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SUMMARY This manual contains a complete description ofDb&ector Duo
radar system, detailing the assembly procedure;direct use of
the data acquisition software, the work proceduackthe general
operating procedures of the system.

Document Evolution
Revision Data Reason of modification
Rev. 1.0 09/07/2009 First edition. It has been dddearning disclaimef
and a new installation kit.
Rev. 1.1 12/02/2010 FCC Information updated

SW Versions covered by this manual

DETECTORDUO V.02.00.000, 02.00.001, 02.00.006

OUR CONTACTS

IDS Ingegneria dei Sistemi S.p.A. — GeoRadar Divien
Via Sterpulino, 20

56121 Ospedaletto (PISA) - ITALIA

Tel: +39.050.967111

Fax: +39.050.967121

inforis@ids-spa.it

Customer Care department:
customercare.gpr@ids-spa.it
Tel.: +39.050.967122

Sales & Marketing department:
sales.gpr@ids-spa.it
Tel.: +39.050.967123/24/43
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DISCLAIMER

IDS WILL NOT BE HELD RESPONSIBLE FOR THEEONSEQUENCES OF A
IMPROPER USE OF THE EQUIPMENT AND/OR THE SOFTWARE.

THIS SOFTWARE MAY INCLUDE AUTOMATED DATA PROCESSING ANI|
ANALYSIS TOOLS.

WHILE EVERY EFFORT IS MADE TO ENSURE THEACCURACY OF THH
INFORMATION PROVIDED BY THOSE TOOLS, THE MUST NOT BH
INTENDED AS A SUBSTITUTE FOR INTELLIGENT ANALYSISRATHER, THEY
HAVE TO BE INTENDED AS AN ADVISOR AND THE USER MUST NO]
COMPLETELY RELY ON THE RESULTS PROVIDED BY THEM TGIVE THE
COMPLETE ANSWER.

IDS INGEGNERIA DEI SISTEMI SPA ASSUMES NO LIABILITYFOR ANY|
DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENAL DAMAGES
OR INJURIES CAUSED BY SUCH RELIANCE ON THE ACCURAQ
RELIABILITY, OR TIMELESS OF THE INFORMATION PROVIDED BY THOS
TOOLS.

ANY PERSON OR ENTITY WHO RELIES ON INFORMATION OBTINED FROM
THE AUTOMATED DATA PROCESSING/ANALYSIS TOOLS ONLYDOES SO A
HIS OR HER OWN RISK
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CONFORMITY TO EUROPEAN REGULATIONS

The equipnent conforms to the following requirements set B¢
regulations, including subsequent modificationsg &m the legislation s
by the member states that implement these regudatio

1999/05/EEC Radio Directive

Warning: this equipment is destined foreum industrial environme
(Class A apparatus). In residential, commercial dight industrrl
environments, this apparatus may generate radsof@rence: in this cas

the user may be required to operate whie takingor@miate
countermeasures.

The apparatus is sensitive to the presence of exteraatr@imagnetic field;
which may reduce its performance.

RADIO-FREQUENCY EXPOSURE COMPLIANCE

This product operated is usually operated at leamtfrom the operator.

Typical power density lesls at a distance of 1 m or greater is belg

uW/cm® (0.01 W/m) which are far below the levels spedifidy the
current regulations.

Thus, this product pose no health and safety rilerwoperated in t
normal manner of intended use.
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CLEANING INFORMATION

Before cleaning any external parts of the apparatake sur
that all cables have been disconnected, includimg gowe
supply cable. If a damp cloth is used, make susenbt too wef
to avoid any damage tdhe electrical components of |
equipment. Wait until the equipment is totally dbefore
reconnecting the cables.

The Detector Duo should be cleaned periodicalyngisi dam
cloth.

Do not use solvents or abrasive detergents.

Do not apply liquid direcyl to the electrical contacts of t
various connectors. If a specific spray is useal¢an the P(
TFT monitor, make sure it is not flammable; ion @@age, do n(
spray it directly on the screen, instead, sprayib the cleanin
cloth.
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BATTERIES REMOVAL INFORMATION

Laptop Batteries:

. Manufacturer: PANASONIC
Type: Li-ion Ni
Characteristics: 10.65V 5.7Ah
Removal instructions:

1. turn off the laptop;
2. open the drawer with the symbol of the batteries;
3. extract the battery pack pulling the tab.

Radar batteries:

Manufacturer: FIAMM FG21202 / SAFT MP176065
Type: rechargeable lead acid / rechargeable litham
Characteristics: 12V & 12Ah / 15V & 6.8Ah
Removal instructions:

1. disconnect the battery from the instrument:
a. pull the connector wings;
b. separate the connectors;
2. remove the battery from the cover (optional) opgiime
strap.
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RECICLYING

The crossed out wheeled bin symbol shown on th@eunt indicates tha

the product must be recycled separately from otheste at the end of its

useful Iife.

Separate waste disposal of this product at theoénts useful life will be
organised and managed by IDS. When you decide $posge of thg
equipment, contact IDS and follow the system tBx& has set up to pern
the separate collection of the apparatus at élifd.

Adequate separate collection for its subsequenycliag, treatment ang
environmental friendly disposal contribute towardavoiding any
unnecessary effects on the environment and tohhaatl favour the reuse
recycling of the materials that make up the equipmenauthorised dispos
of this product as unsorted waste by its possesgibr lead to an
administrative penalty foreseen by national regmuret.

1t

U

t
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WARRANTY CERTIFICATE CONDITIONS

1)

2)
3)

4)

5)

6)

7

8)

9)

IDS Ingegneria dei Sistemi S.p.A, hereinatter neférto as IDS, warrants hardware/sotwdre
products for a period of 12 months from the delivésite to the original customer;

The delivery date is certified by the “Warranty Rsgation Form”;

IDS’s hardware products will be free from defectamaterials workmanship under normal use fnd
service;

IDS’s obligation is limited to repairing or replag parts or equipment which are returned to IDS,
without alteration or further damage, and whichIDf s judgment, were defective or became
defective during normal use;

IDS’ software will have to be installed on a PCaading to the requirement ofthe IDS hardware (
see IDS User's Guide the Software Data Acquisition)

IDS’ s software products designed by IDS for usel @5 hardware products are warranted nof to
fail to execute their programming instructions doie efects during the warranty period, provided
they are properly installed on IDS hardware proslui®S does not warrant ifthe IDS software will
be used and operated in hardware and software oatidns not selected by IDS;

IDS does not assumes any liability for any direatlirect, special, incidental or consequential
damages or injuries caused by proper or improperaimn of its equipment whether defective|or

not defective;

This software may include automated data procesmidganalysis tools. While every effort is made
to ensure the accuracy ofthe information providgdhose tools, they must not be intended gs a
substitute for intelligent analysis; rather, thew to be intended as an advisor and the user must
not completely rely on the results provided by thengive the complete answer. IDS assumeq no
liability for any direct, indirect special, incideh or consequential damages or injuries cause§l by
such reliance on the accuracy, reliability, or timess of the information provided by those todls.
Any person or entity who relies on information ob&a from the automated daja
processing/analysis tools only, does so at hisootvn risk;

IDS’s warranty does not extend and shall not apply
a) Products which have been repaired or altered bgrdkian IDS personnel;
b) Products which have been subjected to misuse, ategbeident or improper installation;

¢) Products in which have been installed Hardware/Swk accessories not supplied by IPS
and/or without any approval by IDS;

d) Products which have been connected to equipmefereint fom the ones supplied by 10S
(except the PC data Logger which must conform t® Hpecifications;

e) Products which have been damaged by natural disastal amities.

