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Description

�[0001] This invention relates to a nonintrusive inspec-
tion method and system, that radiographies containers,
vehicles and train carriages without having to break
seals, open containers or physical control.
�[0002] The invention may be used for the scanning of
vehicles, to create a radiography, that can be evaluated
and from which to result the nature and quantity of the
transported merchandise, to track down smuggling at-
tempts or illegal transports of forbidden or undeclared
products (drugs, explosives, weaponry, etc), for antiter-
rorist protection, by scanning all vehicles that have ac-
cess in restricted areas, like airports, maritime and fluvial
harbors, border crossing points, access to secure build-
ings, military bases, etc.
�[0003] With the purpose of nonintrusive control several
scanning methods are known, for which the following ra-
diation sources: �

- Gamma radiation sources, generated naturally by
double encapsulated radioactive material like: Co-
balt, Cesium, etc.

- X-�ray generators or linear accelerators of X- �ray,
gamma radiation and neutrons

�[0004] The nonintrusive inspection system principle
requires the irradiation of a detector area, linearly placed
in front of a thin fan- �shaped curtain of collimated radiation
through which the scanned object is relatively moved.
The detectors’ electrical signals are analogically/ �digitally
processed, to generate, line by line, a radiography to be
displayed on a PC monitor. The relative movement of the
scanned object is realized by moving the object relative
to a fixed scanner, or by moving the scanner relative to
a fixed object. The operation of the entire system is re-
alized from a control cabin, placed close to the scanner,
cabin for which extensive radiation shielding is manda-
tory.
�[0005] This method has the drawback that it exposes
the operators to the professional irradiation risk.
�[0006] Currently, several nonintrusive scanning sys-
tems are known that include the technologies presented
previously. One of these is the mobile imaging system
with gamma radiation, GaRDS, manufactured by the
American company RAPISCAN SECURITY PROD-
UCTS Inc. On this product, the radiation source is carried
by a metal boom solidary with the chassis that is very
expensive, heavy, that generates an important tipping
moment and has the disadvantage of limiting the position
of the radiation source to the maximum length of the
boom. GaRDS, like all other mobile scanning systems,
that are presently known, have the operator’s cabin
mounted on the chassis, exposing the crew of the system
to the professional and accidental irradiation risks, risks
eliminated by the present invention by building the oper-
ator’s cabin on a mobile, tow able unit, that is placed
outside of the exclusion area during scanning proce-

dures, and controls all processes from distance by radio.
Another major difference is that the known systems, in-
cluding GaRDS, need a driver to operate the scanning
unit, need eliminated in the present invention by imple-
menting a subsystem for the automated control of speed
and steering.
�[0007] Other disadvantages of the known systems
consist of the fact that they are heavy, being installed on
vehicles capable of carrying heavy loads, with two up to
four axles, necessary to bear the weight of the compo-
nents and of the counterweights that compensate the
tipping moment generated by the boom holding the ra-
diation source at a lateral distance of minimum 4 meters
away from the detectors area.
�[0008] The operating of the known systems is very
complicated, needing a minimum three person per shift
crew, operator, driver and external supervisor, the last
having the responsibility to direct the traffic of the vehicles
that are to be scanned in the scanning area, as well as
to prevent intrusion in the exclusion area, where the dan-
ger of irradiation exists.
�[0009] The technical issue that is dealt by the present
invention is the realization of a nonintrusive inspection
method and system, that eliminates entirely the profes-
sional irradiation risk, by removing the operators cabin
(the control centre) from the exclusion area and eliminat-
ing the need of a driver and external supervisor, by au-
tomation and remote operation of all processes deployed
in the exclusion area and the limitrophe area. By imple-
menting these automated processes, the reduction of
personnel to one person per shift is possible.
�[0010] The nonintrusive inspection method, according
to the invention, eliminates the disadvantages mentioned
above by that the vehicle that is to be scanned has access
in the exclusion area through an automated traffic man-
agement subsystem that automatically commands the
functioning of the barriers and of the entry/�exit sema-
phores. The vehicle is placed in a marked spot, before
its driver left the exclusion area (where there is the irra-
diation risk), then the protection of the exclusion area is
activated, followed by the initiation of the scanning proc-
ess by remote commands to the mobile scanning unit
and the source carrier robot, when the radiation source
is activated and the slow and constant motion movement
of the two mobile units is started. These units are moving
rectilinear and uniform on parallel trajectories framing the
scanned vehicle. The source robot is moving synchro-
nized with the mobile scanning unit. The movement of
the mobile units is automatically controlled by electronic
and informatics modules, connected with the control cen-
tre in a local area network, through radio modems, centre
from which they receive commands, and towards which
they send in real time status information and dedicated
data. The stopping of the scan is performed automatically
in the following situations, when the detector boom has
passed the extremity of the scanned vehicle and the de-
tectors receive the maximum level of radiation, at the end
of the programmed scan length, when the protection lim-
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iter of the movement is triggered, when the protection of
the exclusion area has been breached, when the prox-
imity sensor has been triggered indicating dangerous dis-
tance between the detector boom and the scanned ve-
hicle, when obstacles close to the guiding paths have
been automatically detected by sensors placed on the
mobile units. The stopping of the scanning process can
be manually commanded by the operator in any moment.
During, this stage of the process, the image resulted from
scanning the vehicle is displayed on the operator’s mon-
itor and at the end of the stage the protection of the ex-
clusion area is automatically deactivated, and the vehicle
may leave the scanning area. The two mobile units move
back to the start position and the scanning cycle may be
restarted.
�[0011] The system that implements the method pre-
sented above, consists of a mobile scanning unit installed
on an truck chassis, onto which a boom with detector
areas specific to the radiation type used is mounted, a
source robot carrier of a radiation source, both units being
autonomous and having subsystems for the automated
control of speed and steering, a positioning synchroni-
zation subsystem and a hydraulic propulsion subsystem
to realize a rectilinear and uniform slow motion of the
scanning unit. The system includes also a mobile control
centre, that is placed outside of the scanning area and
that remotely manages all processes, including a sub-
system for acquisition, processing, storage and display-
ing of scanned image. The system also includes an ex-
clusion area protection subsystem, an automated traffic
management subsystem and a computer management
subsystem.
�[0012] The mobile scanning unit has a detector boom
made up of the upper detector area mounted on a steel
prop that can pivot round an axle, in a bearing solidary
with a supplementary chassis and the lower detector ar-
ea, the last being mounted independent in a oscillatory
dogging, the two areas having separated folding systems
during transport, but with unitary functionality during
scanning operation.
�[0013] The detector boom is made up of five segments
oriented under different angles and is made out of light
alloy assembled in the form of the letter "T".
�[0014] In a first implementing variant, the subsystem
for the automated control of speed and steering of the
two units is built with an electric motor that drives the
steering column and an electronic command module.
The subsystem receives information about the units’ rel-
ative positions to two guiding paths that must induce two
parallel trajectories. The positioning information are re-
ceived through some hardware/�software modules M2r
and M2s and processed through some M1r and M1s
module, which supply the input for the positioning syn-
chronization subsystem, connected to the chassis’ and
source robot’s execution servo systems.
�[0015] In another implementing variant, the subsystem
for the automated control of speed and steering receives
information regarding the relative position to a fixed net-

