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CONTROLLING A PASSENGER BOARDING 
BRIDGE FROM AN AIRCRAFT (57) ABSTRACT 

A system for aligning an aircraft-engaging end of a passen 
(75) Inventor: Neil Hutton’ Ottawa (CA) ger boarding bridge to a doorWay along a lateral surface of 

C d Add _ an aircraft includes a user interface that is located aboard the 

Flozrgiggohl/lligci ASrSeSSCIATES aircraft. The user interface is for receiving, from a user 
117 CENTREPOINTE DRIVE aboard the aircraft, an input signal relating to a command for 
SUITE 350 controlling a movement of the passenger boarding bridge, 

and for providing data relating to the input signal. The 
NEPEAN’ ONTARIO K2G 5X3 (CA) system also includes a ?rst transmitter that is located aboard 

. . . the aircraft and that is in communication With the user 

(73) Asslgnee' gilfn‘xegngzgztglilcgAgmd Development interface. The ?rst transmitter is for receiving the data 
’ relating to the input signal and for transmitting a ?rst signal 

21 A 1' N ‘I 11/149 401 including the data relating to the input signal. A ?rst receiver 
( ) pp 0 ’ is provided at a location that is remote from the aircraft for 

(22) Filed: Jun_ 10, 2005 receiving the ?rst signal, and for providing an output signal 
relating thereto. Also prov1ded 1s a bridge controller that 1s 

Publication Classi?cation in communication With the ?rst receiver for receiving the 
output signal from the ?rst receiver, and for providing a 

(51) Int, C], control signal for performing automatically the movement of 
E01D 1/00 (200601) the passenger boarding bridge. 
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SYSTEM AND METHOD FOR REMOTELY 
CONTROLLING A PASSENGER BOARDING 

BRIDGE FROM AN AIRCRAFT 

FIELD OF THE INVENTION 

[0001] The instant invention relates generally to a system 
and method for aligning a passenger boarding bridge to a 
doorWay that is disposed along a lateral surface of an 
aircraft, and more particularly to a system and method for 
remotely controlling a passenger boarding bridge from an 
aircraft. 

BACKGROUND 

[0002] In order to make aircraft passengers comfortable, 
and in order to transport them betWeen an airport terminal 
building and an aircraft in such a Way that they are protected 
from Weather and other environmental in?uences, passenger 
boarding bridges are used Which can be telescopically 
extended and the height of Which is adjustable. For instance, 
an apron drive bridge in present day use includes a plurality 
of adjustable modules, including: a rotunda, a telescopic 
tunnel, a bubble section, a cab, and elevating columns With 
Wheel carriage. Manual, semi-automated and fully-auto 
mated bridge alignment systems are knoWn for adjusting the 
position of the passenger boarding bridge relative to an 
aircraft, for instance to compensate for different siZed air 
craft and to compensate for imprecise parking of an aircraft 
at an airport terminal. 

[0003] Manual and semi-automated bridge alignment sys 
tems of the type that are commonly in use today require 
human bridge operators to be available for performing the 
bridge alignment process. During the alignment process, the 
human operator observes the movement of the passenger 
boarding bridge relative to the aircraft and judges Whether or 
not it is safe to continue the alignment process. If the human 
operator perceives that a danger is developing, such as for 
instance a close approach betWeen a portion of the passenger 
boarding bridge and the aircraft, then the human operator 
can stop the alignment process. Since the consequences of a 
collision are serious and potentially costly, a human operator 
is likely to err on the side of caution to avoid a collision. For 
this reason, the probability that an accident Will occur is loW 
When a human operator is involved. HoWever, the human 
operator must be trained and Will be paid a regular salary, 
Which are costs that must be passed on to the airlines and 
ultimately to air-travel passengers. In addition, delays may 
occur if a human bridge operator is not available as soon as 
the aircraft has arrived at the gate. 

[0004] Automated bridge alignment systems are desirable 
since the passenger boarding bridge can begin aligning With 
the doorWay of the aircraft as soon as the aircraft comes to 
a stop. Delays that are associated With dispatching a human 
operator to perform the alignment process therefore do not 
occur. Furthermore, it is possible for an airport/airline to 
maintain only a relatively small pool of bridge operators on 
call to perform manual alignment operations in the event 
that an automated bridge alignment system fails. A reduced 
staf?ng level translates into loWer training costs and loWer 
salary costs to the airport/airline. Unfortunately, automated 
bridge alignment systems are susceptible to errors that could 
cause the passenger boarding bridge to be driven into 
contact With the aircraft or With ground service equipment or 
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personnel. In general, automated bridge alignment systems 
perform Well under normal operating conditions, but lack 
the predictive capabilities of a human operator that are 
necessary for avoiding accidents under unusual operating 
conditions. 

