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(57) ABSTRACT 

An apparatus and method for implementing a user interface 
module for use in screening a receptacle to detect therein the 
presence of one or more prohibited objects is provided. An 
image signal associated With the receptacle conveying infor 
mation related to the receptacle’s contents and a detection 
signal conveying a presence of at least one prohibited object 
in the receptacle are received. A user interface module is 
adapted for displaying ?rst information conveying an image 
associated With the receptacle on the basis of the image 
signal. The user interface module is also adapted for dis 
playing, simultaneously With the ?rst information, second 
information conveying the presence of the prohibited object 
in the receptacle. The second information is derived at least 
in part on the basis of the detection signal. As a variant, the 
user interface module is adapted for providing a control 
alloWing a user to cause third information to be displayed. 
The third information conveys at least one characteristic 
associated to the prohibited object. Alternative implemen 
tations of the user interface module may be made for use in 
screening a person to detect thereon the presence of one or 
more prohibited objects. 
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USER INTERFACE FOR USE IN SCREENING 
LUGGAGE, CONTAINERS, PARCELS OR PEOPLE 
AND APPARATUS FOR IMPLEMENTING SAME 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part applica 
tion of international PCT patent application serial number 
PCT/CA2005/0007l6 ?led May 11, 2005 designating the 
United States. 

[0002] The contents of the above referenced applications 
are incorporated herein by reference. 

Field of the Invention 

[0003] The present invention relates generally to security 
systems and, more particularly, to a user interface for use in 
screening luggage, mail parcels or cargo containers to iden 
tify certain objects located therein or for screening persons 
to identify certain objects located thereon and to a method 
and system for implementing such a user interface. 

BACKGROUND 

[0004] Security in airports, train stations, ports, mail sort 
ing facilities, of?ce buildings and other public or private 
venues is becoming increasingly important in particular in 
light of recent violent events. 

[0005] Typically, security-screening systems at airports 
make use of devices generating penetrating radiation, such 
as x-ray devices, to scan individual pieces of luggage to 
generate an image conveying the contents of the luggage. 
The image is displayed on a screen and is examined by a 
human operator Whose task it is to identify, on the basis of 
the image, potentially threatening objects located in the 
luggage. 
[0006] A de?ciency With current systems is that they are 
entirely reliant on the human operator to identify potentially 
threatening objects. HoWever, the performance of the human 
operator greatly varies according to such factors as poor 
training and fatigue. As such, the process of detection and 
identi?cation of threatening objects is highly susceptible to 
human error. 

[0007] Another de?ciency With current systems is that the 
labour costs associated With such systems are signi?cant 
since human operators must vieW the images. 

[0008] Yet another de?ciency is that the images displayed 
on the x-ray machines provide little, if any, guidance as to 
What is being observed. It Will be appreciated that failure to 
identify a threatening object, such as a Weapon for example, 
may have serious consequences, such as property damage, 
injuries and human deaths. 

[0009] Consequently, there is a need in the industry for 
providing a method and system for use in screening luggage 
items, mail parcels, cargo containers or persons to identify 
certain objects that alleviate at least in part the de?ciencies 
of the prior art. 

SUMMARY OF THE INVENTION 

[0010] In accordance With a broad aspect, the invention 
provides a method for displaying information associated to 
a receptacle for use in detecting the presence of one or more 
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prohibited objects in a receptacle during security screening. 
The method comprises receiving an image signal associated 
With a receptacle, the image signal conveying information 
related to the contents of the receptacle. The method also 
includes displaying ?rst information conveying an image 
associated With the receptacle on the basis of the image 
signal. The method also includes displaying second infor 
mation conveying a presence of at least one prohibited 
object in the receptacle, the second information being dis 
played simultaneously With the ?rst information. The 
method also includes providing a control alloWing a user to 
cause third information to be displayed, the third informa 
tion conveying at least one characteristic associated to the at 
least one prohibited object. 

[0011] In accordance With a speci?c implementation, the 
?rst information and second information are displayed in a 
?rst vieWing WindoW and the third information is displayed 
in a second vieWing WindoW. Optionally, the control is 
adapted for causing the second vieWing WindoW to be 
displayed to a user. 