10) Before returning any equipment to IDS , you havednotact the IDS Customer Care Office that Will

authorize you to return the material to be repaired

11) Once the parts/equipment to be repaired arrivi®@® IDS may inspect the defective products|to

12) The final clients, is responsible for ensuring tiefective products returned to be propgr

13) The above warranty are sole and exclusive, and ther avarranty, whether written or oral,

verify they are eligible for repair or replacem eitl packing must be saved for inspection purpgse
in order to assist IDS to understand the causb®fiefects. IDS, will not be obliged to repair, |or

replace for products returned as defective but dacthdom abuse, misuse, neglicence , accigent
loss or damage in transit;

y
packaged,;

S

expressed or implied.
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IMPORTANT NOTE FOR THE US CUSTOMERS

FCC ID: UFW-DETDUO-FW

This device complies with part 15 ofthe FCC Rules:
Operation is subject to the following conditions:

1. This device may not cause harmful interfereane,

2. This device must accept any interference redeilreluding interference that may cause undesipetation

Warning: Changes or modifications to this unit rapressly approved by the party responsible forptamce
could void the users authority to operate the popint.

Operation of this device is restiicted to law endorent, fire and rescue officials, scientific rashanstitutes
commercial mining companies, and construction carigsa Operation by any other pary is a violatibad U.S.C.
§ 301 and could subject the operator to serioua fEgnalties.

Coordination Requirements.

(&) UWB imaging systems require coordination thtodlge FCC before the equipment may be used. Theatopér
shall comply with any constraints on equipment esagulting romthis coordination.

(b) The users of UWB imaging devices shall supmtadied operational areas to the FCC Office o fEagiimng and
Technology who shall coordinate this informationtiwithe Federal Govemment through the Natignal
Telecommunications and Information Administratidine information provided by the UWB operator shadlude
the name, address and other pertinent contactiafoon ofthe user, the desired geographica afeperation, and
the FCC ID number and other nomenclature of the Ui¢iice. This materia shall be submitted to théofwing

address:

Frequency Coordination Branch., OET
Federal Communications Commission
445 12th Street, SW

Washington, D.C. 20554

ATTN: UWB Coordination

(d) Users of authorized, coordinated UWB systemy tnansfer them to other qualified users and tderdifit
locations upon coordination of change of ownershiplocation to the FCC and coordination with exigtin
authorized operations.

(e) The NTIA/FCC coordination report shall includeyaneeded constraints that apply to day-to-day atipess.
Such constraints could specify prohibited areaspsrations or areas located near authorized radioss for
which additiona coordination is required beforeecation ofthe UWB equipment. Ifadditional locebedination is
required, a local coordination contact will be pded.

() The coordination of routine UWB operations $hait take longer than 15 business days from tleeipe of the
coordination request by NTIA. Spedal temporary atiens may be handled with an expedited tum-arotimel
when circumstances warrant. The operation of UAMReys in emergency situations involving the saddtife or
property may occur without coordination providedadification procedure, similar to that contained GFR47
Section 2.405(a)-(e), is followed by the UWB equiptmaser.

Notice: Useofthisdevice as a wall imaging systeprohibited by FCC regulations.

IMPORTANT NOTE FOR THE CANADIAN CUSTOMERS

IC Certification Number: IC:8991A -DETDUOFW
This device complies with the requirements of ICn8iad RSS-220
This Ground Penetrating Radar Device shall be apenly whenin contact with or within 1 moftgeound.

This Ground Penetrating Radar Device shall be aop&ranly by law enforcement agencies, scdentifisesgch
institutes, commercial mining companies, constancticompanies, and emergency rescue or firefighting
organizations.
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1.INTRODUCTION

The Detector Duo is an innovative system capabldebtécting tubes
and both metallic and non metallic cables buriedenground.

Following standard radar principles, the DetectaroDuses a high
performance electromagnetic sensor equipped with &ansmitters
and receivers.

The fundamental characteristic of this system & gimultaneous use
of two frequencies, permitting the identificatioh woth shallow and
deep utilties at the same time.

The groundbreaking control unit is extremely contgaa lightweight
at just 1Kg , and is compatible with 2 ATS antenwdth frequencies
of 700MHz and 250MHz located in a single contaifldre simplicity
of this instrument means that a brief training seurs sufficient to
permit it to be used correctly.

I.D.S. Ingegneria dei Sistemi S.p.A. — Georadar Dision
Via Sterpulino, 20

56121 Ospedaletto (PI)

Sales & Marketing Department

Paolo Papeschi:

(p.papeschi@ids-spa.it

Tel.: +39.050.967123

Customer Care Department:

Davide Morandi:
(d.morandi@ids-spa)it
Valter Baroncini:

(v.baroncini@ ids-spa)it
Tel.: +39.050.967122
Fax: +39.050.967121
E-mail: inforis @ids-spa.it

Web sitehttp://www.idsgeoradar.com/

Tab. 1.1 — Contact addresses for technical and sal@ssistance
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The simple acquisition software and automatic datang procedures
operate well on both Windows 2000 Professional Widdows XP
Professional. For details on the required charaties of the
notebook PC, see Paragraph 5.1.

From an operative point of view, the Detector Dam perfectly adapt
to all applications for pipe and cable detectioraitypical roadworks
environment, both over smooth and rough ground.

Contact IDS Georadar Division directly for all tendal and
commercial assistance.

1.1Scope

This document describes how to use the Georadagcket Duo,
including both its hardware and software components

1.2Trademarks

o WINDOWS 2000 Microsoft Corporation
PROFESSIONAL
/WINDOWS XP
PROFESSIONAL
o DETECTOR DUO IDS Ingegneria dei Sister
S.p.A

1.3Acronyms and Definitions

1.3.1Acronyms
DETECTOR DUO: double antenna digital pipe detection system.

1.3.2De€finitions

Antenna trolley: a unit that holds all the equipment necessary for
acquisition in the field.

Centerpoint: the ideal point of the trolley, situated in thenter of the

box containing the antennas; it represents thdirgjapoint for all
scans.
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Data processingthis is applied to the raw data to permit the @&egu
sections to be viewed in a comprehensible way.

Field survey:a group of field acquisitions relating to a singlevey.

Handle: a extractable handle is gripped by the operatandee the
antenna trolley

Maps: graphics showing the change in received radar k{gmnal
intensity in gray scale) with respect to the scagmiirection.

Position sensor:a distance measurement device fixed inside one of
the trolley wheels, which constantly signals thetahce travelled from
the start of the scan back to the Control Unit .

Raw data:unprocessed data obtained during a field survey.

Receiver :part of the antenna dedicated to detecting theafsig It is
lodged in the same container as the transmitter.

Scan a single movement of the antenna trolley from tégitning to
the end of a pre-established path

Setup:initialization of a piece of equipment or a softeg@rocess.

Survey:the name given to a collection of scans, whicletiogr cover
all the areas of a large investigation: typicaltyeatire town or a large
urban area

Transmitter. part of the antenna dedicated to emitting thearad
signals. It is lodged in the same container asebeiver.

Utilities: the objects the Detector Duo searches for, i.@espi
supplying gas and water, electricity cables, etc.
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2. OVERVIEW

2.1How to use this manual

This Detector Duo user manual is subdivided asvidlk

Chap.
Chap.
Chap.
Chap.
Chap.
Chap.
Chap.

1: Introduction.

2: Overview.

3: User guide.

4. Assembly procedure.

5: The acquisition software.
6: Work procedure flowchart.
7: How to use Detector Duo.

2.2Background knowledge required

The following background knowledge is required t® &ble to use

Detector Duo:

» Windows 2000 Professional or Windows XP Profesdiona

For any difficulties with this aspect, the user wldanake reference to
publications available on this topic or to the mamrovided with the

operating system.

system.
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3. USER GUIDE

3.1Description of the hardware

The Detector consists of the following parts (sieg B.1):
« DAD DECT DUO Control unit(1).
 Twowheeled trolley used to move the system (2).
* Power cable (3).
* Inverted network cable (4).
» Antenna Box - Control Unit connection cable (5).
» Position sensor connection cable (6).
» Postition sensor (7).
» Detector Duo Antenna (8).
e 12V lead battery (see Fig. 3.8) (9) .
* Notebook computer (10) (see specifications in paaiy 5.1).

