provided via
the 35 meters long tovcable.

SmartDARTcontains its own
built-in GPS receiver with 1 pps
synchronization, and has either
a radar altimeter or an op-
tional laser altimeter for meas-
uring the height above ground.

The highresolution magne-
tometer, or 4meters separa
tion horizontal gradiometer
utilizes ScintrexCS3 cesium
vapour magnetometers cou-
pled with a Pico Envirotec

SmartDART wth horizontal magnetic gradiometer

Cesium Vapour Magnetometer or
Horizontal Gradiometer

SmartDartmay be configured as MMS-4 Smart Magnetometer TheMMS4was designed as a key
either a single sensor totdield Processor component of the PEI Airborne

magnetometer or as a horizonta . S . Geophysical Information System
magnetic gradiometer, with a-4 TNeMMS-4is an inteligent high (AGIS. Itis also used in Portable/

meters sensor separation. I rswg?osrlwt:\e”tgr’ h'?gczzﬂlfnzgéni% Base Station magnetic system
e!ther o eSS & rocess si r;1als from multiple (PGISHSMag PGISHSMag/Base
sium vapour magnetometers are P 9 p Station) and can be used with

any data system capable of re-
ceiving R232 serial data. The
contains up to four continuous processor contains synchroniza-
Pico Envirotec MMS-4 Smart frequency processing input moa tion input from GPS 1PPS (pulse
Magnetometer Processor deliv: . : i
eringg magnetic data with 0.2 pT ules with signal decouplers an ggn;egg::ginéowiizlarteql?;izlzs_e
resolution, at sampling rates POWer control circuitry. ing errors.

from 5 to 100 Hz.

It is implemented in severa

The Larmor frequency outputs o formats including P@04 and

the CS3 are processed by a
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Horizontal Magnetic Gradiometer

The SmartDARThorizontal gradi-
ometer utilizes twoCS3 cesium
magnetometers installed at either
end of a 4 meters wide rigidoom 1
at the tail of the airfoil.

Horizontal gradients provide de-
tailed nearsurface information,

and help to interpolate between
survey flight lines. This is especiall
important if the survey target has
similar dimensions to the survey
line spacing. The horizontal gradi
ent is much less affected by diurna
changes in the magnetic field so i

is ideal for use in areas where [

significant diurnal is expected.

1 Horizontal gradient and total
magnetic field data are recorded
at the same time

Il Horizontal gradient
map near surface magnetic |
bodies much better than a total |
field magnetometer will

9 Horizontal gradient systems
provide more geometric infor-

systems |

e LY > “,‘f"’; T
S N ey M T S
Single Sensor Gridded Magnetic Data Horizontal Gradient Enhanced

mation than a total field magne-
tometer

Horizontal gradient systems ar
more sensitive to smaller bodies
and targets to one side of the
flight line, resulting in better

definition of a body that has only
two flight lines crossing it

CS3 Cesium Magnetometer

S |
it _...#’—..

Magnetic Data

AGRS10S Advanced Digital Gammaray Spectrometer

Stabilization time of less than

Installed in theSmartDARTiowed- peak detection electronics almosty
bird is a Pico EnviroteAGRSL0S completely eliminates 'pulse pile
Advanced Digital Gammaray Speaip' and 'Dead Time' effects. q

30 seconds on the ground
Handles up to ten detectors

trometer and aGSX512 detector.
An optional GSX128Wpward look-
ing detector may also be included.

The AGRSLOS gammaray spec-

trometer is widely used in geologi-
cal and geophysical exploration and
mapping as well as in environ-
mental and nuclear surveillance.

Individual and independent detec-
tor processing provides real time
gain and linearity correction. PEl's
unique system stabilization algo-.
rithm makes the AGRSLOS fully
automated and self stabilizing onq]
natural radioactive elements. This
eliminates the requirement for q
regular and time consuming systerq"
checks and realibration and as-

sures accurate and reliable gam-
maray measurements. f

Specially developed software algo1T
rithms provide results in absolute
units of contamination and dosage
automatically corrected from ac-1
quisition altitude to ground level
equivalents. Individual crystal de-
tector signal processing provides arfl
accurate control over each contrib-
uting sensor providing the userq
with the best possible spectra
alignment for the complete system.
New design techniques for the

TheAGRSL0Sfeatures:

9 Allows individual detector or
summed detector recording

9 In addition to the full spectra,
up to 8 special windows
(Regions of Interest) are col-
lected and recorded along with
the status of each detector.