work of laser reflectors, from some rotating beam laser
sensors placed on the two mobile units, through M2r and
M2s hardware/�software modules and processes them
through the M1r and M1s modules, supplying the input
for the positioning synchronization subsystem, connect-
ed to the chassis’ and source robot’s execution servo
systems.
�[0016] The hydraulic motion subsystem that drives the
chassis in slow motion, is made out of a gearbox for com-
bined drive subsystem that has a revelation sensor, a
hydraulic motor, a variable flow capacity hydraulic pump
controlled by an electronic module, commanded by an
automated motion control dedicated software applica-
tion.
�[0017] The automated traffic management subsystem
is endowed with some barriers and traffic lights com-
manded by radio, directly by a dedicated software appli-
cation and the exclusion area protection subsystem is
made out of some motion detection active sensors, a
control module for the sensors’ status and an emergency
automated radiation source shutdown module in the case
that the exclusion area has been breached.
�[0018] The subsystem for acquisition, processing,
storage and displaying of scanned image is made out of
some preamplifier modules to which the detectors are
connected, some multiplexer modules, some analogue-
digital converters, some microcontrollers, a CAN bus,
some CAN modules, a CANi communication interface
with a processing unit that runs a dedicated software ap-
plication, connected through wireless LAN to another
processing unit that runs another dedicated software ap-
plication in order to display on a monitor the resulted ra-
diography.
�[0019] The invention has the following advantages:�

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

- the reduction of the personnel from minimum three
per shift, to one person per shift;

- increased system mobility, flexibility and
manoeuvrability ;

- increased automation;
- increased productivity, higher number of scan vehi-

cle over time unit, by automating processes and di-
minishing the idle time by computer managing the
processes;

- obtainment of a low constant scanning speed, es-
sential to have a maximum penetration a good qual-
ity image without geometric distortion;

- precise control of speed and travelled distance in a
set time range;

- the preservation of the dynamic performances of the
chassis in "transport mode";

- significant reduction, with over 20% of the system’s
total weight with positive effects in the reduction of
the tipping moment and the torsion stress within the
chassis;
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- significant reduction, with over 30% of specific con-
sumptions of energy and fuel;

- capability of a later analysis of the functioning pa-
rameters and/or possible undesired events by im-
plementing a "black box", similar to those used in
aviation, that automatically records all commands,
feedback and system’s functioning parameters.

�[0020] Further is presented an example of implement-
ing of the invention in connection with the figures from 1
to 13 that describe:�

- fig.�1, perspective view of the nonintrusive inspection
system, according to the invention, placed within the
exclusion area;

- fig. 2, overview of system and exclusion area, ac-
cording to the invention, with the implement variant
of guiding paths;

- fig. 3, overview of system and exclusion area, ac-
cording to the invention, with the implement variant
of rotating beam laser sensors;

- fig. 4, nonintrusive inspection system diagram, ac-
cording to the invention;

- fig. 5, schematics overview of the driving train when
using mechanical direct drive

- fig. 6, schematic overview of the driving train when
using the hydraulic pump of the gearbox for com-
bined drive interpolated between the output shaft of
the gearbox and the input shaft of the rear axle;

- fig. 7, schematic lateral view, of the gearbox for com-
bined drive

- fig. 8, overview of the systems cabin with the sub-
system for the automated control of speed and steer-
ing, in the implementing variant of the guiding paths;

- fig. 10, overview of the chassis in transport mode;
- fig. 11, view from the back of the mobile units in scan-

ning position;
- fig. 12, positioning synchronization subsystem dia-

gram;
- fig. 13, subsystem for acquisition, processing, stor-

age and displaying of scanned image diagram;

�[0021] The nonintrusive inspection method has the fol-
lowing steps: �

- the vehicle that is to be inspected is brought up to
the entry barrier in the scanning area;

- the driver of the vehicle steps out of the vehicle and
hands over the transport’s documents;

- entry in the scanning area is allowed, the entry barrier
is raised and the entry traffic light is switched on
green, and the exclusion area protection subsystem
is deactivated;

- the driver positions the vehicle in the scanning area,
in the marked spot and leaves the exclusion area;

- the exclusion area protection subsystem is activat-
ed;

- the operator, initiates the scanning process from the

control centre by radio transmitting the command to
the mobile scanning unit;

- the radiation source is activated and the slow motion
of the scanning unit is initiated. The system moves
rectilinear with constant speed along the inspected
vehicle. The source robot moves rectilinear and uni-
formly synchronized with the scanner, on a parallel
trajectory, so that the inspected vehicle is placed be-
tween the source robot and the detector’s area. The
two vehicles are energetically independent, but syn-
chronized with each other and both with the scanning
lane. The speed of the units are controlled automat-
ically by electronic and informatics modules on board
of each unit mobile unit. These modules are radio
connected, through radio modem in the LAN with the
control centre from which they receive commands
and to which they send feedback;

- the scan is automatically stopped in the following
situations:�

o if the detector boom passed the inspected ve-
hicle’s extremity, so the imaging system re-
ceives a series of white lines meaning maximum
level of radiation on all detectors;
o at the end of the programmed scanning length;
o if the length limitation system has been trig-
gered;
o if the protection of the exclusion area has been
breached;
o when the distance between the detector boom
and the inspected vehicle is dangerously small,
the proximity sensor that measures that dis-
tance triggers;
o on the automatic detection of obstacles in the
proximity of the guiding paths, by the sensors
placed in the front and back of the mobile units;

- all documents regarding the transport are scanned
and stored in a database;

- the radiography of the vehicle is displayed on the
monitor in the control centre;

- at the end of the scanning phase, the protection of
the exclusion area is deactivated;

- the driver of the inspected vehicle receives back the
transport’s documents;

- the exit barrier raises, the exit traffic light turns green
and the vehicle leaves the area;

- the exit barrier returns and the cycle can be restarted;
- a file that contains the radiography and the real im-

age of the vehicle as well as copies of all documents
concerning the transport is created and stored with
a unique identity.

�[0022] The nonintrusive inspection system, according
to the invention, is a mobile ensemble of radioactive scan-
ning, installed on an autonomous chassis 1, light with a
metallic boom 2 built on it, made of steel and light alloy,
composed of five angular segments, articulated and driv-
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en by hydraulic cylinders. On the boom 2, there is an
upper detector area 3 and a lower detector area 4, there-
fore the metallic boom 2 will be referred from this point
forward detector boom.
�[0023] On a mobile unit that will be referred from this
point forward, source robot 5, there is a radiation source
6.
�[0024] The source robot 5, is connected to a position-
ing synchronization subsystem 7 which synchronizes the
position of the source robot 5 with the autonomous chas-
sis 1, the subsystem 7 having reference elements on the
autonomous chassis 1 and on the ground.
�[0025] On the autonomous chassis 1, a gearbox for
combined drive subsystem 8 is mounted, onto which a
hydraulic motion subsystem 9 is mounted for movement
of the autonomous chassis 1 with low speed, electroni-
cally controlled, during scan. For keeping the straight-
line motion of the autonomous chassis, the nonintrusive
inspection system has a subsystem for the automated
control of speed and steering 10.
�[0026] A subsystem for acquisition, processing, stor-
age and displaying of scanned image 11, receives sig-
nals and data from the radiation detection areas mounted
on the detector boom 2, digitizes the data and transmits
it, through the radio modem, to a mobile control centre,
where a radiographic image of the scanned object is cre-
ated. This image is analysed by the operator and stored
electronically.
�[0027] Because in the scanning area a radiological
protection against accidental irradiation of possible in-
truders must be insured, an exclusion area protection
subsystem is provided, which establishes a rectangular
excluding area a and is connected with an automated
traffic management subsystem 14, which administrates
the peripherals for access control in the scanning and
limitrophe area, of the vehicles which are to be scanned.
The peripherals are an entry barrier 15, an exit barrier
16, an entry semaphore 17 and an exit semaphore 18.
�[0028] A computer management subsystem 19, com-
mands and controls from distance all the subsystems of
the entire assembly: the steering, engine revolution and
the position of the autonomous chassis 1 in the exclusion
area a, of the source robot 5, and all others peripherals
connected in the system, according to the invention, com-
municating with all these in a wireless LAN.
�[0029] All physical components of the computer man-
agement subsystem 19, and the operator post are in-
stalled in the mobile control centre 12, which is towed
during transport by the autonomous chassis, and is
placed outside the exclusion area a in the scanning
mode.
�[0030] In a first implementing variant (fig. 2), inside the
exclusion area a, on the scanning direction, some guiding
paths 20 and 21 for controlling the movement of the au-
tonomous chassis and the source robot 5 are installed.
�[0031] In another implementation variant (fig. 3), the
subsystem for the automated control of speed and steer-
ing 10 may be designed with some rotating beam laser