[0005] It Would be advantageous to provide a system and 
method that overcomes at least some of the above-men 
tioned limitations of the prior art. 

SUMMARY OF EMBODIMENTS OF THE 
INVENTION 

[0006] In accordance With an aspect of the instant inven 
tion there is provided a system for aligning an aircraft 
engaging end of a passenger boarding bridge to a doorWay 
disposed along a lateral surface of an aircraft, comprising: a 
user interface disposed aboard the aircraft for receiving from 
a user aboard the aircraft an input signal relating to a 
command for controlling a movement of the passenger 
boarding bridge, and for providing data relating to the input 
signal; a ?rst transmitter disposed aboard the aircraft and in 
communication With the user interface, the ?rst transmitter 
for receiving the data relating to the input signal and for 
transmitting a ?rst signal including the data relating to the 
input signal; a ?rst receiver disposed at a location that is 
remote from the aircraft for receiving the ?rst signal and for 
providing an output signal relating thereto; and, a bridge 
controller in communication With the ?rst receiver for 
receiving the output signal from the ?rst receiver and for 
providing a control signal for performing automatically the 
movement of the passenger boarding bridge. 

[0007] In accordance With another aspect of the instant 
invention there is provided a method of aligning an aircraft 
engaging end of a passenger boarding bridge to a doorWay 
disposed along a lateral surface of an aircraft, comprising 
receiving from a user aboard the aircraft an input signal 
relating to a command for controlling a movement of the 
passenger boarding bridge in a direction toWard the door 
Way; Wirelessly transmitting a ?rst electromagnetic signal 
including data relating to the input signal; receiving the ?rst 
electromagnetic signal at a location that is remote from the 
aircraft; in response to the received ?rst electromagnetic 
signal, providing an electrical output signal relating to the 
?rst electromagnetic signal to a controller of an automated 
alignment system of the passenger boarding bridge; and, 
under control of the controller, automatically performing the 
movement of the passenger boarding bridge based upon the 
electrical output signal. 

[0008] In accordance With another aspect of the instant 
invention there is provided a method of aligning an aircraft 
engaging end of a passenger boarding bridge to a doorWay 
disposed along a lateral surface of an aircraft, comprising: 
parking the aircraft Within a parking space that is adjacent to 
a selected passenger boarding bridge of a plurality of 
passenger boarding bridges; using a transmitter disposed 
aboard the aircraft, transmitting a ?rst signal including data 
for use in establishing communication With only the selected 
passenger boarding bridge of the plurality of passenger 
boarding bridges; receiving the ?rst signal at a location that 
is remote from the aircraft; extracting the data from the ?rst 
signal; comparing the extracted data to other data that is 
indicative of the aircraft being authoriZed to dock at the 
selected passenger boarding bridge during a current align 
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ment operation; and, When the comparison is indicative of 
the aircraft being authorized, enabling a bridge controller of 
the selected passenger boarding bridge to receive commands 
transmitted from the aircraft. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Exemplary embodiments of the invention Will noW 
be described in conjunction With the folloWing draWings, in 
Which similar reference numbers designate similar items: 

[0010] FIG. 1 is a simpli?ed ?oW diagram of a method of 
aligning an aircraft-engaging end of a passenger boarding 
bridge to a doorWay disposed along a lateral surface of an 
aircraft, according to an embodiment of the instant inven 
tion; 
[0011] FIG. 2 is a simpli?ed ?oW diagram of another 
method of aligning an aircraft-engaging end of a passenger 
boarding bridge to a doorWay disposed along a lateral 
surface of an aircraft, according to an embodiment of the 
instant invention; 

[0012] FIG. 3 is a simpli?ed ?oW diagram of another 
method of aligning an aircraft-engaging end of a passenger 
boarding bridge to a doorWay disposed along a lateral 
surface of an aircraft, according to an embodiment of the 
instant invention; 

[0013] FIG. 4 is a simpli?ed block diagram of a system 
according to an embodiment of the instant invention; and, 

[0014] FIG. 5 is a simpli?ed block diagram of another 
system according to an embodiment of the instant invention. 