[0012] In accordance With a speci?c implementation, the 
control alloWs the user to cause the third information to be 
displayed by using any suitable input device such as, for 
example, a mouse, keyboard, pointing device, speech rec 
ognition unit and touch sensitive screen. In addition, the 
control may be embodied in any suitable form including, for 
example, a selection box. 

[0013] In accordance With a speci?c implementation, the 
graphical user interface module displays a prohibited object 
list, the prohibited object list including a plurality of entries, 
each entry being associated to a corresponding prohibited 
object Whose presence in the receptacle Was detected. 
Optionally, at least one entry in the prohibited object list 
conveys a level of con?dence associated to detection of the 
corresponding prohibited object in the receptacle. The 
graphical user interface module is adapted for enabling a 
user to select an entry from the plurality of entries in the 
prohibited object list and to display information associated 
With the entry selected by the user. The type of information 
displayed associated With the entry selected can vary from 
one implementation to the other depending on the speci?c 
application. Examples of the type of information that can be 
displayed include an image of the selected prohibited object 
detected and a risk levels associated to the prohibited object 
detected. 

[0014] In accordance With a speci?c implementation, the 
second information conveys the presence of at least one 
prohibited object in the receptacle in either textual format or 
graphical format. Optionally, the second information con 
veys position information related to the at least one prohib 
ited object Whose presence in the receptacle Was detected. 

[0015] In accordance With a speci?c implementation, the 
method comprises receiving a detection signal conveying 
the presence of at least one prohibited object in the recep 
tacle and processing the detection signal to derive the second 
information. The detection signal may convey a plurality of 
information items. For example, the detection signal may 
provide information alloWing to identify the type of prohib 
ited object detected, the level of con?dence associated to the 
detection process and the position of the prohibited object in 
the receptacle amongst others. In the speci?c example Where 
the detection signal provides information associated level of 
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con?dence associated to the detection process, the graphical 
user interface module may be operative for processing the 
data element indicative of the level of con?dence in com 
bination With a detection sensitivity level. When the level of 
con?dence associated to the presence a prohibited object in 
the receptacle is beloW the detection sensitivity level, the 
second information may be omitted from the user interface 
module. Optionally, the user interface provides a control 
allowing a user to modify the detection sensitivity level. 

[0016] For the purpose of this speci?cation, the expression 
“receptacle” is used to broadly describe an entity adapted for 
receiving objects therein such as, for example, a luggage 
item, a cargo container or a mail parcel. 

[0017] For the purpose of this speci?cation, the expression 
“luggage item” is used to broadly describe luggage, suit 
cases, handbags, backpacks, briefcases, boxes, parcels or 
any other similar type of item suitable for containing objects 
therein. 

[0018] In accordance With another broad aspect, the inven 
tion provides and apparatus suitable for implementing a user 
interface for use in screening a receptacle to detect the 
presence of one or more prohibited objects in accordance 
With the above described method. 

[0019] In accordance With another broad aspect, the inven 
tion provides a computer readable storage medium including 
a program element suitable for execution by a CPU for 
implementing a graphical user interface module for display 
ing information associated to the content of a receptacle in 
accordance With the above described method. 

[0020] In accordance With another broad aspect, the inven 
tion provides an apparatus for implementing a user interface 
module for use in screening receptacles to detect the pres 
ence of one or more prohibited objects. The apparatus 
comprises means for receiving an image signal associated 
With a receptacle, the image signal conveying information 
related to the contents of the receptacle. The apparatus also 
comprises means for receiving a detection signal conveying 
a presence of at least one prohibited object in the receptacle. 
The apparatus also comprises means for implementing the 
user interface module. The user interface module is adapted 
for displaying ?rst information conveying an image associ 
ated With the receptacle on the basis of the image signal. The 
user interface module is also adapted for displaying second 
information conveying a presence of at least one prohibited 
object in the receptacle, the second information being dis 
played simultaneously With the ?rst information and being 
derived at least in part on the basis of the detection signal. 
The user interface module is also adapted for providing a 
control alloWing a user to cause third information to be 
displayed, the third information conveying at least one 
characteristic associated to the at least one prohibited object. 
The apparatus also comprises means for releasing a signal 
adapted to cause a display module to display the user 
interface module. 