sensor 22, a fixed network of laser reflectors 23 set in
the exclusion area a and a software application for
processing the data, computing the orientation and po-
sition parameters and taking correcting actions for steer-
ing and speed.
�[0032] The inspection system, according to the inven-
tion, mounted on the autonomous chassis 1 has two
modes of physical modes, "scanning mode" and "trans-
port mode". The transition from one mode to another is
done by operating some hydraulic cylinders which are
reconfiguring the components’ positions.
�[0033] In the "transport mode" the detector boom 2 is
folded along the autonomous chassis 1 in order to assure
the legal overall dimension for transport on public roads
and a good repartition of the load on the axles. The source
robot 5 and the components of the automated traffic man-
agement subsystem 14 are raised on the autonomous
chassis 1 platform, in special containers, and mechanical
ensured. The mobile control centre 12 is towed by the
autonomous chassis 1 and the gearbox for combined
drive subsystem 8 is switched in transport position, with
direct shaft connection between a gearbox 24 and a mo-
tor axle 25.
�[0034] In the "scanning mode" the detector boom 2 is
laterally extended, to the right, almost perpendicularly on
the axle of the autonomous chassis 1, and the source
robot 5 is placed laterally to the right, parallel with the
longitudinal axle of the autonomous chassis 1. The bar-
riers 15, 16 and semaphores 17, 18 are placed in the
entrance and exit points of the exclusion area a and the
mobile control centre 12 is placed near the entrance in
this area. The gearbox for combined drive subsystem 8
is switched to "scanning mode", meaning the shaft output
from the gearbox 24 is moving a hydraulic pump 26,
joined with a hydraulic motor 27, which is connected di-
rectly, mechanically with the motor axle 25.
�[0035] The autonomous chassis 1 must be one ho-
mologated according to the international standards to al-
low transport on public roads without needing a special
transport authorization. The autonomous chassis 1 has
a supplementary chassis 28, made of steel, on which all
the components of the mobile scanning unit are joined,
respectively, the two areas 3 and 4 of the detector boom
2, the enclosed parts of the hydraulic system as: oil tank,
the distributors, adjusting and securing circuits, the
source robot’s transport container, the lockers with elec-
trical and electronic circuits, the lockers in which the bar-
riers, semaphores and guiding elements are transported
and the generator. Some of these assemblies do not fig-
urate, because are well known and unclaimed compo-
nents.
�[0036] The detector boom 2 is made of steel prop 29
that can pivot on an axle, in a bearing 30 solidary with
the supplementary chassis 28. On this prop 29 the upper
part of the detector boom 2 is mounted, in an oscillatory
joint, made from a five segment, "T" shape, light alloy
structure.
�[0037] The preferred constructive solution is the use
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of one detector boom 2 made of five segments. The ver-
tical segment is constructed in two parts: the lower de-
tector area 4, mounted independently, laterally to the
right, on the supplementary chassis 28, in an oscillatory
fix in a perpendicular bolt on the longitudinal axle of the
chassis and the upper detector area 3, mounted on the
pivoting steel prop 29. The strength structure of the de-
tector boom 2 is made of light alloy sheet, assembled in
"T" shape.
�[0038] Depending on the chosen radiation source, the
system, according to the invention, will include the de-
tector areas 3 and 4, in order to transform the radiation
received in electrical signals which are then processed
and transformed in radiographic images of the scanned
object. For an X-�ray source hybrid detectors with scintil-
lation crystals and photodiodes or monolithic detectors
with jointed load circuits will be used. For a gamma ra-
diation source hybrid detectors with scintillation crystals
jointed with photomultiplier tubes will be used. For a neu-
tron source hybrid detectors with scintillation crystals
having a very fast response and great efficiency jointed
with photomultiplier tubes will be used.
�[0039] All hybrid detection systems are using photodi-
odes or photomultiplier tubes that have maximum sensi-
bility for the visible band to which the scintillation crystals
have a maximum response to the type of radiation used.
�[0040] The placement of the detectors may be done
depending on the combination source-�detector and the
constructive variant of the detectors, on a line or two or
in matrixes of different forms.
�[0041] The source robot 5 is made of a vehicle specially
built for this application, autonomous and remotely com-
manded which has the role to carry the radiation source
6, with low and constant speed, electronically synchro-
nised with the movement of the autonomous chassis 1
on a parallel trajectory.
�[0042] The propulsion of the robot 5 is electrical and
his autonomy is assured by batteries and an electric gen-
erator, elements that do not figurate. The speed and di-
rection of motion of the robot 5 are adjusted by self as-
sisted systems by microcontrollers which communicate
wireless with the control centre 12 and the autonomous
chassis 1. The relative positioning between the source
robot 5 and the autonomous chassis 1 is assured by the
positioning synchronization subsystem 7, having as ref-
erence elements fixed points on the autonomous chassis
1.
�[0043] The radiation source 6 is fixed on the chassis
of this mini-�vehicle, which is the robot 5, in a way that a
radiation curtain b to be collimated on the detector area
3 and 4.
�[0044] In the "transport" mode the source robot 5 is
loaded on the platform of the chassis 1 in a specially
made container according to the radiological security
standardizations. The access on the chassis’ 1 platform
is assured by a hydraulic elevation platform, which does
not figurate that also insures the secure locking of the
transport container. The controls for the direction and