DESCRIPTION OF EMBODIMENTS OF THE 
INVENTION 

[0015] The folloWing description is presented to enable a 
person skilled in the art to make and use the invention, and 
is provided in the context of a particular application and its 
requirements. Various modi?cations to the disclosed 
embodiments Will be readily apparent to those skilled in the 
art, and the general principles de?ned herein may be applied 
to other embodiments and applications Without departing 
from the spirit and the scope of the invention. Thus, the 
present invention is not intended to be limited to the embodi 
ments disclosed, but is to be accorded the Widest scope 
consistent With the principles and features disclosed herein. 

[0016] Referring to FIG. 1, shoWn is a simpli?ed ?oW 
diagram of a method of aligning an aircraft-engaging end of 
a passenger boarding bridge to a doorWay disposed along a 
lateral surface of an aircraft, according to an embodiment of 
the instant invention. At step 100, an input signal relating to 
a command for controlling a movement of the passenger 
boarding bridge, in a direction toWard the doorWay, is 
received from a user aboard the aircraft. Some non-limiting 
examples of commands are for changing the length of the 
passenger boarding bridge, for adjusting the height of the 
aircraft engaging end of the passenger loading bridge, or for 
driving the aircraft-engaging end of the passenger boarding 
bridge horizontally, such as for instance by pivoting the 
bridge about a vertical axis of rotation passing through a 
rotunda. At step 102, a ?rst signal including data relating to 
the input signal is Wirelessly transmitted. For instance, a 
transmitter aboard the aircraft is used to transmit the ?rst 
signal to a receiver aboard the passenger boarding bridge 
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and in communication With a bridge alignment system. At 
step 104, the ?rst signal is received at a location that is 
remote from the aircraft and an output signal is provided in 
dependence thereon. At step 106, the output signal is pro 
vided to a controller of an automated alignment system of 
the passenger boarding bridge. At step 108, the movement of 
the passenger boarding bridge is performed automatically 
based upon the output signal. For instance, the controller of 
the automated alignment system provides a control signal to 
a bridge drive mechanism for performing the movement, in 
dependence upon the output signal. Optionally, the move 
ment is for positioning the passenger boarding bridge to 
point generally toWard the doorWay along the lateral surface 
of the aircraft, and the controller of the automated alignment 
system subsequently performs the actual alignment to the 
doorWay from this initial point. Further optionally, the user 
aboard the aircraft provides a plurality of commands relating 
to a plurality of different movements for driving the aircraft 
engaging end of the passenger boarding bridge into align 
ment With the doorWay of the aircraft in a substantially 
manual fashion. 

[0017] Referring noW to FIG. 2, shoWn is a simpli?ed 
?oW diagram of another method of aligning an aircraft 
engaging end of a passenger boarding bridge to a doorWay 
disposed along a lateral surface of an aircraft, according to 
an embodiment of the instant invention. At step 200, an 
image is captured of a ?rst portion of the lateral surface of 
the aircraft, using an imager disposed at a location that is 
remote from the aircraft. At step 202, a ?rst signal including 
image data relating to the captured image is Wirelessly 
transmitted, from a transmitter disposed at the location that 
is remote from the aircraft, to a receiver that is disposed 
aboard the aircraft. At step 204, the image data relating to the 
captured image is displayed in a human intelligible form to 
a user aboard the aircraft, using a display device that is 
disposed aboard the aircraft. At step 206, an input signal 
relating to a command for controlling a movement of the 
passenger boarding bridge, in a direction toWard the door 
Way, is received from a user aboard the aircraft. Some 
non-limiting examples of commands are for changing the 
length of the passenger boarding bridge, for adjusting the 
height of the aircraft engaging end of the passenger loading 
bridge, or for driving the aircraft-engaging end of the 
passenger boarding bridge horizontally, such as for instance 
by pivoting the bridge about a vertical axis of rotation 
passing through a rotunda. At step 208, a second signal 
including data relating to the input signal is Wirelessly 
transmitted. For instance, a transmitter aboard the aircraft is 
used to transmit the second signal to a receiver aboard the 
passenger boarding bridge and in communication With a 
bridge alignment system. At step 210, the second signal is 
received at a location that is remote from the aircraft and an 
output signal is provided in dependence thereon. At step 
212, the output signal is provided to a controller of an 
automated alignment system of the passenger boarding 
bridge. At step 214, the movement of the passenger boarding 
bridge is performed automatically based upon the output 
signal. For instance, the controller of the automated align 
ment system provides a control signal to a bridge drive 
mechanism for performing the movement, in dependence 
upon the output signal. Optionally, the movement is for 
positioning the passenger boarding bridge to point generally 
toWard the doorWay along the lateral surface of the aircraft, 
and the controller of the automated alignment system sub 
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sequently performs the actual alignment to the doorway 
from this initial point. Further optionally, the user aboard the 
aircraft provides a plurality of commands relating to a 
plurality of different movements for driving the aircraft 
engaging end of the passenger boarding bridge into align 
ment With the doorWay of the aircraft in a substantially 
manual fashion. 