Fig. 3.1 — Owerview of the Detector Duo and its coponents
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3.1.1The Detector Duo Control Unit
The control unit has the following main functions:
» To communicate with the antenna.

» To communicate with the notebook computer.

» To pilot the position sensor.

The control unit (Fig. 3.2) is fitted with the folling connection
ports:

» Position sensoport (4): the position sensor is connected to the
control unit using the specific cable. This portnmrked as
WHEEL.

Fig. 3.2 — The Control Unit

» Antenna port (3): using the cable shown in Fig. 3.3, this
connects the Control Unit to the antenna. It iskedras ANT.1.

Fig. 3.3 — The Antenna-Control Unit connection calg
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» Network port (2)a inverted network cable (Fig. 3.4) connects
the control unit to the notebook PC. This port srked LAN.

Fig. 3.4 — The inverted network cable

Power supply port (2)Xhis connects the battery to the Control Unit
using the power supply cable (Fig. 3.5).

Fig. 3.5 — The power supply cable

> On button (red — 5) with spy light (blue - @yessing this button
starts up the entire system. A blue spy light skt on
automatically when the button is pressed and inelscéhat the
system is being powered (Fig. 3.2).
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Fig. 3.6 — Battery cable connection for the noteb&dC andthe DAD, switch on button
(red)

Press the red button to switch on the DAD contnal (Fig. 3.6). This
button has to be kept pressed until the blue omcgéwights up. If the
DetectorDuo software is not activated within 30@®ts, the indicator
light will start to flash. As soon as the Detectadsoftware is
activated the indicator light stops flashing angpesys a constant blue
light. If, however, the Software is not activatedhm about 2 minutes

30 seconds, the DAD unit will
DetectorDuo software has been

automatically shutwio Once the
shut down, the itaticaill flash for

about 30 seconds and will automatically shut dofter 2 minutes.

GENERAL CHARACTERISTICS OF THE CONTROL

UNIT
NUMBER OF CONNECTABLE|?2
ANTENNAS
VOLTAGE 12V +/- 10%

ENVIRONMENT FEATURES

IP65

PANEL CONNECT ORS

LAN, BATTERY, ANT.1,
WHEEL

ABSORBED POWER

8W (1 antenna)

OPERATING TEMPERAT URE

-10 /+40 °C

Tab. 3.1 — Control Unit characteristics
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3.1.2The antenna box

The detector duo system can be used with the boxaining two
antennas, one with a frequency of 700MHz and therotvith 250
MHz (see Fig. 3.7):

Fig. 3.7 —IDS ATS DUAL 250-700 antenna box

NOTE: it is also possible to connect the DAD to one @&tthio ATS
single frequency models at 250MHz or 700MHz.

3.1.3Power supply
The Control Unit is powered by :
» Alead 12V, 12Ah battery (see Fig. 3.8).

To connect
/ to the power
supply cable

Fig. 3.8 — Lead Battery
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3.1.3.1Charge level and battery replacement

When the spy light is lit next to the power suppiyt on the radar,
this indicates that the system is powered: if hag lit, this means that
either the cable is not connected correctly or that battery is flat
(less than 10V). The battery has an autonomy ofiratal2 hours.
When the battery runs, down the instrument musswéched off,
another battery connected, and the system canaldedtup again. A
flat battery can be completely recharged in aro@naburs with the
appropriate battery charger (see Fig. 3.9 right3offiware message on
the PC informs the user of the battery charge levith a BATT
button (see Fig. 3.9 left), which changes colofolisws:

» Green if the battery is fully charged,
> Yellow if it is semi-charged,
» Red if the battery is flat.

) RADAR

BaTT

{_} SPEED
) SWEEP ) Y

Fig. 3.9 — Battery status signal (left) and the b&try charger (right)
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4. ASSEMBLY PROCEDURE

4.1How to assemble the trolley

Follow the procedure below to assemble the trolley:
» Remove the trolley from its bag (Fig. 4.1).

» Open the trolley from position (1) to the uprighdspion (2),
gripping the handle (3) shown in Fig. 4.2.

Fig. 4.1 - Trolley folded in its camier bag

» Assemble the central part of the trolley (4) byoaodtically
clicking the two cylindrical pins into their suppsr(see the
detail of Fig. 4.2).
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Fig. 4.2 — Opening the trolley

» Unlock the two unblocking levers by rotating theotwards (2
and 3) and pull the handle (4) upwards (1), remgait as
required (Fig. 4.3).

Fig. 4.3 — Upper blocking me chanism
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4.2Connecting the cables

4.2.1Connecting the battery

BASE PLATE
IN PVC

Fig. 4.4 — Battery and cabling support

» Place the battery in its yellow bag (Fig. 4.4).

» Place the bag on the PVC base plate and fix thetbate
support with the strap provided (1).

» Connect the power supply cable to the BATTERY mortthe
Control Unit (3) and to the white connector to liiikto the
battery(2).
4.2.2Mounting the antenna and connecting its cables

Place the antenna under the trolley (Fig. 4.5grimsg the two ends
(1 and 2) into their PVC supports (3 and 4).

» Insert the pins (5 and 6) and block them with thts provided.

» Connect the cable linking the antenna port (7h&ANT.1 port
on the Control Unit (Fig. 4.5 and Fig. 4.6).
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Fig. 4.6 —Antenna-radar conne ction

» Under the battery plate you can find the antenabeyr locking
system (see Fig. 4.7); in order to lock the trotieythe antenna,
the user has to move the locking system down taagpef the
antenna; then push down the front of the antenmh anthe
same time fix the system to the central pin. Aftes, turn down
the lever and close it.
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i
1 |

system | o —1 Lever

Lockincg

Fig. 4.7 — Trolley-antenna locking system

4.2.3Mounting the PC notebook and the sunshade

» The upper base plate on the trolley(2) is usedktthé notebook
PC (1) with four Velcro strips (A, B, C, D), as stio in Fig.
4.8.

» Once the notebook is fixed on the plate, conneetintlerted
network cable (see Fig. 3.4) by connecting thergannector
to the PC network port (3) and the waterproof blacknector
to the radar port(4)

Fig. 4.8 — Fxing the notebook PC
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» A sunshade can be applied to the notebook (seed4Fky. Fix
the lateral guides of the sunshade to the latadalssof the
notebook screen. Then close and tighten the bdlindethe
screen. The internal edges can be tightened agedqu

LATERAL
GUIDES

Fig. 4.9 — Assembling the sunshade

» Another possibility is to work with the horizontaluch screen
(see Fig. 4.10). In this case, first take out thech pen, then fix
the lateral guides of the sunshade to the latedalssof the
screen. Then close and tighten the belt underafitep. Finally,
tighten the inner edges of the sunshade.

Fig. 4.10 — Sunshade on horizontal screen
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4.2.4Connecting the position sensor

Fig. 4.11 — Connecting the position sensor

» The system position sensor is situated inside dnbeotrolley
wheels and turns in unison with it (Fig. 4.11).

» The sensor measures all movements of the Deteator fboom
its starting point, which coincides with the systesnterpoint
(which is the center of the antenna).

> The sensor cable has to be connected to the WHIBEL(p) on
the Control Unit

4.2.5Removing the trolley wheels

» If the wheels need to be removed for storage, ptlesdlack
button labelled PRESS (indicated by the arrow)hi® dide of
the wheel and pull the wheel outwards.