[0021] In accordance With yet another broad aspect, the 
invention provides a system for detecting the presence of 
one or more prohibited objects in a receptacle. The system 
includes an input, an optical correlator and an apparatus for 
implementing a user interface module. The input is for 
receiving data conveying graphic information regarding the 
contents of the receptacle. The optical correlator is in 
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communication With the input and is operative for process 
ing the graphic information to detect a depiction of the one 
or more prohibited objects in the receptacle. The apparatus 
implementing the user interface module is in communication 
With the input and With the optical correlator. The user 
interface module implemented by the apparatus is operative 
for displaying ?rst information conveying an image associ 
ated With the receptacle on the basis of the data conveying 
graphic information regarding the contents of the receptacle. 
The user interface module is also adapted for displaying 
second information conveying a presence of one or more 
prohibited objects in the receptacle, the second information 
being displayed simultaneously With the ?rst information. 
The user interface module is also operative for releasing a 
signal adapted to cause a display module to display the user 
interface module. 

[0022] In accordance With another broad aspect, the inven 
tion provides a method for displaying information associated 
to a receptacle for use in detecting the presence of one or 
more prohibited objects in the receptacle during security 
screening. The method comprises receiving an image signal 
associated With a receptacle, the image signal conveying 
information related to the contents of the receptacle and 
displaying ?rst information conveying an image associated 
With the receptacle on the basis of the image signal. The 
method also comprises receiving a detection signal convey 
ing a presence of at least one prohibited object in the 
receptacle and displaying second information conveying a 
presence of at least one prohibited object in the receptacle. 
The second information is displayed simultaneously With the 
?rst information and is derived at least in part on the basis 
of the detection signal. 

[0023] In accordance With another broad aspect, the inven 
tion provides an apparatus suitable for implementing a user 
interface for use in screening a receptacle to detect the 
presence of one or more prohibited objects in accordance 
With the above described method. 

[0024] In accordance With another broad aspect, the inven 
tion provides a computer readable storage medium including 
a program element suitable for execution by a CPU for 
implementing a graphical user interface module for display 
ing information associated to the content of a receptacle in 
accordance With the above described method. 

[0025] In accordance With yet another broad aspect, the 
invention provides an apparatus for implementing a user 
interface module for use in screening a person to detect the 
presence of one or more prohibited objects. The apparatus 
comprising a ?rst input for receiving an image signal 
associated With the person and a second input for receiving 
a detection signal conveying a presence of at least one 
prohibited object on the person. The apparatus also includes 
a processing unit operative for implementing the user inter 
face module. The user interface module is adapted for 
displaying ?rst information conveying an image associated 
With the person on the basis of the image signal and 
displaying second information conveying a presence of at 
least one prohibited object on the person. The second 
information is displayed simultaneously With the ?rst infor 
mation and is derived at least in part on the basis of the 
detection signal. The apparatus also includes an output for 
releasing a signal adapted to cause a display module to 
display said user interface module. 
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[0026] Other aspects and features of the present invention 
Will become apparent to those ordinarily skilled in the art 
upon revieW of the following description of speci?c embodi 
ments of the invention in conjunction With the accompany 
ing Figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] A detailed description of the embodiments of the 
present invention is provided herein beloW, by Way of 
example only, With reference to the accompanying draWings, 
in Which: 

[0028] FIG. 1 is a high-level block diagram ofa system for 
screening a receptacle to detect therein the presence of one 
or more prohibited objects in accordance With a speci?c 
example of implementation of the present invention; 

[0029] FIG. 2 is a block diagram of an output module 
suitable for use in connection With the system depicted in 
FIG. 1 in accordance With a speci?c example of implemen 
tation of the present invention; 

[0030] FIG. 3 is a block diagram of an apparatus suitable 
for implementing a user interface for use in screening a 
receptacle in accordance With a speci?c example of imple 
mentation of the present invention; 

[0031] FIG. 4 shoWs a How diagram depicting a process 
for displaying information associated to a receptacle for use 
in detecting the presence of one or more prohibited objects 
in a receptacle during security screening; 