[0018] Referring noW to FIG. 3, shoWn is a simpli?ed 
?oW diagram of another method of aligning an aircraft 
engaging end of a passenger boarding bridge to a doorWay 
disposed along a lateral surface of an aircraft, according to 
an embodiment of the instant invention. At step 300, a user 
aboard the aircraft observes a position of the aircraft 
engaging end of the passenger boarding bridge, from the 
aircraft and absent the use of an imager. For instance the user 
aboard the aircraft looks out through one of the cockpit 
WindoWs or by looks out through another WindoW or an open 
doorWay. At step 302, an input signal relating to a command 
for controlling a movement of the passenger boarding 
bridge, in a direction toWard the doorWay, is received from 
the user aboard the aircraft. Some non-limiting examples of 
commands are for changing the length of the passenger 
boarding bridge, for adjusting the height of the aircraft 
engaging end of the passenger loading bridge, or for driving 
the aircraft-engaging end of the passenger boarding bridge 
horizontally, such as for instance by pivoting the bridge 
about a vertical axis of rotation passing through a rotunda. 
At step 304, a signal including data relating to the input 
signal is Wirelessly transmitted. For instance, a transmitter 
aboard the aircraft is used to transmit the signal to a receiver 
aboard the passenger boarding bridge and in communication 
With a bridge alignment system. At step 306, the signal is 
received at a location that is remote from the aircraft and an 
output signal is provided in dependence thereon. At step 
308, the output signal is provided to a controller of an 
automated alignment system of the passenger boarding 
bridge. At step 310, the movement of the passenger boarding 
bridge is performed automatically based upon the output 
signal. For instance, the controller of the automated align 
ment system provides a control signal to a bridge drive 
mechanism for performing the movement, in dependence 
upon the output signal. Optionally, the movement is for 
positioning the passenger boarding bridge to point generally 
toWard the doorWay along the lateral surface of the aircraft, 
and the controller of the automated alignment system sub 
sequently performs the actual alignment to the doorWay 
from this initial point. Further optionally, the user aboard the 
aircraft provides a plurality of commands relating to a 
plurality of different movements for driving the aircraft 
engaging end of the passenger boarding bridge into align 
ment With the doorWay of the aircraft in a substantially 
manual fashion. 

[0019] Referring noW to FIG. 4, shoWn is a simpli?ed 
block diagram of a system according to an embodiment of 
the instant invention. The system includes components 
shoWn generally at 400, Which are disposed at a location that 
is remote from the aircraft, and components shoWn generally 
at 402, Which are disposed aboard the aircraft. By Way of 
one non-limiting example, Which is provided for illustrative 
purposes only and is not intended to in any Way limit the 
scope of the invention, the components 400 are disposed 
near an aircraft-engaging end of a passenger boarding 
bridge, and the components 402 are disposed in the cockpit 
area of an aircraft. The components 402 include a user 
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interface 404 and a transmitter 406. The components 400 
include a receiver 408, and a processor 410 such as for 
instance a processor of an automated bridge controller 412. 

[0020] Referring still to FIG. 4, during use, a user aboard 
the aircraft observes a position of the aircraft-engaging end 
of the passenger boarding bridge, for instance by looking 
through one of the cockpit WindoWs or by looking out 
through another WindoW or an open doorWay. The user 
aboard the aircraft, such as for instance the aircraft pilot, 
uses the user interface 404 disposed aboard the aircraft to 
provide an input signal relating to a command for control 
ling a movement of the passenger boarding bridge, in a 
direction toWard the doorWay of the aircraft. The user 
interface 404 provides to the transmitter 406 an output 
signal, including data relating to the command provided by 
the user aboard the aircraft. The transmitter 406 transmits a 
signal to the receiver 408, Which receives the signal and 
provides an output signal to the processor 410. In the instant 
example, the processor 410 is a processor of an automated 
bridge controller 412. The automated bridge controller 412 
then provides a command to a drive mechanism of the 
passenger boarding bridge for performing the movement of 
the passenger boarding bridge. 