speed of motion are available at the level of the robot 5
in order to handle it during independent movements like
the climbing on the autonomous chassis 1 or initial posi-
tioning in the scanning area.
�[0045] The positioning synchronization subsystem 7
is used for synchronisation of the speed and position of
the source robot 5 with the chassis 1. The subsystem 7
is made of one hardware/�software module M1r, placed
on the source robot 5 and another hardware/�software
module M1s placed on the chassis 1; the modules ex-
change data about the speed and the position in the scan-
ning lane. Beside these modules M1r and M1s, there are
another two hardware/�software modules M2r and M2s
that are permanently monitoring the position of the two
mobiles, the autonomous chassis 1 and the source robot
5 and sends them commands.
�[0046] The positioning synchronization subsystem 7
(fig. 12) functions in the following way: the modules M2r
and M2s are retrieving data regarding their position in
the scanning lane through digital analysis of a video im-
age showing a guiding path 20 and 21 or from a rotating
beam laser sensor 22 which reflects successively in the
fixed network of laser reflectors 23 placed in the exclusion
area a according to fig.�3. On every actualisation of posi-
tion in the perimeter, the modules M2r and M2s offer the
position of each mobile unit to the modules M1r and M1s.
Between modules M1r and M1s there is a permanent
connection, through which information about the position
of the mobile units are transmitted. Depending on the
information received, the modules M1r and M1s decide
to synchronise the motion of the source robot 5 with the
dynamic parameters of the autonomous chassis 1, this
decision being transmitted as an execution command to
the subsystem for the automated control of speed and
steering 10.
�[0047] The radiation source 6 used in the nonintrusive
inspection system, according to the invention, may be
made of double encapsulated radioactive material, X-�ray
generator or linear accelerator for gamma ray or neu-
trons.
�[0048] In an implementing variant, the radiation source
is made out of double encapsulated radioactive material,
for example Co60. The choice of the radioactive material
- in the case of. Co60 the energy is 1.3 MeV, and source
activity of 1 Currie - is made depending on the desired
penetration and the available exclusion area a dimen-
sions. The capsule containing the radioactive material is
surrounded by a thick screen that absorbs the radiation
when the source is not activated.
�[0049] The sizing of the screen is made in accordance
with international standards. In this screen a fan-�shape
cut with an angular opening of 80 degrees is made, in
order to collimate a radiation curtain b at a width of ap-
proximately 18 cm on the detector areas 3 and 4, having
placed the radiation source 6 at a distance of five meters
from the detector boom 2. The activation of the source 6
will be made through a pneumatic or electric actuator
system.
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�[0050] The system used, must ensure the automatic
retreat of the radioactive capsule in order to stop the ra-
diation, if the actuator would be defective. The activation
of the source 6, is signalled acoustically and optically in
order to warn the operator and any one of the presence
of radiation in the exclusion area a.
�[0051] The neutron accelerator generates pulses of
fast neutrons. Depending on the detectors’ response, the
atomic number of the substances present in the scanned
object can be determined.
�[0052] The hydraulic propulsion subsystem 9, allows
the chassis 1, to move with low and constant speed be-
tween 0.15-0.85 m/sec. The subsystem 9 uses the gear-
box for combined drive subsystem 8, mounted on the
chassis 1, between the driver shaft 31, of the gearbox
24, and the driving shaft 32, of the motor axle 25. This
gearbox 8, allows the switch of the mechanical power
output from the driving shaft 31 of the gearbox 24, directly
to the motor axle 25, in "transport mode" or to the hy-
draulic pump 26, in "scanning mode".
�[0053] In "transport mode", the driving shaft 31, of the
gearbox 24, is connected directly and mechanically in a
1: �1 ratio, through the driving shaft 32, to the motor axle
25, without modifying the power, torque or speed of the
chassis 1.
�[0054] In "scanning mode", the driving shaft 31, of the
gearbox 24, is connected mechanically in a set ratio with
the hydraulic pump 26. The flow of the hydraulic pump
is commanded by the operator’s software application,
through a dedicated module that does not figurate, and
the hydraulic pump 26, is hydraulically connected in a
closed circuit, with the hydraulic motor 27, which is me-
chanically connected with the motor axle 25.
�[0055] - Through the variable command of the pump
flux 26, a variation of the speed is obtained even when
the revelation of the driving shaft 31, of the gearbox 24,
is constant. The gearbox for combined drive subsystem
8 has a revelation sensor 33, which sends impulses to
the software application proportionate with the revelation
of the hydraulic motor 27, so the software application can
calculate precisely the speed of the chassis 1 and there-
fore, the distance travelled in a set time table. Based on
the result of these calculations, corrections will be applied
in order to insure the motion’s uniformity.
�[0056] The chosen constructive solution, allows vari-
able speed commands in a wide spectrum (0.15-. �0.85
m/s), at very low absolute speed values, impossible to
reach using conventional transmission gears trains and
without altering the dynamic performances of the chassis
1, when travelling in "transport mode" on public roads.
�[0057] The subsystem for the automated control of
speed and steering 10 for the source robot 5 is designed
to control and command the steering and motion of the
source robot 5 synchronized with the speed of the chassis
1.
�[0058] The control of the steering for the two mobile
units can be either mechanically, electronically or mix.
�[0059] The mechanical implementation variant uses

some guiding tracks made from longitudinal profiles as-
sembled in prolongation, that do not figurate, on which
the mobile units 1 and 5 move.
�[0060] The electronic control is realized, using rotating
beam laser sensors 22, which track the network of fixed
laser reflectors 23, and commands a steering servo sys-
tem. This implementing variant includes hardware and
software modules for automatic processing and deciding.
�[0061] The mix control combines the two modes de-
scribed before and is done using optical (laser), magnetic
or video sensors, that track the guiding paths 20 and 21,
on which there are guiding marks. Software and hard-
ware modules command a steering servo system auto-
matically.
�[0062] One possible mix implementing variants of the
subsystem for the automated control of speed and steer-
ing 10, is realized with some video cameras 34, placed
on the vehicles’ bumpers in front and back, processing
units and dedicated software applications, light sources
for enhancing the view of the guiding paths 20 and 21,
and steering servo systems. On the guiding paths there
are guiding marks at relative short distances, under 1 m.,
which serve as correction markers in case there are de-
viations from the programmed speed.
�[0063] The subsystem for the automated control of
speed and steering described in fig. 9 performs in the
first step positioning and orientation data acquisition A0,
followed by interpretation of the orientation data A1,
steering command generation A2, steering command ex-
ecution A3, interpretation of the positioning data A4,
speed command generation A5, speed command exe-
cution A6 and feedback of the performed action RA.
�[0064] Acquisition of the data for positioning and ori-
entation A0 has the purpose to receive data from the
hardware/�software modules M1r and M1s, video camera
34 or a positioning subsystem, made by two rotating
beam lasers sensors 22 and a fixed network of laser re-
flectors 23, placed in the exclusion area a. The received
data is divided in order of their relevance into orientation
data and speed data.
�[0065] Through the interpretation of the orientation da-
ta A1 received, possible deviations from the programmed
trajectory are reported. Based on the information about
the deviation from the normal trajectory, a steering com-
mand A2 is generated, that will operate the steering shaft,
through the servo system which will execute the steering
command A3. The process receives feedback of the per-
formed action, and so, after every command it analyzes
the impact over the orientation parameters, the RA infor-
mation.
�[0066] Through the interpretation of the positioning da-
ta A4 received, the deviations from the correct position
are detected, as well as the synchronizations of the two
mobile units. Depending on the recorded position devi-
ations, a speed command will be generated which will
be transmitted to the synchronization subsystem 7 on
the autonomous chassis 1 or to the electric traction sys-
tem of the source robot 5.
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�[0067] The operating mode of the subsystem for the
automated control of speed and steering 10 in the imple-
menting variant of laser guided operation will be: during
the movement of the rotating beam laser sensors 22,
placed on the autonomous chassis 1 and on the source
robot 5, they emit one laser beam which will be reflected
successively by the fixed network of laser reflectors 23.
The dedicated software application described in fig. 9,
analyzes the received information, takes the decision to
command the servo steering to eliminate the deviation if
that is the case, and if the error in synchronization be-
tween the speed of the source robot and the chassis is
not within the set limits, sends a command correction to
the subsystem for the automated control of speed and
steering 10.
�[0068] The subsystem for acquisition, processing,
storage and displaying of scanned image 11, is com-
posed from a series of hardware equipment and software
applications, according to the diagram from fig. 13 and
it’s designed to collect, process, analyze and interpret
the radiation signals from the detectors, in order to gen-
erate a radiography of the scanned object.
�[0069] The subsystem 11 is has n groups, each of 16
radiation detectors GD1...GDn, every group being con-
nected to one electronic module, that includes a pream-
plifier with 16 parallel channels PA1...PAn, which signals
are multiplexed in one of the M1...Mn multiplexers, and
then converted analogue-�digital in one of the
CA/D1...CA/Dn converters, and through one
MC1...MCn - microcontrollers and one of the
CAN1...CANn modules, the signals passes through a
CAN- �BUS to a processing unit UPd running a dedicated
software application Sd. Through a CANi interface, the
information is transmitted further through a wireless LAN,
to a process unit UPa running a software application Sa
that displays the radiography on a monitor Mon.
�[0070] In the frame of the detector boom 2 some elec-
tronic modules are mounted, each one commanding
groups of 16 detectors each, the number of modules used
is determined by the length of the detector boom 2.
�[0071] The detector boom 2 is connected to a data
processing unit connected with the CANi interface. The
dedicated software application Sd, running on the UPd
unit, receives data from the CANi interface and sends
them through a radio modem to the mobile control centre
12, where they are interpreted in order to create a radi-
ography of the scanned object. This image is displayed
on the monitor Mon, and another application allows the
operator to apply different proprietary software filters on
the image, in order to enhance some parameters of the
image.
�[0072] The wireless LAN is used to connect the data
processing units Upa and Upd.
�[0073] The exclusion area protection subsystem 13 is
an active radiological protection subsystem, which oper-
ates directly the source 6, to automatically shut it down
in the case that the exclusion area a has been breached.
The active sensors of the exclusion area protection sub-