» To reinsert the wheel onto the axis, it is suffitieo push it into
the support until the automatic block clicks intage (Fig.
4.12)
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Fig. 4.12 — Removing the trolley wheels

Remenber to disconnect all the cables before putting
trolley back into its storage bag (position sensable,
antenna-DAD cable, network and power supply cable).
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5. THE ACQUISITION SOFTWARE

5.1The Notebook Computer

The DETECTORDUO acquisition SW is installed on Blotebook
Computer.This SW is dedicated to the specific phases ofirggtip,
acquiring and saving radar data.

IDS recommends to use one of two following laptops

5.1.1Hammerhead rugged tablet PC
The Hammerhead rugged tablet PC (Fig. 5.1), has ftllewing
specifications:
Form Factor
* Magnesium housing and shock absorbing rubber buigsystem
with carry handle, elastic hand straps and shodenp.
e Size:105/8" X 8 ¥4" x 1 9/16".
* Weight: 4.8lbs. with bumpers, battery and pen.
Processor / Core Logic
e 1.1 GHz Intel Pentium M Processor
e 1 MBcache
e System Bus 400 MHz
* Intel 855GME chipset
Memory / Storage

e 512 MB
e 40 GB hard drive
Display

(Pen Tablet PC Version)

e 10.4” XGA 1024x768 Reflective (bright sunlight redue) or
Transmissive (indoor)

* Proximity sensing high resolution electromagnetic
digitizer using passive pen

* More than 1000 dpi resolution
* Right and left mouse button emulation
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Fig. 5.1 - Hammerhead ruggedtablet PC

Audio
e AC97 2.1 sound standard
* Integrated speaker
Expansion / Integration
* Integrated Intel PRO/Wireless 802.11 a/b/g Wi-Fi
* Bluetooth 1.2, Class 2-2.5mW
e 1USB2.0
1 RJ-4510/100 Ethernet

e PCMCIA Type Il (Accomodates up to 2 Type |
devices)

Software
 Windows XP Professional (English Version)
Power Supply

* Memory-free “smart” Li-lon battery technology praheis
accurate power gauge and controlled charging for
maximum battery efficiency

* “Hot swappable” for uninterrupted use

» Battery life depends upon configuration, applicatio
temperature, usage pattern and power management; 4
hour typical battery life with 2 batteries installe

How to store batteries when they’re not in use

* The following storage tips will help you optimizée
capacity and performance of your batteries. If hlagery
will not be in use for a month or longer, it is
recommended that it is removed from the computer fo
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storage. Store batteries in a cool, dry place. Dbleave
batteries in direct sunlight during the summer nhsnor
any other unusually hot location. Do not exposetdrat
terminals to metal objects or moisture, which mhprs-
circuit your battery. For long-term storage, stbegteries
below 50% state of charge because the deterioration
battery capacity is slower at lower state of charge
However, do not store batteries in a fully disclearg
state.

Power Management
 ACPI Advanced Configuration and Power Interface
Accessories (Optional)
* Legacy compatible docking for desk, vehicle, wall
* Port Replicators
* Universal AC adapter: 110V-250V, 50-60 Hz
* Cigarette lighter adapter
Environmental
(Temperature)
 Operating: -15°C to 60°C
* Boot temperature: 0°C without optional HDD heated a
-20°C with heater
e Storage: -40°C to 70°C
(Shock)
4 ft.dropin case
(Vibration)
e MIL-STD-810F, Method 514.5, Category 1
(Ingress Protection)
 |EC 529, IP65 against rain and dust
(Humidity)
* 0 to 95% non-condensing humidity
Regulatory Approvals

(EMI/EMC)

e EN 55022 CISPAR 22 info. Tech. Equipment, Class B
Emissions

 Immunity Measurements: IEC 61000-4-2; 1995

(Safety)
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 Low Voltage Directive 73/23/EEC, EN 60950, CE

Warranty

* 1 year comprehensive warranty

5.1.2Panasonic Toughbook rugged tablet PC

The Panasonic Toughbook CF-19 PC (Fig. 5.2), hasfdllowing
characteristics:

CPU: 1.6GHz Intel Core Duo.
Operating SystenWindows XP Professional SP2.
RAM/Expandable tdc12MB SDRAM (DDR2)/4GB

Hard Drive/Speed 80GB shock-proof (mounted on a gel
support or equivalent).

Optical Drive 2.4X DVD+R DL
Display Resolution10.4 inches/1024 x 768

Graphics/Video Memoryintel 945GM video accelerator with
up to 128MB shared video memory

Wireless Networking WLAN 802.11a/b/g, Bluetooth 2.0,
Optional WWAN (EVDO, HSDPA) and GPS

Ports Two USB 2.0, Firewire, Ethernet, modem, headphone
mic, docking connector

Card SlotsPC Card Type Il, SD Card slot
Weight 5 pounds
Size 10.7 x 8.5 x 1.9 inches

Warranty/SupportThree-year limited warranty, parts and labor
lifetime toll-free 24/7.

Battery Life (Wi-FiOn/Off). 5h / 6h about
EnvironmentalWater-proof (IP54)

34/ 74
All'information contained in this document is progeof IDS. All rights reserved



IDS Ingegneria Dei Sistemi S.p.A. N doc: MN/2009802Rev. 1.1
DETECTOR DUO SYSTEM — User manual

Fig. 5.2 — Panasonic Toughbook CF-19

@

No communication software of the type Firewall, W
Antivirus protection may be installed on the comgy
these types of SW enter into dbet with the
DETECTOR DUO acquisition SW.

IDS takes no responsibility for any functional cluoté
that may occur between their own software and ahgr
software installed by the user onto the Noteb
Computer. IDS doesn’t guarantee that equipn
performance will be maintained using configuratic
different to those recommended.

5.2Basic characteristics of the notebook PC

If you decide to use a different notebook PC to ¢ime suggested by
IDS, it must have the following characteristics:

» Pentium processor > 1.5GHz or Centrino > 900 MHz.
» Ethernet 100 Mbit/sec card.

» monitor resolution (color) > 800x600.

>

Operative system: Windows 2000 Professional (SerfAack 4)
or XP Professional.

A\

HDD > 40 Gbyte, shock-proof (mounted on a gel supmy

equivalent).

A\

CD drive and/or floppy.

» Water-proof (>= IP54).
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5.3Software installation and configuration

Launch the icon of DetectorDuo setup file (Fig.)5.3

DetectorDuo

Fig. 5.3 — Detector Duo setupicon

Click “Next” button on the window appearing (Fig4%.

Welcome to the InstallsShield Wizard for
DetectorDuo

The InstallShield(R) Wizard will install DetectorDuo 02.00.008
on your computer, To continue, dick Mext.

WARMNIMG: This program is protected by copyright law and
international treaties,

[ Mext = J [ Cancel ]

Fig. 5.4 — Detector Duo Welcome window

Select Typical setup type and then press “Nexttdiuon the window
appearing Kig. 5.5).

Click “Install’ button on the window appearing (Fig.6).

Click “Finish” button on the window appearing (Fi§.7).
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i@ DetectorDuo - InstaliShield Wizard

s IDS

Choozse the setup type that best suits your needs, INGEGMNERI|A DE| SISTEMI
| 7

i

Please select a setup type.

Minimum required features will be installed,

Choose which program features you want installed and where they
will be installed. Recommended for advanced users,

[ < Back ][ Mext = _] [ Cancel

Fig. 5.5 — Setup type window

Ready to Install the Program ID S
The wizard is ready to begin installation. NGEGNERIA DEI SISTEMI
e

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

[ < Back ][ Install _,] [ Cancel ]

Fig. 5.6 — Pre-installation window
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d Wizard : @

Installshield Wizard Completed

The InstallShield Wizard has successfully installed DetectorDuo.
Click Finish to exit the wizard,

Fig. 5.7 — Installation completed window

Automatically a shortcut of thBetectorDuo.exewill be created on to

desktop. The software will be installed automatjcalunder
C:\DetectorDuo\directory.