[0021] Any suitable combinations of transmitter 406 and 
receiver 408 may be used, such as for instance a radio 
frequency receiver/transmitter pair or an optical receiver/ 
transmitter. When a plurality of passenger boarding bridges, 
and therefore a plurality of transmitters, is installed at an 
airport terminal, optionally each radio-frequency transmitter 
transmits using a different frequency in order to reduce 
interference and cross-talk. In the case of optical transmit 
ters, any suitable Wavelength that is selected from the 
infrared, visible and ultra-violet regions of the electromag 
netic spectrum may be used. Since optical transmitters are 
highly directional, and accordingly the chances of interfer 
ence or cross-talk is loW, optionally each transmitter uses a 
different Wavelength or a same Wavelength. 

[0022] During use, the user provides the indication by 
manipulating a joystick or another direction indicating 
device, and preferably by also depressing a button, by 
toggling or throWing a sWitch, by providing a biometric 
input signal to a biometric information reader or by provid 
ing a security token to a token reader. The direction indi 
cating device and/or the buttons or sWitches optionally are 
mechanical or electronic or virtual in nature. Of course, 
virtual buttons require a touch sensitive display screen, a 
pointing device such as a mouse, a trackball, a track pad or 
another pointing device, or other similar technology in order 
to receive an input signal from the user. Optionally, the user 
provides a biometric sample or provides a security token 
before the system accepts the indication, as a precaution 
against unauthorized use. 

[0023] Referring noW to FIG. 5, shoWn is a simpli?ed 
block diagram of a system according to an embodiment of 
the instant invention. The system includes components 
shoWn generally at 500, Which are disposed at a location that 
is remote from the aircraft, and components shoWn generally 
at 502, Which are disposed aboard the aircraft. By Way of 
one non-limiting example, Which is provided for illustrative 
purposes only and is not intended to in any Way limit the 
scope of the invention, the components 500 are disposed 
near an aircraft-engaging end of a passenger boarding 
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bridge, and the components 502 are disposed in the cockpit 
area of an aircraft. The components 500 include an imager 
504, a processor 506 such as for instance a processor of an 
automated bridge controller 508, a transmitter 510 and a 
receiver 512. The components 502 include a receiver 514, a 
display device 516, a user interface 518 and a transmitter 
520. Optionally, at least a light (not shoWn) is provided for 
illuminating the lateral surface of the aircraft including the 
doorway When operating under poor lighting conditions. For 
instance, a light source such as for instance a bank of lights 
is provided for illuminating the lateral surface of the aircraft 
including the doorWay during nighttime operation. Further 
optionally, a plurality of light sources, such as for instance 
a plurality of light banks, is provided to support operation of 
the system under a variety of poor lighting conditions. For 
instance, tWo or more banks of lights are used simulta 
neously to illuminate the lateral surface of the aircraft 
including the doorWay When operating in rainy or snoWy 
conditions. 

[0024] Referring still to FIG. 5, the imager 504 is dis 
posed for capturing an image of a lateral surface of an 
aircraft including a doorWay to Which the aircraft-engaging 
end of the passenger boarding bridge is to be aligned. 
Optionally, the imager is disposed at the aircraft-engaging 
end of the passenger boarding bridge, or at some other 
location such as along a terminal building Wall near the 
passenger boarding bridge. The imager 504 is provided in 
the form of, for instance, a digital still camera, a digital video 
camera, etc. Of course, any other imager that is suitable for 
capturing an image of the lateral surface of an aircraft may 
be used. During use, the imager 504 provides image data to 
the transmitter 510, Which Wirelessly transmits a signal 
including the image data to the receiver 514 aboard the 
aircraft. Optionally, the imager 504 also provides image data 
to the processor 506. An output signal is provided from the 
receiver 514 to the display device 516. The display device 
displays the image data in a human intelligible form to the 
user aboard the aircraft. The user aboard the aircraft, such as 
for instance the aircraft pilot, uses the user interface 518 
disposed aboard the aircraft to provide an input signal 
relating to a command for controlling a movement of the 
passenger boarding bridge, in a direction toWard the door 
Way of the aircraft. The user interface 518 provides to the 
transmitter 520 an output signal, including data relating to 
the command provided by the user aboard the aircraft. The 
transmitter 520 transmits a signal to the receiver 512, Which 
receives the signal and provides an output signal to the 
processor 506. In the instant example, the processor 506 is 
a processor of an automated bridge controller 508. The 
automated bridge controller 508 then provides a command 
to a drive mechanism of the passenger boarding bridge for 
performing the movement of the passenger boarding bridge. 