system 13, are placed in groups of two in the extremities
of a diagonal of the exclusion area a and angled 90 de-
grees one with the other, they create a virtual barrier two
meters high and forty meters long, enough to limit a rec-
tangular surface of maximum 40m � 40m. These sen-
sors are permanently radio connected with the control
centre 12, where they send an alarm signal in case of a
breach of the infrared barrier. This signal automatically
closes the source 6 and activates a text, vocal and graph-
ical message on the graphical interface of the operator’s
software application, indicating the breached side. The
subsystem is designed to work in difficult weather con-
ditions like rain, snow, wind, dust, extreme temperatures,
etc.
�[0074] The subsystem-�for protection of the exclusion
area is deactivated to allow the entry/�exit in/out of the
exclusion area a, synchronized with the working times of
the barriers 15 and 16. When the driver of the inspected
vehicle has left the area, the subsystem is reactivated.
�[0075] The automated traffic management subsystem
14 manages the barriers 15 and 16 and the traffic lights
17 and 18 placed at the entry and exit in the scanning
lane in order to control the access of the vehicles that
are inspected. This subsystem 14 is controlled automat-
ically by the operator’s software application. On the op-
erator’s graphical interface live status info are displayed
in real time, like barrier up, barrier down, barrier rising,
barrier descending, malfunction, red light on, green light
on, defective red bulb, defective green bulb. The com-
mands and status are sent throughout some correspond-
ing interfaces and radio modems.
�[0076] The mobile control centre 12, manage all the
components of the mobile inspection system, insuring
the process automation. For a controlled management
and an exact evidence, all commands and feedbacks,
status and human interactions are recorded in a "black-
box". The communication with the mobile units 1 and 5
is realized through some high speed radio modems as
hardware support for data and status communication.
�[0077] In "scanning mode" the mobile control centre
12, is placed outside of the exclusion area a, close to the
entry point. In an implementing variant, the centre 12 can
be a caravan with two compartments, an office compart-
ment and a bedroom compartment to provide the oper-
ator with optimal working and resting conditions in the
case of itinerary travels to perform inspections in different
sites. This configuration is preferred considering the pos-
sibility that the crew could receive long term and distance
missions, and the independence to the accommodation
conditions contributes to efficiency and optimization.
�[0078] The caravan into which the mobile control cen-
tre 12 is lodged, is equipped with an electric generator
and acclimatisation equipment, that allows it to be elec-
trically independent and to function within the normal lim-
its even if bad weather. In "transport mode" this caravan
is towed by the chassis 1 together forming the mobile
nonintrusive inspection system.
�[0079] The removal of the mobile control centre 12 out-
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side of the exclusion area a, as well as the elimination of
the need for a driver during scan, eliminates all risks of
radiation exposure and makes possible the shortage of
operating crew from minimum three per shift necessary
to any existing similar systems, to only one person per
shift.

Claims

1. A nonintrusive inspection method for the scanning
of vehicles using radiations, characterized in that
it consists from the following stages:�

- the vehicle is placed in a marked spot, having
access in an exclusion area through an auto-
mated traffic management subsystem that au-
tomatically commands the functioning of the
barriers and of the entry/�exit semaphores;
- the protection of the exclusion area is activated
after the driver of the vehicle that is to be
scanned left the exclusion area;
- the scanning process is initiated by remote
commands to a mobile scanning unit onto which
a boom with detector areas specific to the radi-
ation type used is mounted and a mobile source
carrier robot;
- the radiation source is activated;
- the slow and constant motion movement of the
two mobile units is started, these units moving
rectilinear and uniform on parallel trajectories
framing the scanned vehicle, the source robot
moving synchronized with the mobile scanning
unit;
- the movement of the mobile units is automat-
ically controlled by electronic and informatics
modules, connected with the control centre in a
local area network, through radio modems, from
which centre they receive commands, and to-
wards which they send in real time status infor-
mation and dedicated data;
- the stopping of the scan is performed automat-
ically in the following situations, when the detec-
tor boom has passed the extremity of the
scanned vehicle and the detectors receive the
maximum level of radiation, at the end of the
programmed scan length, when the protection
limiter of the movement is triggered, when the
protection of the exclusion area has been
breached, when the proximity sensor has been
triggered indicating dangerous distance be-
tween the detector boom and the scanned ve-
hicle, when obstacles close to the guiding paths
have been automatically detected by sensors
placed on the mobile units;
- the image resulted from scanning the vehicle
is displayed on the operator’s monitor;
- at the end of the stage the protection of the

exclusion area is automatically deactivated, and
the vehicle may leave the scanning area;
- the two mobile units move back to the start
position and the scanning cycle may be restart-
ed.