Before using the Detector software, you have to figone the
notebook network card. To perform this operatior\imdows 2000
Professional or Windows XP Professional, follow #teps below:

» Select theMly Network Place&on with the right mouse button;
» Select thePropertiesbutton

» Select theLocal Area Connection (LANJe with the right
mouse button.

» Select thePropertiescommand.
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- Local Area Conneclion Properties EIER
General | Authentication |
Connect using:

89 Broadcom 570« Gigabit Integrated Co

Thizs connection uses the following tems:;

Ca) J_E,!GDS Packet Scheduler
M %= AEGIS Protocol (IEEE 802.1x) v1.4.0.13

Intemet Protocol (TCF/1F)

IlI*_I_IL

4 |

Iretalll (et | FiaEeiies

— Description
Transmission Control Protocol/Intemet Protocal, The default
wide area network protocol that provides communication
across diverse interconnected networks.

¥ Show icon in natfication area when connected
¥ Motify me when this connection has limited or no connectivity

ok | cance |

Fig. 5.8 — Selecting the Ethemet card (TCP/IP)

» Selectinternet Protocol (TCP/IP) from the list of compate
(in the general menu) with the left mouse buttae(fig. 5.8).

A\

Select thePropertiescommand

» The window shown in Fig. 5.9 appears, in which ymve to
selectUse the following IP address.

» Write the following number in théP address field: 192 . 168 .
200 . 199.

» Write the following number in th&ubnet maskeld: 255 . 255 .
255 . 0.

» PressOK to confirm the changes

drive and is not write protecting, otherwise fBetectorDuo

@ Check that thédetectorDuodirectory is copied into th€:\
SW will not function correctly.

39/ 74
All'information contained in this document is progeof IDS. All rights reserved



IDS Ingegneria Dei Sistemi S.p.A. N doc: MN/2009802Rev. 1.1
DETECTOR DUO SYSTEM — User manual

General

“ou cen get P sefiings assigned automalicalby fyour netvork supports this
capability, Cthemwize, you needio asksyour network administrator for the
appropriate |F settings.

™ Obtain an IF address autormatcally
1 Uleethe following 1P address:

P addrass: | 192 . 168 . 200 . 150
Subnetmask: | P55 . 255 . 255 . O
Default gatewey: ]

R e B e e e e e e bt s e et )

£ Uze the following DNE server addresses:

Eretered OMS server J

Alternate DS server |

Advanced., . |

QK Cancel |

Fig. 5.9 — Changing the IP address

' To guarantee the correct functioning of the Detdotm
. SW, launch theRegional and Language Optiofiton on
NO T

\U

the control panel then seleBegional Optiong Customizs
and the following configuration as shown below me
Numberdield in Regional Options
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ciangeel NUMhP&‘*lL‘,un-anw| T | Date | eputiacoiss |

= ApEATANCE SAMpls

Pt (TE2A5E 78500 Hageiies | 12345675000

Diezal sribie: =
Mo o dligi: atar dacimal L =
izl g et =
Dicit graupig: 23 456,708 =
P it s bl |
Heaatve namber foomead ;_ 1 3
Disichery i 22nds: . |
Ligt zaperato: J E]
Iz osanamen] sl b j

5.4The operational phases

5.4.1Running the software

The DetectorDuo software permits data to be acduisaved and
viewed directly in the field. Once the notebook H&en switched on,
the DetectorDuo.exeprogram has to be launched by clicking on the
icon shown in Fig. 5.10.

o

Fig. 5.10 — Acquisition software icon

Once the icon has been clicked, the software lmileg window
automatically opens (Fig. 5.11).
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Fig. 5.11 — Initializing window

5.4.2Pre-acquisition commands

» Pressing —1 button activates the calibration
procedure of the processmg parameters used omatlg@ired
data.

» To perform this calibration, push the trolley a femeters then

= | putton to save the parameters the software
automatlcally calculates (see Fig. 5.12).

Calibration can be repeated as often as requirethgla
survey, whenever the ground conditions change.
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(R Detectoriun w02 00,00 Powensd by 105 Ingegneria dei Sictem - RADAR SE TUP (Gain Calibration - Radar ssleclion) - SIMUL_E
1 1 =y
N e
i BATT
£) SPEED
3 SWEER'
| L
mc_rysmla" el "
UPPEFR e
GREY SR
BAR
LA wAllaneton . End colibration J

Fig.5.12 — Gain calibration underway

> By pressing the_ese=ar | beeon, you can avoid performing

the gain calculations, but in this way you can owigw pre-
existing radar maps.

» The spy lights representing the radar (RADAR), édntt

(BATT), acquisition speed (SPEED) and acquired 9gwsee
(SWEEP) indicate the current activity status of slygtem:

) RADAR €T | ACTIVE
O BatT <[
) SPEED
NOTACTIVE () SWEEF

» Pressing the color scale button allows you to tetlke desired

palette for viewing the radar mag
= | = e | | T

sl = = Trans'm'c]nl
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» You can zoom in on the maps up to a magnificatibrd doy

selecting one of these butt. 2 .

> Press the—=9¥%= | hutton to shut down the software, then
confirm your choice in the following message window

? Do you really want to quit tt
= program?

Yes I Mo I

Press “Yes”,; this is followed by the final message

k2 x|

i’

f{! Radar on. Please, remember to switch the radar off.
i

K

> Clicking twice on the upper grey bar of the firsindow (Fig.
5.12), opens thédvanced settingswindow (Fig. 5.13), where
the following parameters can be set

Advanced settings (v2.03)

‘Wheel sefting———  Groundtype - Measure unit—
v Shiheel dimeen Rough terrain 1] +
Backgroud removal

€ Auto stacking [0 Deviee  [c & || € foovinek
| . . | Giain application v

Language [ITA x| Swepexsmens [T $

Fig. 5.13 —Advanced settings window
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1.

Wheel settinchere you can set the acquisition mode of the system
which can be either

a. Wheel driven field selected, in this mode, the radar
acquisition is set using the position sensor

b. If the wheel is not used, you can set the radauigdt@n to
be performed under a constant time regime; the evalu
inserted in theAuto Stacking field indicates the number of
sweeps averaged during the acquisition phase.

. The Ground typefield enables you to activate thiRough terrain

option if it is necessary. When this option is wated, the radar
data are temporarily saved on the seleciglvice during the

acquisition phase. You can even select an exté&aaicesuch as a
flash memory to temporarily save the data during #tquisition

phases. This option is recommended when the grewnditions

are particularly rough, and when you may find thaving the data
during the acquisition phase becomes critical doethe high

number of vibrations in the system.

. In theMeasure unitfield, you can choose the measurement units to

be applied to the radar map visualized in real tiflee alternatives
arem/cm andfoot/inch

In the Swap axisfield, you have the choice of modifying the
vertical scale of the radar map by setting the e@um or nsec

. In the Gain application field, you can choose to view the radar

map acquired in real time with or without gain apgl

. In the Background removal fieldyou can set the Clear_x

application for the acquired radar maps.

. Languagethis permits you to change the language used on the

software interface amongst those available (e.@\ #Titalian, Eng
= English).
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5.4.3Commands used during acquisition

Data acquisition is started using the window showFhkig. 5.14.

Bl DetextorDuo i2.00.000 Powered by IDS kigegnena dei Sisemi - ACGUISITION SELECTION ... SIMULATION ..
| | @-5anan
m ; | ADFBATT
) SPEED
| {3 BUEER
&oq EerEwanoUTETEn |
acgh
iieter e 1
[ Eteammils I
|are 02 g acouisitian |
1 Fesurme lash acquisiion ]
- Gaincsliostion | End pragram

Fig.5.14 —ACQUISITION SELEC TION window

» Press thei==2ld button to go back to the pre-acquisition
phase.

> Press the 2= | pution to close the software.

» To start a new acquisition, write a name in thet teax then
press the button next to it

|Scan—D1| New acquisition

This will open the window shown in Fig. 5.15.