[0025] Any suitable combinations of transmitters 510/520 
and receivers 512/514 may be used, such as for instance a 
radio-frequency receiver/transmitter pair or an optical 
receiver/transmitter. When a plurality of passenger boarding 
bridges, and therefore a plurality of transmitters, is installed 
at an airport terminal, optionally each radio -frequency trans 
mitter transmits using a different frequency in order to 
reduce interference and cross-talk. In the case of optical 
transmitters, any suitable Wavelength that is selected from 
the infrared, visible and ultra-violet regions of the electro 
magnetic spectrum may be used. Since optical transmitters 
are highly directional, and accordingly the chances of inter 
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ference or cross-talk is loW, optionally each transmitter uses 
a different Wavelength or a same Wavelength. 

[0026] During use, the user provides the input signal 
relating to a command for controlling a movement of the 
passenger boarding bridge by manipulating a joystick or 
another direction indicating device, and preferably by also 
depressing a button, by toggling or throWing a sWitch, by 
providing a biometric input signal to a biometric information 
reader or by providing a security token to a token reader. The 
direction indicating device and/or the buttons or sWitches 
optionally are mechanical or electronic or virtual in nature. 
Of course, virtual buttons require a touch sensitive display 
screen, a pointing device such as a mouse, a trackball, a track 
pad or another pointing device, or other similar technology 
in order to receive an input signal from the user. Optionally, 
the user provides a biometric sample or provides a security 
token before the system accepts the input signal, as a 
precaution against unauthorized use. 

[0027] It is an advantage of at least some embodiments of 
the instant invention that a user aboard the aircraft performs 
manual control of at least some part of the passenger 
boarding bridge alignment operation. Since the user aboard 
the aircraft is present as soon as the aircraft has come to a 
stop, delays associated With Waiting for a bridge operator to 
be dispatched and to arrive at the passenger boarding bridge 
are eliminated. This is particularly advantageous in circum 
stances Where environmental or other factors make it impos 
sible to rely completely on automated bridge alignment 
systems. For instance, under conditions of very poor 
Weather. In such cases, the number of passenger boarding 
bridges needing to be aligned is likely to be much larger than 
the pool of human operators on-call at an airport. By 
transferring responsibility for manual bridge control to a 
user aboard the aircraft, it is knoWn that at least one operator 
Will alWays be available at every passenger boarding bridge, 
as soon as the aircraft has come to a stop. 

[0028] According to at least some of the embodiments of 
the instant invention, commands are exchanged betWeen the 
aircraft and the passenger boarding bridge for controlling 
movement of the aircraft-engaging end of the passenger 
boarding bridge toWards the doorWay of the aircraft. In order 
to reduce the risk of an accident occurring, additional safety 
features preferably are provided to ensure that each bridge 
responds only to those commands that are intended for it. 
For instance, the transmitter that is disposed aboard the 
aircraft transmits a signal to identify the aircraft to the bridge 
controller. This preliminary “handshake” or identi?er signal 
is sent before any commands for moving the passenger 
boarding bridge are accepted and performed by the bridge 
controller. The signal optionally identi?es the aircraft 
uniquely, or at least identi?es the speci?c type and sub-type 
of the aircraft. Preferably, the bridge controller provides the 
signal from the aircraft as Well as a bridge identi?er signal 
to a centralized computer system for veri?cation that the 
aircraft is actually scheduled to dock at that particular 
bridge, and that the bridge controller is authorized to 
respond to commands transmitted from that aircraft. Option 
ally, the pilot is provided With a bridge ID corresponding to 
the passenger boarding bridge that is scheduled to service 
the aircraft. The bridge ID is compared to a bridge ID as 
provided by the bridge controller so as to con?rm that the 
aircraft is in communication With the correct passenger 
boarding bridge. 
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[0029] Optionally, communication between the aircraft 
and the passenger boarding bridge are encrypted using a 
unique “session key.” For instance, the aircraft is optionally 
provided in advance With a session key, or transmits a signal 
to a centraliZed computer system, Which includes a key 
server, to receive a session key for use in communicating 
With passenger boarding bridge, so as to prevent Wrong 
bridge from being moved. The centraliZed computer system 
contains information relating to Which passenger boarding 
bridge an aircraft has been assigned for a particular docking 
operation. By providing a session key that is unique for that 
passenger boarding bridge for that particular docking opera 
tion, only that passenger boarding bridge Will respond to 
signals transmitted from the aircraft using the provided 
session key. Optionally, each bridge is assigned a unique 
cryptokey that is transmitted to an aircraft upon arrival. The 
bridge controller then responds only to signals transmitted 
from the aircraft using the unique cryptokey for that bridge. 