GSX512 Detector - the GSX512

Digital Peak Detector Electronics detector comprises 8.4 litres of Nal

(T1) crystal detectors installed in the
SmartDART The crystals are in-
stalled in a thermally insulated |,
256/512/1024 channels reso-shockmounted detector assembly.
lution ADC Converter However, wlike conventional con-
Digital Peak detection tainers the crystals are mounted
Automatic tuning / system €nd to end rather than side by side.

tracking As a result all the surfaces of each
Fully automatic detector cali-CryStal aré exposed providing maxi-
bration mum sensitivity from each detec-

Real time linearization andtor'_
gain stabilization Optional GSX128U Upward Look-

Crystal detectors do not re-Ng_ Detector - the optional
quire heaters due to advanced>S*128Wpward looking detector
system design assembly comprises 2 litres of Nal
Ethernet (LAN) communica-(TI) (_jetec_tor n a leadhielded
tion container installed in the nose of

N . the SmartDARTowed-bird.
Insignificant deadime for

counts less than 20,000 cps
per detector
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SmartDARTTowed-bird Airfoil
The SmartDART towed-bird assembly which bolten to the triaxial fluxgate magnetometer
assembly is constructed of fiber tail section of the mainSmart and a digital compass. It alsg
glass and Kevlar. It is 4.3 m¢Dart structure (4 meters separa- has mounts for a laser altimeter
ters (14 ft) long, and is 25 cm (1 tion between sensors), with two and for the GSX512 gammaray
in) in diameter. It features stabi- magnetometer sensor gimbals detectors and optional GSX
lization wings, a suspensiol two mounts for the magnetome- 128Uupwardlooking detectors.
point, a horizontal gradiometer ter electronics, and mounts for &
\
\
\ SmartDART

GPS Navigation and Positioning

Three GPS options are available forthe Crescent R120is a WAAS / positioning signals from both the
use with SmartDART. If the user EGNOS / Omi8TAR redime differ- GPS and GLONASS constellations fi
intends to navigate the helicopterentially corrected GPS system, th maximum flexibility and enhanced
using its own GPS system, and thgrovides consistent submeter per- positioning in challenging environ-
purpose of the GPS receiver is téormance with standard SBAS differe ments. TheDL-V3 supports GPS L2C
simply record position information i A I £ 'Y R | SYA a LI and will be capable of tracking the L5
for data processing purposes, therCOAST technology that maintait GPS signal as soon as it become
SmartDARTwould be provided with accuracy during temporary loss ¢ available.
a Garmin 16 GPS receiver. Thedifferential signal.
Garmin 16is a WAAS / EGNO%
enabled 12channels GPS receiver /
antenna module. It delivers a dat
output in RS232 format as a stan

dard NEMA data string. applications. TheDL-V3 incorpo-
If the user wishes to also navigateates NovAtel's OEMY card
the helicopter using th&martDART housed in a rugged aluminum
GPS system, then we would reconelosure. TheDL-V3 provides flexibl
mend the use of a more capable GP&®nnectivity through serial, US
receiver, such as the Hemispher&thernet and Bluetooth interface
Crescent R.200r NovAtelDL-V3. The DL:V3 is capable of using the

Appropriate aviation approved GPS
heNovAtel DLV3is a duaffrequency antennas are provided for th120
eodetic quality GPS receiver, provi andDL-V3receivers.

ng submeter performance, de-
signed for base station and rov|

NovAtel D3 GPS receiver

Data Acquisition & Recording Module
The SmartDart data > -

faces for up to 3 to a removable USB memory stick.

acqu_isition and_ re magnetometers; a | LAAf 2004 PB)A askéntiall dzy A i dzgta.
cogdl?gd module is a tgammtan_a\y sgec- a 2 line x 32 character, high brightness

tuhpe ameodulevserjlsoer:i ?n (;? Irgsee?réltiar.ngt?er?.; !'CD pseudgraphics di_splay, de_picting

t 202 9y GA barometric  altime- instrument status is installed in th

ter: a GPS receiver helicopter cockpit.
and; a roll, pitch A portable haneheld computer HHG

successful AutoMAG
and AutoSPEC sys-
tems.

the module is fully flight path information, discrete dat

Installed in the mai
automated

structure  of  the

SmartDARTand featur-
ing; 8 differential analog
input channels; inter-

Front panel view of the
AutoMAG/SPEC data
acquisition module

to solidstate mem- user.
ory card, which may

then be backeeup

and yaw sensor, is optionally available that providgs

and channels, and radar or laser altimeter
records data directly or GPS height data, as selected by the

is a new, fully automated,
highly integrated and self
contained, high resolution
Magnetometer &
Gammaray Spectrometer
Survey System
for helicopter towedbird
applications.