2. A nonintrusive inspection system that implements
the method described in claim 1, characterized in
that includes: a mobile scanning unit installed on an
truck chassis (1), containing some detector areas (3
and 4) specific to the radiation type source used (6)
in a detector boom, a source robot (5) carrier of a
radiation source (6), both units being autonomous
(1 and 5) and having sensors for the automatic de-
tection of obstacles close to the guiding paths, prox-
imity sensors indicating the distance between the
detector boom and the scanned vehicle, subsystems
with feedback, for the automated control of speed
and steering (10), a protection limiter of the move-
ment, a positioning synchronization subsystem (7)
and a hydraulic propulsion subsystem (9) to realize
a rectilinear and uniform slow motion of the scanning
unit, and a mobile control center (12), that is placed
outside of the scanning area (a) and that remotely
manages all processes using a local area network
and radio modems, including a subsystem for acqui-
sition, processing, storage and displaying of
scanned image (11), the system also includes an
exclusion area protection subsystem (13), an auto-
mated traffic management subsystem (14) that com-
mands the barriers and entry/ �exit semaphores and
a computer management subsystem (19).

3. Nonintrusive inspection system according to claim
2, where the mobile scanning unit has a detector
boom (2) made out of the upper detector area (3)
and the lower detector area (4), the last being mount-
ed independently, laterally to the right, on the sup-
plementary chassis (28), in an oscillatory fix in a per-
pendicular bolt on the longitudinal axle of the chassis
and the upper detector area (3), mounted on a steel
prop (29) that can pivot in a bearing (30) solidary
with the supplementary chassis (28), the two detec-
tor areas (3 and 4) having separate folding systems
but unitary functionality during scanning procedures.

4. A nonintrusive inspection system according to claim
3, where the detector boom (2) is made out of five
segments orientated under different angles, and is
made of light alloy assembled in a "T" shape.

5. A nonintrusive control system according to claim 2,
where in another implementing variant, the subsys-
tem for the automated control of speed and steering
(10) of the mobile unit, has an electric motor, to drive
the steering column and an electronic automated
command and control module and receives position-
ing information relative to the two guiding paths (20
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and 21) through some hardware/�software modules
(M2r and M2s) and processes them through some
module (M1r and M1s) resulting the input for the
positioning synchronization subsystem (7), connect-
ed to the execution servo systems of the chassis (1)
and of the source robot (5).

6. A nonintrusive inspection system according to
claims 2 and 5, where in another implementing var-
iant, the subsystem for the automated control of
speed and steering (10) receives information con-
cerning the relative position from some rotating
beam laser sensors (22) reflected in a fixed network
of laser reflectors (23), through some modules (M2r
and M2s) and processes them through some hard-
ware/ �software modules (M1r and M1s), supplying
the input for the positioning synchronization subsys-
tem (7) connected to the execution servo systems
of the chassis (1) and the source robot (5).

7. A nonintrusive inspection system according to claim
2, where the hydraulic transmission subsystem (9),
that propels the chassis (1) in slow motion has a
mechanical gearbox for combined drive subsystem
(8), with a revelation sensor (33), a hydraulic pump
(26) with electronically controlled variable flow ca-
pacity, a hydraulic motor (27) an electronic command
module and dedicated software application for the
automated speed control.

8. A nonintrusive inspection system according to claim
2, where the automated traffic management subsys-
tem (14) in the exclusion area (a) and limitrophe area
has some barriers (15 and 16) with some traffic lights
(17 and 18) commanded wireless and remotely di-
rectly by a dedicated software application, and the
exclusion area protection subsystem (13) of the ex-
clusion area (a) is made out of some active presence
sensors, a control module of the sensors status and
an automatic shut down of the radioactive source (6)
module in case the exclusion area (a) has been
breached.

9. A nonintrusive inspection system according to claim
2, where the subsystem for acquisition, processing,
storage and displaying of scanned image is made
out of some electronic modules that include some
preamplifiers (PA1...PAn), some multiplexers
(M1...Mn), some analogue-�digital converters
(CA/D1...CA/Dn), some microcontrollers
(MC1...MCn), a data bus (CAN- �BUS), some mod-
ules (CAN1...CANn), a communication interface
(CANi) to a processing unit (UPd) running a dedi-
cated software application (Sd), connected in a wire-
less LAN to another processing unit (UPa) running
another software application (Sa) that displays the
radiography of the scanned vehicle on a monitor
(Mon).

Patentansprüche

1. Eine nicht-�invasive Befahrungsmethode für das
Scannen der Kraftfahrzeuge mithilfe Strahlungen,
die aus folgenden Stufen besteht:�

- Das Kraftfahrzeug wird an einen markierten
Ort herbeigebracht, wo es Zugang zur Aus-
schlusszone durch ein automatisches Untersy-
stem für das Management des Verkehrs hat, das
die Funktion der Schranken und der Verkehrs-
ampel beim Ein-/ �Ausgang automatisch steuert;
- Der Schutz der Ausschlusszone wird aktiviert,
nachdem der Fahrer des Kraftfahrzeugs, der zu
scannen ist, die Ausschlusszone verlassen hat;
- Das Scannenverfahren wird von den Fernbe-
dienungsgeräten der beweglichen Einheit und
dem Energiequelleträgerroboter bewirkt;
- Die Strahlungsquelle wird aktiviert;
- Die leichte und gleichmäßige Bewegung der
zwei beweglichen Einheiten wird in Gang ge-
setzt, indem diese Einheiten sich auf gerade und
gleichartige parallelen Bahnen bewegen und
das scannierte Wagen einrahmen und der Quel-
leroboter sich in Übereinstimmung mit der mo-
bilen Scanneneinheit bewegt.
- Die Bewegung der mobilen Einheiten wird au-
tomatisch von elektronischen und Informatik-
modulen kontrolliert, die durch Rundfunkmo-
dems mit dem Kontrollzentrum in einem lokalen
Netz verbunden sind, Befehle vom Zentrum er-
halten und spezialisierte Informationen über Zu-
stand und Angaben zum Zentrum in Echtzeit zu-
senden.
- Das Scannen wird automatisch unter den fol-
genden Umständen abgestellt: wenn der Detek-
torarm das Ende des scannierten Wagens über-
schreitet und die Detektoren das maximale
Strahlungsniveau erhalten, wenn der Bewe-
gungsschutzbegrenzer aktiviert ist, wenn der
Schutz der Ausschlusszone nicht beachtet wird,
wobei der gefährliche Abstand zwischen dem
Detektorarm und dem scannierten Wagen an-
gezeigt wird, wenn die Schranken, die sich ne-
ben den Lenkungswegen befinden, von den auf
den mobilen Einheiten angebrachten Fühlern
automatisch entdeckt werden.
- Das aus dem Scannen des Wagens ergebende
Bild wird auf dem Bildschirm des Operatoren
agezeigt;
- Am Ende des Verfahrens wird der Schutz der
Ausschlusszone automatisch deaktiviert und
das Wagen darf die Scannenzone verlassen.
- Die zwei beweglichen Einheiten kehren zur An-
fangsstelle zurück und das Scannenprozess
kann wieder beginnen.