[0030] Numerous other embodiments may be envisaged 
Without departing from the spirit and scope of the invention. 

What is claimed is: 
1. A system for aligning an aircraft-engaging end of a 

passenger boarding bridge to a doorWay disposed along a 
lateral surface of an aircraft, comprising: 

a user interface disposed aboard the aircraft for receiving 
from a user aboard the aircraft an input signal relating 
to a command for controlling a movement of the 
passenger boarding bridge, and for providing data 
relating to the input signal; 

a ?rst transmitter disposed aboard the aircraft and in 
communication With the user interface, the ?rst trans 
mitter for receiving the data relating to the input signal 
and for transmitting a ?rst signal including the data 
relating to the input signal; 

a ?rst receiver disposed at a location that is remote from 
the aircraft for receiving the ?rst signal and for pro 
viding an output signal relating thereto; and, 

a bridge controller in communication With the ?rst 
receiver for receiving the output signal from the ?rst 
receiver and for providing a control signal for perform 
ing automatically the movement of the passenger 
boarding bridge. 

2. A system according to claim 1, comprising an imager 
disposed at a location that is remote from the aircraft, the 
imager for capturing an image of the lateral surface of the 
aircraft. 

3. A system according to claim 2, comprising a second 
transmitter in communication With the imager for receiving 
image data relating to the captured image and for transmit 
ting a second signal including the image data. 

4. A system according to claim 3, comprising a second 
receiver disposed aboard the aircraft for receiving the sec 
ond signal including the image data. 

5. A system according to claim 4, comprising a display 
device disposed aboard the aircraft and in communication 
With the second receiver, the display device for receiving the 
image data from the ?rst receiver and for displaying the 
image data in a human intelligible form to the user aboard 
the aircraft. 
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6. A system according to claim 5, comprising a processor 
for processing the image data prior to display by the display 
device and for providing supplemental image data for dis 
play With the image data. 

7. A system according to claim 5, Wherein the display 
device comprises a touch sensitive screen and Wherein the 
user interface comprises at least one of a virtual button and 
an iconic symbol displayed by the touch sensitive screen. 

8. A system according to claim 2, comprising at least a 
light source for illuminating a portion of the lateral surface 
of the aircraft that is being imaged by the imager. 

9. A system according to claim 1, Wherein the user 
interface comprises controls for controlling the movement of 
the passenger boarding bridge. 

10. A system according to claim 1, Wherein the user 
interface comprises at least one of a biometric information 
reader and a security token reader. 

11. A system according to claim 1, comprising a central 
iZed computer system in communication With the bridge 
controller for retrievably storing electronic data for use by 
the bridge controller in establishing communication With an 
authoriZed aircraft, for receiving the ?rst signal including the 
data relating to the input signal only from that authoriZed 
aircraft. 

12. A system according to claim 11, Wherein the central 
iZed computer system includes a key server for providing 
session keys. 

13. A method of aligning an aircraft-engaging end of a 
passenger boarding bridge to a doorWay disposed along a 
lateral surface of an aircraft, comprising: 

receiving from a user aboard the aircraft an input signal 
relating to a command for controlling a movement of 
the passenger boarding bridge in a direction toWard the 
doorWay; 

Wirelessly transmitting a ?rst electromagnetic signal 
including data relating to the input signal; 

receiving the ?rst electromagnetic signal at a location that 
is remote from the aircraft; 

in response to the received ?rst electromagnetic signal, 
providing an electrical output signal relating to the ?rst 
electromagnetic signal to a controller of an automated 
alignment system of the passenger boarding bridge; 
and, 

under control of the controller, automatically performing 
the movement of the passenger boarding bridge based 
upon the electrical output signal. 

14. Amethod according to claim 13, comprising capturing 
an image of a ?rst portion of the lateral surface using an 
imager disposed at a location that is remote from the aircraft, 
Wherein the image is captured prior to receiving the input 
signal from the user. 

15. A method according to claim 14, Wherein the imager 
is disposed near an aircraft-engaging end of the passenger 
boarding bridge, and comprising Wirelessly transmitting a 
second electromagnetic signal including image data relating 
to the captured image, from a transmitter disposed at a 
location that is remote from the aircraft to a receiver that is 
disposed aboard the aircraft. 