46/ 74
All'information contained in this document is progeof IDS. All rights reserved



IDS Ingegneria Dei Sistemi S.p.A. N doc: MN/2009802Rev. 1.1
DETECTOR DUO SYSTEM — User manual

[ DetectorDuo v012.00.000 Powered Ly IDS ngegeria dei Sisteni - NEW ACQUISITION Scan-01

O BADAR
1 BATT

"} SPEED:
i} SWEEF

| Mextl Z <0001 0. 00m om Prev: Dist O'm

H

Grey Scala rc_1|
Confrast i.'{ 5 rl

Edif parametars 1

End acquisiion |

Startscan ELEnE | SRl S DA |

Fig. 5.15 -NEW ACQUISITION window

Once a name has been given to a new survey, @
automatically created with the selected name in
C:\DetectorDuo\Mission\ directory. All data fileg
containing acquired data will be automatically &tbrin

this file.

> Press the—===2== | hutton to stop and save the acquisition.
The window shown in Fig. 5.14 then reappears.

» The icon below reminds you that you can write samoées on
the scan in the text box underneath
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Frescan note

fid

At this point you have two options:

1. perform radar scans without setting any reference
coordinates simply to locally identify any burietilities on-
site;

2. perform geo-referenced scans to obtain an undergrou
mapping of the site.

5.4.3.1 Acquisition for on-site detection

Press the-®==" | putton and start the acquisition by pushing the
trolley. The window shown in Fig. 5.16 appears ptiging the icon

ao
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| s | Bonstan | Saeseen | | eneision |

Fig. 5.16 — Radar map during the acquisition phase

» During the acquisition, the user can also change dbntrast
value in real time, through the function

editing the number in the side textbox, as showRig 5.16.

» If you note the appearance of a hyperbola on theest during
acquisition (generated by a buried pipe or cablp), back,
moving the trolley in the opposite direction to thequisition
direction. This temporarily suspends acquisition gmoduces a
vertical line on the data screen (see Fig. 5.17).
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ANO MALY

Fig.5.17 — Identifying a target

» This vertical line permits you to position the tieyl on the axis
of the identified pipe or cable, you can then m#rk& position
on the ground in correspondence to the center pwointhe
antenna, as shown in Fig. 5.18.

Fig. 5.18 — The antenna center point

The centerpoint (1) of the system is situated ia tlentral
point of the antenna (see Fig. 5)1&hd it represents t
0 starting point when reading radar maps (red linetloe
ground.
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» Use theM and | buttons to position the horizontal cursor
on the peak of the chosen hyperbola (see Fig. 5.19)

CURSOR

Fig.5.19 —-UP/DOWN functions

In particular, during the acquisition phase, bdth tadar maps can be
viewed (Fig. 5.20) when the DUAL 250-700 antennajgerated. In
fact, initially, the software automatically disp&yhe ‘Shallow radar
section (700MHz); to view both the sections togethelick once with
the left mouse button in the bottom right secticammed “Deep” to
make the radar section for the 700MHz appear tagethith the
250MHz antenna. The two sections are separated byelaw
horizontal line.

Then by clicking twice with the left mouse button the horizontal
yellow line and dragging upwards or downwards, tthhe maps can be
viewed in more or less detail. In addition, if tfghallow” and “Deep”
labels in the top left of the sections hide a targieey can be moved to
the bottom right of the radar maps simply by cligkitwice with the
left mouse button on the yellow “Shallow” or “Deelabels.
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ﬂ-MEﬂiLﬂ s w02 00 000 Powered by Il:!-Ei Ingegrieria hei Sisteani - NEW ACGLASITION EE:'IITul

Stilpe

et

Fig. 5.20 —-DUAL display during acquisition

> Theﬂ button permits the type of pipe and its positiorbe
marked on the chosen point of the radar map. Thedow
shown in Fig. 5.21 appears automatically. The icogmzresent
some types of pipe (from the top left clockwise have Gas,
Electric Cable , Telephone Cable , Water Pipe , ibvn Pipe,
Sewage Pipe, Public llumination cable, Traffic higable
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- Select pipe/cable to confirm marker

% || &) ?

Depth setting Grownd uth sketch

Fittirg l Cancel

Fig.5.21 — Icons for types of pipes and cables

> By pressing the— == | putton, you can remove a previously
selected marker.

The system can’t identify the types of pipe or ealdlhis
information can be found from other sources, sush a
oT] opening manhole covers or consulting technical maps

5.4.3.2Acquisition for mapping

. Edit ter .
In this second case, select | putton (Fig. 5.15)

to set the starting point coordinate al fine; thiadow shown in
Fig. 5.23 automatically opens.

You then have the chance to choose the followingustion
parameters:

* The acquisition direction as eithetongitudinal or
Transversal. When filling in this field, remember that
Longitudinal(L) means the scans is performed parallel to
the zero reference line (T axis), whie a scan
perpendicular to this line is calledTaansversal scagT)
(See figure Fig. 5.22).
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11

12

13

Transverse
L -Axis Scan
A REFERENCE
GRID

L3 | p ° °

L2 _ [ ) [ [ ]

L1 Longitudinal

= - Scan

Origin ¢ | | -
0-0 | I T axis

\

T1 T2 T3

Fig. 5.22 — Diagram of the T-L cartesian referencsystem

o Coordinate (m): This field allows you to insert the
values of the set T or L co-ordinate. Remember to
indicate if a coordinate is negative. Check therenir
T or L coordinate on the site and insert it inte th
relative field Remember that, despite the actual
dimensions of the antenna box, it is represented in
the Cartesian reference system by a single poatt th
corresponds to its centerpoint. When moving the
antenna box, make sure the centerpoint is on the sc
line, at the defined coordinate.

o Coord. value insert the value of the coordinate
to be maintained constant during the scan in this

field.

o Coord. Step this field contains the step value
that is added automatically to the current value
when a scan is finished, leaving the system
ready to start the next scan. The preset value = 2
m between scans. For example, if a longitudinal
scan has been chosen and it starts from a point
with coordinatesT, L = 0 ;+2 m, the following
values must be set:
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e Longitudinal;
* 2 in the Coord value field;
* 2 in the Coord. Step field.

Once the scan is finished, the coordinate of
the L value is automatically positioned on the
value 4.

I The Antenna Box may only be moved in one directiirmay
eau\  ONNy be pulled or pushed in the direction of incieg scanning

coordinates

Scan Offset (m) each radar scan is characterised by an
initial L and/or T co-ordinate Therefore, once ybave
inserted the starting point co-ordinate for theestigation
(“coord. valug as a function of the type of scan, the
other reference co-ordinate must be defined in“tBean
Offset (m) field. The following option must then be
selected:

On L/T coordinate” selection

Here, you have to manually measure the value of
the co-ordinate corresponding to the centerpoint of
the antenna box with respect to the reference
system selected previously, and insert it into the
active field.