2. Ein nicht-�invasives Befahrungssystem, das die unter
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Punkt 1 beschriebene Methode verwendet und aus
den Folgenden besteht: einer mobilen Scannenein-
heit auf den Fahrgestell eines Lastkraftwagens an-
gebracht (1), die aus einigen spezifischen Entdek-
kungsbereichen (3 und 4) gemäß dem verwendeten
Strahlungsquelletyp in einem Detektorarm, einem
Strahlungsquelle (6) tragenden Roboter (5), indem
beide Einheiten autonom sind (1 und 5), sowie auch
aus Fühler für die automatische Entdeckung der sich
neben den Führungswegen befindenden Hindernis-
se, Abstandsmelder, die den Abstand zwischen dem
Detektorarm und dem scannierten Wagen anzeigen,
Untersysteme mit Feedback vorgesehen für die au-
tomatische Kontrolle der Geschwindigkeit und der
Richtung (10) mit einem Bewegungsschutzbegren-
zer, einem Synchronisierungsuntersystem der Stel-
lung (7) und einem Wasserantriebsystem (9) zusam-
mengesetzt sind, um eine leichte, gerade und gleich-
mäßige Bewegung der Scanneneinheit zu bewirken
und aus einem mobilen Kontrollzentrum (12), der
jenseits des Scannenbereichs (a) angebracht ist und
sämtliche Prozesse fernbedient, indem es einen lo-
kalen Netz und Rundfunkmodems, einschließlich ei-
nes Untersystems für das Sammeln, die Übertra-
gung, Aufbewahrung und Anzeige des scannierten
Bildes (11) verwendet; das System besteht auch aus
einem Schutzuntersystem der Ausschlusszone, ei-
nem automatischen Untersystem für das Manage-
ment des Verkehrs (13), das die Schranken und die
Ampel beim Ein-/ �Ausgang steuert, und einem Com-
putergesteuerten Managementsuntersystem.

3. Das nicht-�invasive Befahrungssystem gemäß Punkt
2, in dem die mobile Scanneneinheit einen Armde-
tektor (2) hat, der aus der oberen Entdeckungszone
(3) und der unteren Entdeckungszone (4) besteht,
die unabhängig an der rechten lateralen Seite, an
dem zusätzlichen Fahrgestell (28), an einem ver-
schieden Ort montiert wird und mit einem Stift senk-
recht auf die Längsachse des Fahrgestells ange-
bracht wird, und die obere Entdeckungszone (3) wird
an einem Stahlmast (29) montiert, die drehbar (30)
ans zusätzliche Fahrgestell (28) gelagert ist; die zwei
Entdeckungszonen (3 und 4) haben separate ab-
nehmbare Systeme aber sie funktionieren einheitlich
während der Scannenverfahren.

4. Ein nicht-�invasive Befahrungssystem gemäß Punkt
3, in dem der Detektorarm (2) aus fünf in verschie-
dene Winkel gerichteteten Abschnitten besteht und
von einer leichten Legierung in T-�Form hergestellt
ist.

5. Ein nicht-�invasive Prüfsystem gemäß Punkt 2, in
dem in einer anderen verwendbaren Variante das
Untersystem für die automatische Kontrolle der Ge-
schwindigkeit und der Richtung (10) der mobilen Ein-
heit einen elektrischen Motor hat, um die Richtungs-

säule zu leiten, und mit elektronischen automati-
schen Steuer- und Kontrollemoduln vorgesehen
sind und Informationen über die Stellung der beiden
Führungswege (20 und 21) durch einige Hard/�Soft-
waremoduln (M2r und M2s) erhalten und diese wer-
den durch einige Moduln (M1r und M1s) verarbeitet,
woraus sich die Energie ergibt, die für das Synchro-
nisierungssystem der Stellung (7) gebraucht wird,
das an die Ausführungs-�Servosysteme des Fahrge-
stells (1) und den Quelleroboter (5) angeschloßen
ist.

6. Ein nicht-�invasive Befahrungssystem gemäß Punk-
ten 2 und 5, in dem das Untersystem in einer anderen
verwendbaren Variante für die automatische Kon-
trolle der Geschwindigkeit und der Richtung (10) In-
formationen über die relative Stellung von einigen
drehbaren Sensoren erhält mit Laser-�Strahlungen
(22), die in einen festen Netz von Laser-�Reflektoren
(23) durch einige Moduln (M2r und M2s) reflektiert
werden und diese werden von einigen Hard-/�Soft-
waremoduln (M1r und M1s) verarbeitet, wobei die
Energie hergestellt wird, die für das Synchronisie-
rungsuntersystem der Stellung (7) gebraucht wird,
das an die Ausführungs-�Servosysteme des Fahrge-
stells und den Quelleroboter (5) angeschloßen ist.

7. Ein nicht-�invasive Befahrungssystem gemäß Punkt
2, in dem das hydraulische Übertragunsuntersystem
(9), das das Fahrgestell (1) mit einer leichten Bewe-
gung antreibt, besteht aus einem mechanischen Ge-
triebe für das Untersystem mit gemischter Steue-
rung (8) mit einem Entdeckungssensor (33), einer
hydraulischen Pompe (26) mit veränderlichem elek-
tronisch gesteuertem Fluss, einem hydraulischen
Motor (27) und einem elektronischen Steuermodul
und einer spezialisierten Softwareanwendung für die
automatische Steuerung der Geschwindigkeit.

8. Ein nicht-�invasive Befahrungssystem gemäß Punkt
2, in dem das automatische Untersystem des Ma-
nagements des Verkehrs (14) in der Ausschlusszo-
ne (a) und der angrenzenden Zone einige Schranken
(15 und 16) mit einigen Ampeln (17 und 18) hat, die
durch Wireless- �System von einer spezialisierten
Softwareanwendung direkt fernbedient sind und das
Untersystem für den Schutz der Ausschlusszone
(13) in der Ausschlusszone (a) besteht aus einigen
aktiven Positionssensoren, einem Kontrollemodul
für den Zustand der Sensoren und einem automati-
schen Absperrsystem der radioaktiven Quelle (6),
falls die Ausschlusszone (a) überschritten wird.

9. Ein nicht-�invasive Befahrungssystem gemäß Punkt
2, in dem das Untersystem für das Sammeln, die
Verarbeitung, Aufbewahrung und Anzeige des Bil-
des aus einigen elektronischen Moduln besteht, die
aus einigen Vorverstärkern (PA1 ... PAn), einigen
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Multiplexern (M1 ... Mn), einigen analogen/�Digital-
umformer (CA/D1 ... CA/Dn), einigen Mikroreglern
(MC1 ... MCn), einem Datenübertragungskanal
(CAN - BUS), einigen Moduln (CAN1 ... CANn), ei-
ner Kommunikationsschnittstelle (CANi) der Verar-
beitungseinheit (Upd) zusammengesetzt ist, die ei-
ne spezialisierte Softwareanwendung (Sd) leitet, in
einem lokalen Wireless- �Netz mit einer anderen Ver-
arbeitungseinheit (Upa) verbunden und eine andere
Softwareanwendung (Sa) leitet, die auf einem Mo-
nitor (Mon) die Radiographie des scannierten Wa-
gens anzeigt.