[0032] FIG. 5a and 5b depict vieWing WindoWs of a user 
interface module displayed by the output module of FIG. 2 
in accordance With a speci?c example of implementation of 
the present invention; 

[0033] FIG. 50 depicts a vieWing WindoW of a user inter 
face module displayed by the output module of FIG. 2 in 
accordance With an alternative speci?c example of imple 
mentation of the present invention; 

[0034] FIG. 5d depicts a control WindoW of a user inter 
face module displayed by the apparatus of FIG. 3 alloWing 
a user to select screening options in accordance With a 
speci?c example of implementation of the present invention; 

[0035] FIG. 6 is a block diagram of an apparatus for 
processing images suitable for use in connection With the 
system depicted in FIG. 1 in accordance With a speci?c 
example of implementation of the present invention; 

[0036] FIG. 7 is a How diagram depicting a process for 
detecting a presence of at least one target object in the 
receptacle in accordance With speci?c examples of imple 
mentation of the present invention; 

[0037] FIG. 8 shoWs three images associated to a target 
object suitable for use in connection With the system 
depicted in FIG. 1, each image depicting the target object in 
a different orientation, in accordance With a speci?c example 
of implementation of the present invention; 

[0038] FIG. 9 shoWs a mosaic image including a plurality 
of sub-images associated With a target object suitable for use 
in connection With the system depicted in FIG. 1, each 
sub-image depicting the target object in a different orienta 
tion and scale, in accordance With a speci?c example of 
implementation of the present invention; 
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[0039] FIG. 10 is a functional block diagram a luggage 
screening system including an optical correlator in accor 
dance With a speci?c example of implementation of the 
present invention; 

[0040] FIG. 11 is a block diagram depicting the function 
ing of an optical correlator in accordance With a speci?c 
example of implementation of the present invention; 

[0041] FIG. 12 depicts a Fourier transform, amplitude and 
phase, of the spatial domain image for number 2; 

[0042] FIG. 13 shoWs tWo images associated to a person 
suitable for use in a system for screening a person to detect 
the presence of one or more prohibited objects in accordance 
With a speci?c example of implementation of the present 
invention; 

[0043] FIG. 14 is a block diagram of an apparatus suitable 
for implementing a user interface for displaying information 
associated to a receptacle for use in detecting the presence 
of one or more prohibited objects in a receptacle during 
security screening in accordance With a speci?c example of 
implementation of the present invention; 

[0044] FIG. 15 is a block diagram of an alternative imple 
mentation of an apparatus suitable for for use in detecting 
the presence of one or more prohibited objects in a recep 
tacle during security screening in accordance With a speci?c 
example of implementation of the present invention; 

[0045] FIG. 16 shoWs a functional block diagram of a 
client-server system suitable for use in screening a recep 
tacle to detect therein the presence of one or more prohibited 
objects in accordance With an alternative speci?c example of 
implementation of the present invention. 

[0046] In the draWings, the embodiments of the invention 
are illustrated by Way of examples. It is to be expressly 
understood that the description and draWings are only for the 
purpose of illustration and are an aid for understanding. 
They are not intended to be a de?nition of the limits of the 
invention. 

DETAILED DESCRIPTION 

[0047] ShoWn in FIG. 1 is a system 100 for screening a 
receptacle in accordance With a speci?c example of imple 
mentation of the present invention. It is to be understood that 
the expression “receptacle”, as used for the purposes of the 
present description, is used to broadly describe an entity 
adapted for receiving objects therein such as, for example, a 
luggage item, a cargo container or a mail parcel. In addition, 
the expression “luggage item” is used to broadly describe 
luggage, suitcases, handbags, backpacks, briefcases, boxes, 
parcels or any other similar type of item suitable for con 
taining objects therein. 

[0048] As depicted, the system 100 includes an image 
generation device 102; an apparatus 106 in communication 
With the image generation device 102 and an output module 
108. 

[0049] The image generation device 102 generates an 
image signal associated With a receptacle 104. The image 
signal conveys information related to the contents of the 
receptacle 104. The apparatus 106 receives the image signal 
associated With the receptacle 104 and processes that image 
signal in combination With a plurality of target images 


