5SaA3IySR-2lVE
system it provides an easy
and inexpensive way to
obtain highquality
magnetic and radiometric
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Ancillary Devices

A variety of ancillary instruments ting highfrequency pulsed laser light Barometric Pressure Sensor / Al-
make up the balance of th8mart- which is diffusely reflected back from timeter - the Setra model 27@aro-

DARTXA SljdzA LIYSy (i  tétargetd ¢tKSaSs metric Pressure Sensor / Altimeter
include: measures height above sea level, as
. This return signal is compared with i well as  barometric  pressure

I Aradar or laser altimeter reference changes. TheSetra 276altimeter

I A barometric pressure sensor/ clock. Fromj has a resolution of approximately
altimeter the amount 30cm (1 ft) and an accuracy of-+/

ﬂ A ro”y p|tch and yaw sensor of time, a 0.02% full scale at f@ (76F)

resulting

Roll, Pitch and Yaw Sensor the
Microstrain Model 3DM Solid State
3-axis Pitch, Roll, & Yaw Sensor
combines outputs from 3 angular

Radar Altimeter - the TRA3000 distance is
Radar Altimeter unit provides AGLdetermined
(Above Ground Level) altitude infor-With ~ great

mation from 40 feet (12.3 m) up to accuracy

2,500 feet (769 m). The systemThe maxi rate Igyros tWith 3dorghog(:;]1al DCI
-onsists cof & single TRRA0O re- Mum range . accelerometers an orthogona.
ceiver / transmittgr/antenna unit. measure- Aculty AccuRange AR3000 magnetometers. ~ An  embedded
System accuracies are; ment  for Laser Altimeter microprocessor contains a program-
the device mable filtering algorithm, which
- 4010100 ft +-51t over normal diffuse surfaces is 30! blends static and dynamic outputs of
- 100 to 500 ft +/-5% meters (980 ft). The Sample Rate ce the sensors to provide stabilized
-500 to 2,500 ft +- 7% be specified and the sensor has max pitch,  roll,

mum capability of 2000 samples pe and yaw
Optional Laser Altimeter the Acu- second. Sampling may be turned o measure-
ity AccuRange! wo n nDistance and off. It can even be triggered usin ments under
Measurement Sensor is a pulsedan input signal wire or a serial com dynamic and
time-of-flight rangefinder that meas- mand. The accuracy of t#R3000s static condi-
ures distance using a laser beam, generally specified with a linearity of tions.
photodiode, and a microprocessor.+/- 0.8 inches (20mm) at 100 Hz
The rangefinder works based onLinearity will vary depending on pulst

. b . A . Microstrain 3DM Raoll,
time of flight measurement by emit- frequency, distance averaging, tem

Pitch & Yaw Sensor

About Pico Envirotec

Pico Envirotec Inc. (PER a Canadian company, established in 1992. Since 1998 it has been
engaged primarily in manufacturing advanced instrumentation for use in airborne and ground
3S21LKeaAl0lf &adz2NBSea F2NJ YAYyAy3ds 2Af FyR 3l
tise is the development and manufacture of instrumentation for remotely measuring mag-
netic, gravity and gammaray radiation data, usingte@ak data acquisition and precise satel-
fAGS oDt {0 ylI@AaalLidAz2y | yR -ogerdianivikhothiér gedphysi- . S (
cal companies, it provides complete, integrated, turnkey airborne or ground geophysical sys-
tems for acquiring geophysical data for either mining, oil and gas or environmental applica-
tions. This is made possible by its development of "intelligent" instruments, using advanced
PC104 technology, which facilitates easy and safe integration of just about any sensor or
measuring device into a system. TABIS(Airborne Geophysical Information System for air-
borne geophysical exploration) ahlS(Integrated Radiation Information System for environ-
YSyidltf Y2yAdG2NRAYy30sS FNBE t9LQa Y2aid &4dz00Saat
During the sixteen years PEI has been in business, it has installed more than 100 airborne sys
tems on a wide variety of aircraft and helicopters, for clients that include mining companies,
exploration services companies, and government agencies. Airborne systems designed, built,
integrated and installed by PEI are flying in many countries around the world, including Can-
ada, USA, UK, Austria, Australia, Brazil, China, Czech Republic, Germany, South Africa, Indi
Brazil, France, Sweden, Finland, Italy, Egypt, Mexico, Libya, Russia, and Norway. These ai
borne survey systems include sensors for making measurements of magnetics and magnetic
gradients, gammaray spectrometry, tin®main electromagnetics and gravity.

For more information about Pico Envirotec and our products and services, please contact Tim
Bodger, Bob Pavlik or Keith Hall, or visit our web\siteéw.picoenvirotec.com