Revendications

1. Une méthode d’inspection non invasive pour scan-
ner les véhicules en utilisant les radiations, qui com-
prend les étapes suivantes: �

- Le véhicule est placé dans un endroit marqué,
ayant accès à la zone d’exclusion, par un sys-
tème automatique de management du trafique
qui commande automatiquement le fonctionne-
ment des barrières et sémaphores de la sortie/
entrée ;
- La protection de la zone d’exclusion est activée
après que le chauffeur du véhicule scanné éva-
cue la zone d’exclusion;
- Le processus de scannage est initié par les
télécommandes de l’unité mobile de scannage
et le robot porteur de la source ;
- La source de radiation est activée;
- On commence le mouvement lent et constant
de deux unités mobiles, ces unités ayant un
mouvement rectiligne et uniforme sur des tra-
jectoires parallèles, encadrant le véhicule scan-
né, le robot source se mouvant en synchronie
avec l’unité mobile de scannage;
- Le mouvement des unités mobiles est contrôlé
automatiquement par des modules électroni-
ques et informatiques, connectés au centre de
contrôle dans un réseau local, par des modemes
radio, d’où elles reçoivent les commandes, et
vers lequel elles transmettent, en temps réel,
des informations sur l’état et des données dé-
diées;
- L’arrêt du scannage est effectué automatique-
ment dans les situations suivantes, lorsque le
bras du détecteur a dépassé l’extrémité du vé-
hicule scanné, et les détecteurs reçoivent le ni-
veau maximum de radiation, à la fin de la période
de scannage prévue, lorsque le limiteur de pro-
tection du mouvement est activé, lorsqu’on ne
respecte pas la protection de la zone d’exclu-
sion, lorsque le senseur de proximité a été dé-
clanché, indiquant la distance dangereuse entre
le bras du détecteur et le véhicule scanné, lors-

que les obstacles près des lignes directrices ont
été automatiquement détectés par les senseurs
placés sur les unités mobiles ;
- L’image résultant du scannage du véhicule est
affichée sur le moniteur de l’opérateur;
- A la fin du processus, la protection de la zone
d’exclusion est désactivée automatiquement, et
le véhicule peut évacuer la zone de scannage;
- Les deux unités mobiles reviennent à la posi-
tion initiale et le cycle de scannage peut com-
mencer de nouveau.

2. Un système d’inspection non invasive, qui implé-
mente la méthode décrite dans la section 1,
comprend : une unité mobile de scannage installée
sur le châssis d’un camion (1), comprenant quelques
zones de détection (3 et 4) particulières pour le type
de la source de radiation utilisée (6) dans un bras
du détecteur, un robot source (5) porteur d’une sour-
ce de radiation (6), les deux unités étant autonomes
(1 et 5) et ayant des senseurs pour la détection auto-
matique des obstacles près des lignes directrices,
des senseurs de proximité indiquant la distance en-
tre le bras du détecteur et le véhicule scanné, des
sous-�systèmes prévus de feedback, pour le contrôle
automatique de la vitesse et de la direction (10) avec
un limiteur pour la protection du mouvement, un
sous-�système de la synchronisation du positionne-
ment (7) et un système de propulsion hydraulique
(9) pour réaliser un mouvement lent, rectiligne et uni-
forme de l’unité de scannage, et un centre mobile
de contrôle (12), qui est placé en dehors de la zone
de scannage (a) et qui conduit à distance tous les
processus, en utilisant un réseau local et des mode-
mes radio, y compris un sous-�système pour la col-
lection, le traitement, le stockage et l’affichage de
l’image scannée (11), le système comprend aussi
un sous-�système de protection de la zone d’exclu-
sion (13), un sous-�système automatique de mana-
gement du trafique (14) qui commande les barrières
et les sémaphores de l’entrée/�sortie et un sous- �sys-
tème de management électronique (19).

3. Le système d’inspection non invasive, selon la sec-
tion 2, où l’unité mobile de scannage a un détecteur
à bras (2) composé de la zone de détection supé-
rieure (3) et la zone de détection inférieure (4), la
dernière étant installée indépendamment, latéral
droit, sur le châssis supplémentaire (28), dans un
endroit variable, fixé par un clou perpendiculaire sur
l’axe longitudinal du châssis, et la zone de détection
supérieure (3) installée sur un support en acier (29)
qui peut être pivotée sur le châssis supplémentaire
(28), les deux zone de détection (3 et 4) ayant des
système repliables séparés, mais une fonctionnalité
unitaire pendant les procédures de scannage.

4. Un système d’inspection non invasive, selon la sec-

21 22 



EP 1 794 626 B1

14

5

10

15

20

25

30

35

40

45

50

55

tion 3, dans lequel le bras du détecteur (2) est com-
posé de cinq segments orientés en angles différents,
et il est fait d’un alliage léger en forme de « T ».

5. Un système de vérification non invasive, selon la
section 2, dans lequel, dans une autre variante d’im-
plémentation, le sous-�système pour le contrôle auto-
matique de la vitesse et de la direction (10) de l’unité
mobile, a un moteur électrique, pour diriger la colon-
ne de direction et un module électronique de com-
mande et contrôle automatique et reçoit des infor-
mations sur le positionnement relatif aux deux lignes
directrices (20 et 21) par quelques modules hard-
ware/ �software (M2r et M2s) et les traite par quelques
modules (M1r et M1s), en résultant l’énergie néces-
saire pour le sous-�système de synchronisation du
positionnement (7), connecté aux servo systèmes
d’exécution du châssis (1) et du robot source (5).

6. Un système d’inspection non invasive, selon les sec-
tions 2 et 5, dans lequel, dans une autre variante
d’implémentation, le sous-�système pour le contrôle
automatique de la vitesse et de la direction (10) reçoit
des informations sur le positionnement relatif de
quelques senseurs rotatifs à laser (22) reflétées
dans un réseau fixe à réflecteurs laser (23), par quel-
ques modules (M2r et M2s) et les traite par quelques
modules hardware/ �software (M1r et M1s), fournis-
sant l’énergie nécessaire pour le sous-�système de
synchronisation du positionnement (7) connecté aux
servo systèmes d’exécution du châssis (1) et le robot
source (5).

7. Un système d’inspection non invasive, selon la sec-
tion 2, dans lequel, le sous- �système de transmission
hydraulique (9) qui propulse le châssis (1) dans un
mouvement lent, a une boîte de vitesse mécanique
pour un sous-�système a commande mixte (8), avec
un senseur de révélation (33), une pompe hydrauli-
que (26) a capacité de flux variable contrôlée élec-
troniquement, un moteur hydraulique (27) et un mo-
dule de commande électronique et une application
software dédiée pour le contrôle automatique de la
vitesse.

8. Un système d’inspection non invasive, selon la sec-
tion 2, dans lequel, le sous-�système automatique de
management du trafique (14) de la zone d’exclusion
(a) et la zone limitrophe présente quelques barrières
(15 et 16) avec quelques sémaphores (17 et 18),
dirigé à distance, sans fil, de façon directe, par une
application software dédiée, et le sous-�système de
protection de la zone d’exclusion (13) dans la zone
d’exclusion (a) est composé de quelques senseurs
actifs de présence, un module de contrôle de l’état
des senseurs et un système de clôture automatique
de la source radioactive (6), si la zone d’exclusion
(a) n’a pas été respectée.

9. Un système d’inspection non invasive, selon la sec-
tion 2, dans lequel, le sous-�système de collection,
traitement, stockage et affichage de l’image est com-
posé de quelques modules électroniques qui con-
tiennent quelques préamplificateurs (PA1 ... Pan),
quelques multiplexeurs (M1 ... Mn), quelques con-
vertisseur numériques analogiques (CA/D1 ...
CA/Dn), quelques micro régulateurs (MC1 ... MCn),
un canal de transmission des données (CAN - BUS),
quelques modules (CAN1 ... CANn), une interface
de communication (CANi) à une unité de traitement
(UPa), dirigeant une autre application software (Sa)
qui affiche la radiographie du véhicule scanné sur
un moniteur (Mon).
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