ROBOSCAN 1M
NONINTRUSIVE SECURITY INSPECTION SYSTEM for LARGE OBJECTS (TRUCKS,
CONTAINERS, RAILCARS etc.) COMBINING
RADIOGRAPHICAL IMAGING,
UNDER SIDE VIDEO IMAGING,
RADIOACTIVE MATERIALS DETECTION
and DOCUMENTG® INTEGRITY CHECKING

The nonintrusive inspection system ROBOSCAN 1M, radiographies containers, vehicles,
rail cars or any other large objects, providing as well under side video image, automatic
radioactive materials detection, documents integrity checking, having the capability to save
complex files containing the results of all mentioned inspection in to a unique folder.

ROBOSCAN 1M can be used to inspect large cargo by passing through a radioactive
materials detector, then through an under side video imaging subsystem, finally being
scanned with Gamma ray, to realize a radiography, that can be evaluated together with the
under view real image. The integrity of the transport documents can be checked with Video
Spectral Comparators (VSC) in order to detect the eventually forged documents.

All known mobile scanning systems,have t he oper at orobdthe scamrieiés mo u
chassis, exposing the operating crew to professional and/or accidental irradiation risks. The

present system eliminated this risk by separatingt he oper at oMolilsContalbi n on
Center, (MCC), organized inside a caravan that during scanning process is placed outside

of the exclusion area and during transport is attached to the scanner vehicle. From this

cabin the operator can remote control all processes, as well the scanner slow motion

movement (direction, speed, steering, transmission and brakes) by Wireless Local Area

Network (WLAN).

Another major difference between all competitor systems and the presented one is that
ROBOSCAN 1M doesn 0t n drivest to @ontrol the t r u arniov@erment (drive direction,



sense, steering, brakes, v e hi cectc.pThese fpnatiors rare tmanaged by a
ndr i v eubsysesnghat controls all the commands and parameters of the truck.

The operation of the competitive systems needs a minimum three person crew per shift,
operator, driver and external supervisor, the last one having the responsibility to manage
the traffic flow of the vehicles that are to be scanned, as well as to prevent intrusion of any
persons inside the exclusion area, where there is high risk of irradiation, during scanning
process.

The operation of ROBOSCAN 1M is fully automated, allowing to be controlled by a single
person, providing simultaneously additional inspections by detecting radioactive materials
in the scanned cargo and generating a underside video image, extremely useful for a better
understanding of the radiography, as well to determinate if additional objects where
attached on the underside of the vehicle with fraudulent intention.

ROBOSCAN 1M manages the access of the vehicle that is to be scanned in the exclusion
zone, through an automated traffic flow management subsystem that automatically controls
the entry/exit barriers and traffic light. The vehicle to be inspected passes through a
radiation materials detector and over a special designed video camera subsystem to realize
the underside video image, ending to be by placed in a marked area in order to be scanned
(radiographied).

The driver of the scanned vehicle leaves the exclusion area and then the perimeter
protection of the exclusion area is automatically activated, followed by the initiation of the
scanning process by remote commands transmitted to the Mobile Scanning Unit (MSU) in
order to switch on the radiation source and to initiate the slow movement along the
scanned truck/container. The movement is automatically controlled by electronic and
informatics modules, connected with the control centre in WLAN, used to transfer
commands, real time status information and image data.
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Mobile Scanning Unit (MSU)



The scan process is automatically stopped in one of the following cases:

- when the detector boom reached the end of the scanned vehicle and
consequently, the detectors receive the maximum level of radiation;

- when the scanning movement reaches the end of the programmed scanning
length;

- when the protection limiter of the movement is triggered,;

- when the perimeter protection of the exclusion area has been breached,;

- when the proximity sensor has been triggered, indicating dangerous
distance between the detector boom and the scanned vehicle;

- when obstacles are detected by the sensors placed on front and rear of the
MSU.

During the scanning process, the scannedi mage i s di spl ayemndonimm t h
and at the end of this step, the perimeter protection of the exclusion area is automatically
deactivated and the scanned vehicle may leave the scanning area.

The subsystem for the automated control of speed/sense motion and steering of MSU is

built with an electric servo-drive that controls the steering. The subsystem receives

i nformation about t h andgendaratesautomatchlly the conemamete i t i ¢
drive the mobile on the desired trajectory.

The hydraulic slow motion subsystem drives the MSU in slow speed (continuously variable
in the range of 0.2 up to 1,2 m/sec, controlled by a dedicated software application. The
scan speed can be set by the operator, or it can be modified in real time during he scanning
process (i.e. if the inspected vehicle is empty the operator can accelerate to the maximum
speed in order to save time).