For example, if you have to perform a transversal
scan starting from the co-ordinate T=2 and L=2,
you must set the type of scan to Transversal and
then set the actual value of the T co-ordinate.(2.9
m) in the ‘Coordinate (mY field. Next, activate the

“L coordinaté in the “Scan Offset (M) area,
setting it to 2 in this case. The scan can now be
performed.
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E]ﬁu:q.isitim parameters

- Coordinate

&+ Longitudinal " Traswersal

Coordinate value m
Coordinate step m

e
—

Mext coordinate m

— Scan Dffs et

& On T coordinate: |IZI m

Dk Clane

VIRTUAL
KEYBOARD

/

e

Fig. 5.23 —Acquisition parameters window

» There are three boxes in a grey bar above the esjuadar
maps (Fig. 5.16) (see below) these show the follgwi

information:

MNextLZ x0003 2 00m

Om |Prev: LZZx0002 1.00m

Om

| Dist: 13.47 m

Left box

0 The name of the scan to be performed “Next” (in the
example LZZx0003);

0 The “Coordinate value” (in this example 2.00m);

0 The “Scan Offset” (Om in this example)

Central box:

0 The name of the preceding scan, “Prev” (in thisnepke
LZZx0002);

0 The “Coordinate value” (in this example 1.00m);

0 The “Scan Offset” (in this example O0m);

Right box

0 The distance travelled by this system, “Dist” (ihist

example,

13.47m).
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5.4.4Depth calibration

» Pressing th'w button produces a box where you can

write the exact depth of the pipe or cable if itokm from
another source (for example from technical maps from
opening manhole covers)

Current depth: 1,49m

Mew depth: |1 50 1

» Otherwise, the following window will be opened ifhe

| button is pressed

Fropagation speed:

9.0 cm/ns

Cromwin |

Current depth:
Tm

Hew depth:
0.90 m

from where the correct propagation speed can bectsl by

adapting the curve to the hyperbolas using il andt’;"WHI
buttons.
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I In bothcases, you have to select one of the icons sho
. Fig. 5.21to confirm the depth of the identified pipe. T
o operation can be repeated several times during

acquisition: a symbol will appear at calibration iqis
describing the type of the characteristics of tletedteq

pipe

S LR

Dist. 8.54 m
Depth 0,64 m

Telecom cahle _:J
Fitting

=)

> Press the®" | putton to finish the scan while remain ing in
the open survey.

> Press the®2= | hutton to save the scan file onto the computer
hard disk (in the C:\DetectorDuo\Mission directgrypou can
continue the same scan by moving the trolley in Hane
direction.

> Press ther® | putton to finish the scan and go back to the
main menu shown in Fig. 5.14 to choose a new survey
5.4.5 Post-acquisition commands

The following commands can be activated from HEQUISITION
SELECTIONvindow (see Fig. 5.14):

Dielete acquisition l
1. 1
) Fename acquisition I
3 Fezume lzst scquisition |
Feview acquisition I
4.
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» Any of the surveys saved on the computer can betekdlby

pressing the:

button; select the survey name

and press the delete button, the software reqy@sido confirm
your choice (Fig. 5.24).

Fig. 5.24 — Deleting a survey

» By pressing the button, the last survey can

be reloaded to continue performing further scansi ifFig.
5.25).
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End program

Fig. 5.25 — How to rename a survey

» By pressing thel button, the last survey can be
reloaded so as to continue performing further samiis

> Press thé— Il button to review all the scans contained
in the selected survey. The first radar map ofstblected survey
will appear, onto which further markers can be ablfieequired
as described previously. In addition, all previgusdentified
hyperbolas will be marked with a circle and a \atiline (Fig.
5.26).
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« | VERTICAL
LINE

Fig. 5.26 — Insertion of a Marker during the reviewphase

oI}

Further hyperbolas can be selected or previouslgried
information can be reloaded using the mouse or
buttons on tk lower tool bar. It is sufficient to click
correspondence to the vertical line shown in Fig.65

> You can then press:

The;l button to move the review line about 2.5¢cm to the
right;

The button to move the review line about 50cm to the

right;

The_°__ button to move the review line about 2.5cm to the
left;

Theﬂ button to move the review line about 50cm to the
left.

End editirg
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> the lower tool bar can also be used to select atohd:

 previous scans by selecting t;‘ button,

* subsequent scans by pressing;‘ button.

» finally, the radar maps, together with all the addial
information included on them can be oriented byspmey the

“in___| putton and selecting the desired printer (Fig.
5.27).

Printer selection

select a printer from the list
{infoz122 -

Dk | _. .............. |: ar":el ............. «.

Fig. 5.27 — Print function

» press th button to close the editing application, the

window shown in Fig. 5.24 will reappear.

An example of a radar map printout is shown in BIE8.
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Acouesilion: fog v Seanc]
Diats Thiuraday 15 January 2004
Papa: ]

E ¥R B OEoR

CosL 20w i

Deypt® 281w
Gas pine

Fig. 5.28 — Final printout of a radar map

> press the—292%=_| ptton to close the program.

The window shown in Fig. 5.29 reminds you to discest the
power supply cable from the Control Unit to aven@sting battery

charge.

Detector

& Radar on, Please, remember to switch the radar off,

L S

Fig. 5.29 — Closing the program
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5.5Error messages
Error messages found in the program are listed vbelm italics)
followed by their solutions:
» Network error. Retry or check hardware!

Check that the network cable is connected properlihe PC and the
Detector Control Unit. Try restarting the program.

» New depth must be > 0. Please insert new valuerntrwe.
» New depth must be > 0. Unable to set the depth
» New depth missing. Please insert value to continue.
Select a new value for the depth of the identifpguke.
» Warning. Unable to print on the selected printer
Check that the printer is switched on and connetddtie computer.
» Unable to review: calibration file has been lost.

The calibration files for the selected survey héween deleted. To be
able to see the data, the Igr.bkg and Igr.stc filege to be copied from
the main program directory (C:\DetectorDuo\) inthiet survey
directory.

> Unable to review: maik file has been lost

A system file has been deleted, making it impossiol review the
selected acquisition.

» Unable to mark: marker already present at this ainste!

You have tried to insert a pipe in a point alre@dytaining one; select
a new point.

» Gain calibration has been skipped (or lost). Caditer gain to
proceed.

» Unavailable: gain calibration has been skipped l@st).
» Unavailable: gain calibration has changed.

A calibration has to be performed to be able tousreqdata. See
Paragraph 5.3.2. for calibration instructions

» Unavailable: directory has been lost.

The last acquisition cannot be recovered , selesvaacquisition
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6. WORK PROCEDURE FLOWCHART
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y
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A

END
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YES
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y
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y
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GO
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7.HOW TO USE THE DETECTOR

The main targets when performing utilities invgsations with the

DetectorDuo consist of either extended structuseslf as an interface
between layers, pipes parallel to the investigatdorection etc.) or

guite small structures (such as pipes perpendidaldéine investigation

direction, cavities and rocks etc.).

Fig. 7.1 shows how a flat interface gives rise tblad trace while a

small structure such as a pipe produces a hyperlicdice. This is

because the echoes form the flat plane at diffevahies ofx take the

same time to reach the DetectorDuo. For the pipgdver, the echoes
from its sides take a longer time to reach the &er®uo than the
echoes from its top surface.

DETECTOR ! DETECTOR | | DETECTOR ' DETECTOR |
DUO |, DUO : DUO L DUO :
L__________J Lommooo ]
S ) ZA¢¢¢¢¢49’ YV VY Vs
Interface
Plpe
{ » X » X
P =
// \ | |
< < SR
II \\
v v
twit twit

Fig. 7.1 — Trace of a pipe perpendicular to the daction ofinvestigation and a flatinterface

The aperture of a hyperbola depends on variouofact
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0 As the propagation speed in the medium increaggs the ratio
between the flight time of the outwards and retsignal twt
relative to echoes originating from lateral poirdad thetwt
relating to the top surface of the target decreaséerefore the
hyperbola widens with higher propagation spegd,

0 With increasing depth of the target, the rationwetn thetwt
relating to the echoes from the side points andwieelating to
the top surface of the target decreases. Again, hiyyeerbola
widens with increasing target depth.

0 For equal propagation speed, depth and type ofetarthe
hyperbola will be wider for geometrically largerrgats (for
examples for wider diameter pipes).

When interpreting the maps, it is therefore a gate to remember
that the width of a hyperbola does not just dependhe geometrical
size and shape of the target. Fig. 7.2 shows twpsnfi@aturing echoes
of an irregular interface between two layers witffedent dielectric
properties (asphalt) and six pipes situated perpetatly to the
direction of investigation.