The automated traffic flow management subsystem consist in two barriers and optional two

traffic lights, wireless commanded by a dedicated software application and the exclusion

area protection subsystem consist in four Passive Infra Red (PIR) motion detection
sensor s, a control modul e for the sensoonsd s
source shutdown module in case that the exclusion area has been breached.



Traffic management sub-system

Infrared barriers

The subsystem for acquisition, processing, storage and displaying of scanned image is
made out of a number of radiation detectors that are connected to the input channels of the
electronic imaging subsystem, running a dedicated software application, connected through
WLAN to the main processing unit that displays the scanned image on a LCD monitor.

The under view video imaging subsystem consist in a special dedicated optic unit,
integrating video cameras, lens and illumination and an image acquisition hardware and
software module.

The radiation material detector gate consists in a Gamma and neutrons detectors and the
software module to interpret the output signals and to generate an alarm in case



radioactive materials are detected in the cargo. The software application indicates the
approximate position of the radioactive material detected in the cargo.

The document checking subsystem consists in a optical module integrating a video camera
with high zoom lens, different wave length light Infra Red (IR), Ultra Violet (UV), direct,
tangential and transparent Visible Light (VL) sources and an image acquisition hardware
and software module.

The computerized management subsystem consist in a computers network, running
several dedicated software applications to control and manage all subsystems and full
operation of the inspection system.

ROBOSCAN 1M has the following key advantages:

- elimination of all professional irradiation risk of the operators as well as the risk of
accidental irradiation of the possible intruders in the exclusion area;

- the reduction of the crew requirements from minimum three members per shift, down to
one single operator per shift;

- increased system mobility, flexibility and manoeuvrability;

- increased automation;

- increased productivity, higher number of scan vehicle/hour, by automating most of the
processes and decreasing the idle time by computer assisted operation;

- very short time for setup of the system upon arrival on site (few minutes, comparing with
15 to 30 minutes as needs the competitive products);

- possibility to modify the scanning speed inside a wide range, during the scan process in
order to offer the best ratio of penetration/throughput ;

- precise control of speed and drive distance in wide range;

- the preservation of all the dynamic performances (speed power and torque) of the
chassi s i n i twithaut afectng its comstructivée performances;

- significant reductonof t he systembés tot al wei ght wi
the tipping moment and the torsion stress withinthe t r u chHadssis;

- very low total weight of the system only 7.5 tons for MSU and 1.0 tons for MCC being
the lightest system in the world market now;

- significant reduction of specific consumptions of energy and fuel (17.5 litter of diesel/100
km in transport mode; 3.3 litter of diesel/hour (during scanning mode) and only 2.2 KW
electric power during normal operation);

- capability of a later analysis of the functioning parameters and/or possible undesired
events by imp |l ement i ng afacifith kimilarko thosexuéed in aviation, that

automatically records all commands, f easd b ac|

well all messages automatically generated by the system in order to assist the operator.
- extended inspection capability by adding radioactive materials detection, under view
video images and documents examination, in a single scanning procedure, without
needing supplementary steps inspection procedures and/or additional time.
- better scanned image geometry, resulting from optimized detector boom shape

The inspection system, mounted on the chassis has two physical operating modes,
dransport modedaoaed. i Sha@annirmg si t i ootherisrdanen
fully automatic by simply touching an icon on the Graphic User Interface (GUI) displayed
on the touch screen.

In t he A tmodedmtisepboomtis folded along the chassis in order to assure lower
overall dimensions comparing with the legal limits, in order to be admitted on public roads
(3.75m much lower than the legal limit of 4.0 m). The MCC is towed by the MSU during the
transport mode.
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I n t he MmModeatmeeétectgr boom is laterally extended, to the right, perpendicularly
on the axle of the chassis, and the source is placed laterally to the right, at a distance of 4.3
m from the edge of the chassis. This insures a tolerance of 0.9 m on each side of the
scanned vehicle. The system allows 3 preset settings of the booms: Standard, Extended
and Reduced, in order to scan in optimal conditions both large (out of clearance) and small
vehicles. The barriers and traffic lights are placed in the entrance and exit points of the
exclusion area and the mobile control centre is placed near the entrance in this area
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Standard scan position



Extended scan position

Reduced scan position

The subsystem for acquisition, processing, storage and displaying of scanned image is
composed from a series of hardware equipment and software applications and it6 s
designed to collect, process, analyze and interpret the radiation signals from the radiation
detectors, in order to generate a radiography of the scanned object.