*.
H-..-'n"‘l‘u o s
1 -"".H' ll."""\"

Erm H = e — ! I:> T?p

i ]ku | surface
1 'f';\r -;Qﬁ’TZ{; of the
’#}fé‘.ﬁﬁ,‘% ol _gg ﬂ pipes

Fig. 7.2 — Maps showing traces of an interface angipes perpendicular to the direction of
investigation
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As can be seen in Fig. 7.2, the echo of a targesdd simple consist
of a single dark band, it consists of alternatekdand light bands.
These derive from the signal minimums and maximuafiected back
from the target (in fact, the black and white bamdpresented in the
figure correspond to maximum and minimum signal &tuge
respectively). A hyperbolic echo can be used toveonthe ordinate of
the map from time (nanoseconds = ns) to depth (mmeten). To do
this, the hyperbola traced in ns ordinates is camgavith a family of
hyperbolas traced with ordinates in meters, obthifrem that in ns
ordinates with various values wuf, The besw,, approximation to the
real value is that with the most similar apertuoethat of the one
traced in time ordinate. Onog, has been identified, the depth of the
target corresponding to the hyperbolic section bariound. There are
no definitive criteria for interpreting diagramsdaonften you have to
depend on experience. In any case, it is best fleatothe largest
possible amount of information for an area undefegtigation, and
use it to help choose the most appropriate equipraed investigation
parameters. To conclude, we have an example befoavreal situation
featuring two pipes side by side (Fig. 7.3). Thimmple is significant
in that it shows the diagrams of the same strucf{tite pipe) placed
perpendicularly then parallel to the direction m¥estigation.

PIPEA PIPEB

Fig. 7.3 — Example of map interpretation
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8.ON LINE ASSISTANCE

8.1Remote assistance using Webex Support Center

Webex Support Center is a service that allows tteation of a two
host session, making an application, or the desktoglable to the
other user or letting you capture another remoskidg.

It can be used to perform web conferences and ptasens.
It is easy to use thanks to its simple and inteitinterface.

Since there are no firewalls or other types of r@tconfigurations, it
is a fast and secure means of reaching any cliest in any part of the
world. In fact, the client only has to accept tovadoad a small plug
used to permit the service authentication and fonatg.

8.1.1How to use the Webex service

You will receive an email from IDS Customer Carentaning a link
to the support session (see Fig. 8.1).

B Invitation to support session - Message (Plain Text)

Fle Edit \Mjew Insert  Format  Tools  Actions  Help Twpe a question for help =

¢ Reply | €8 Reply to All | o Forward | S w Dj | e w - ﬁ -

|ﬂ Extra line breaks in this message were removed, To restore, click here,

Fram: ids support [ids_support@yvirgilio,it] Senk: Tue 7/5/2005 2:41 PM
To: f.saraceni@ids-spa.it

it

Subject:  Inwitation to support session

Hello Saraceni Francesco, LI

ids support has invited vou to join a support session. Please click
the link helow to bhegin the =ession.
https://supporttrial.wehex.com/supporttrial/sc3idi/t.php?I=
T32159716.f.saracenis40ids—-spa. it

http://www. wehex . com
Eringing the support to you [(TH)

Fig. 8.1 — Mail sent by IDS to the client

Once you have clicked on the link sent by emaike ttollowing
window will appear. Insert your data into the fo(see Fig. 8.2).
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Pre-Session Form

In order to provide a higher quality of service, we ask that you fill in the following information:

Support session number: 732 1539 716

First name: |Saraceni {Required)
Last name: ]Franc:a SCO

Email: ]E sarmceni@ids-spal

Company: |[oE]

Fig. 8.2 — Client data insertion form

Once you have clickedSubmit, the following page will appear
showing a downloading bar. The session starts asn sas the
download is complete. (sédg. 8.3).

O Ssiting ap Wkl - Hicrasnft Inter

Db LR i P Mkt r
Gmpr - =] |Z] . ey et it e s |
Egiirems N hitzi | begpa W saabas ooy oot e e W0 el eeehe i s g B L-appa DRl T aa B L 00 e i I e o  Era R I T ﬂ ﬂ-l’.r Lmks
&
One mament FI||!'BS|!...
ol =
Twawrmwy b et ™ 15*
 —
Cuww I
|
i ore 2 [ bt

Fig. 8.3 — Webex Set up window

As you can see from the following screen (Fig. 84 are given a
console, just containing theChat, Video and Leave Session
commands.
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el Supporl Conber - Plareeall Jidesniet Exphirer

B Zoi M Fuede Tk b | &
au. " 1] 2l [ el 7 P 2| [ T K 4
RIS | Dot - ot v s v r sl A s s o gt - e Pl e e Sl o S0 e | R E 2 2 b g 20 j ﬂ'a'ltl L=

Waealcome to Support Centar

= mumpor vl wes i wow theouzh s idemciie soppol sess o

LR 4 ' i £ 3
'\"'. 5 ﬁ ¥ =owvmddd ee ooesve e s=ssine cics the Leaws Session bollon be o

Sappnrt (il

Tasae fur vivery peheg, Gicl Fere

]

£ I By g imrat

Fig. 8.4 — Welcome to We bex Support Center window

At this point, IDS Customer Care can perform a epfoperations on
your desktop:

* Request control of the desktop using the RequesmntrGb
command.

* Give you control of the IDS desktop using the Sh@&antrol
command.

* Request to display the remote desktop using Redviesit.
e Share the visualisation of the IDS desktop usingr8iiew.

Before each command is activated, you are askedcémfirmation
through the following window (Fig. 8.5).
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™ Allow Desktop Control

Do you want to allow the support representative to share contral of your
? dezktop?

- Grant permizzion for all actions during this seszion without prornpting
agair

Lancel

Fig. 8.5 — Command acceptance window
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APPENDIX A - THE PRELIMINARY INVESTIGATION

The first fundamental phase for any field surveynsists in the
preliminary investigation: its scope is to acqual the necessary
information for the logistics of the operation, itak into account the
objectives to be performed.

In the specific case of a georadar investigation émderground

utilities searching, the first thing to considertliee accessibility of the
site, in terms of taking into account the spacelab& for the passage
of the antenna trolley and considering any archited obstacles that
could cause an obstacle to the data acquisitiorsg@h@ften, in fact,

the investigation is performed in streets, squaard on pavements
with a relatively high level of urban traffic, anabove all, in the

presence of randomly parked cars.

The main points to be considered during this phase described
below:

» Specific permissions must be obtained (access tiegtean
zones, permission to interrupt the traffic flowg gt

» Any difficulties in accessing the site must be cidesed,;
» The space available;
» The presence of parked cars;

» The level of traffic;.

It is the task of the user to take these pointe mdnsideration when
programming the work.

APPENDIX B - THE TECHNICAL MAPS

Technical maps of the existing utilities are prodddy the various
utilities companies.

These give general indications in a schematic wepuathe type and
position of the utilities that are managed and/avéenbeen constructed
by them.

These maps can be requested by faxing or writinthéocartographic
or planning office of the companies, specifyingaclg the streets and
areas of interest.
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The most important types of utilties (which may beanaged by
different agencies) to be considered are:

» Public Street Lighting
Low, Medium and High Voltage Electricity Cables
Water supply

Gas

Y V. V V

Telephone Cables

» Sewers

Even though they may be very generic, these mapsesent an
Important support during the extraction and datarpretation phases,
since they give the user a first idea, if not amastive one, of the
utilities that are present.

For this reason, it is important that the uservat#s the procedures
for obtaining these maps well in advance to makee ghat they will
be available during the data extraction phase.

APPENDIX C - OPENING MANHOLES

This phase is normally performed once the acqaisighase has been
completed, and consists in opening the manholesente in the
investigated site.

The data regarding the depth, diameter, and doectf the utility
should be saved on the work sheet: this will preweu with further
reference data during the interpretation phase, awitl allow

propagation velocity estimates to be performed rideo to calculate
the depth of the identified utility as precisely @sssible.
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