16. A method according to claim 15, comprising display 
ing in a human intelligible form using a display device 
disposed aboard the aircraft, the image data relating to the 
captured image. 
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17. A method according to claim 16, comprising subse 
quent to automatically performing the movement of the 
passenger boarding bridge, capturing a second image of the 
lateral surface using the imager disposed near the aircraft 
engaging end of the passenger boarding bridge. 

18. A method according to claim 17, comprising updating 
the displayed image data based upon the captured second 
image. 

19. Amethod according to claim 18, comprising repeating 
the steps of claims 13 through 18 until the aircraft-engaging 
end of the passenger boarding bridge is aligned to the 
doorway disposed along the lateral surface of an aircraft. 

20. A method according to claim 13, Wherein the move 
ment of the passenger boarding bridge in a direction toWard 
the doorWay is for pointing the passenger boarding bridge 
toWard the doorWay, and Wherein the input signal includes 
a command for initiating an automated alignment process to 
the doorWay subsequent to the movement being performed. 

21. A method according to claim 13, Wherein the user 
aboard the aircraft observes a position of the aircraft 
engaging end of the passenger boarding bridge from the 
aircraft and absent the use of an imager. 

22. A method according to claim 13, Wherein the input 
signal is provided for remotely controlling the movement of 
the passenger boarding bridge in real time. 

23. A method according to claim 13, Wherein the Wire 
lessly transmitted ?rst electromagnetic signal includes a 
unique identi?er for supporting secure communication 
betWeen the controller and the aircraft during a current 
alignment operation. 

24. A method according to claim 13, comprising prior to 
receiving the ?rst electromagnetic signal at a location that is 
remote from the aircraft, a step of transmitting an electro 
magnetic signal including data comprising a cryptokey for 
use in establishing secure communication With the controller 
of the automated alignment system of the passenger board 
ing bridge. 

25. A method according to claim 13, comprising prior to 
receiving the ?rst electromagnetic signal at a location that is 
remote from the aircraft, a step of transmitting an electro 
magnetic signal including data for requesting transmission 
of a cryptokey from a centralized computer system to the 
aircraft, the cryptokey for use in establishing secure com 
munication With the controller of the automated alignment 
system of the passenger boarding bridge. 

26. A method according to claim 13, comprising prior to 
receiving the ?rst electromagnetic signal at a location that is 
remote from the aircraft, a step of transmitting an electro 
magnetic signal including data for identifying a type of 
model of the aircraft. 

27. A method according to claim 13, comprising prior to 
receiving the ?rst electromagnetic signal at a location that is 
remote from the aircraft, a step of transmitting an electro 
magnetic signal including data for identifying the aircraft 
uniquely. 
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28. A method according to claim 13, comprising prior to 
receiving the ?rst electromagnetic signal at a location that is 
remote from the aircraft, a step of transmitting an electro 
magnetic signal including data for verifying the aircraft as 
being authorized to dock With the passenger boarding bridge 
during a current alignment operation. 

29. A method of aligning an aircraft-engaging end of a 
passenger boarding bridge to a doorWay disposed along a 
lateral surface of an aircraft, comprising: 

parking the aircraft Within a parking space that is adjacent 
to a selected passenger boarding bridge of a plurality of 
passenger boarding bridges; 

using a transmitter disposed aboard the aircraft, transmit 
ting a ?rst signal including data for use in establishing 
communication With only the selected passenger board 
ing bridge of the plurality of passenger boarding 
bridges; 

receiving the ?rst signal at a location that is remote from 
the aircraft; 

extracting the data from the ?rst signal; 

comparing the extracted data to other data that is indica 
tive of the aircraft being authorized to dock at the 
selected passenger boarding bridge during a current 
alignment operation; and, 

When the comparison is indicative of the aircraft being 
authorized, enabling a bridge controller of the selected 
passenger boarding bridge to receive commands trans 
mitted from the aircraft. 

30. Amethod according to claim 29, Wherein enabling the 
bridge controller comprises sWitching the bridge controller 
from a ?rst mode of operation in Which a command trans 
mitted from a transmitter disposed aboard an aircraft is not 
accepted to a second mode of operation in Which a command 
transmitted from a transmitter disposed aboard an aircraft is 
accepted. 

31. Amethod according to claim 29, Wherein the extracted 
data comprises data for identifying a type and sub-type of 
the aircraft. 

32. Amethod according to claim 29, Wherein the extracted 
data comprises data for identifying the aircraft uniquely. 

33. Amethod according to claim 29, Wherein the extracted 
data comprises a cryptokey for establishing secure commu 
nication With the bridge controller of the selected passenger 
boarding bridge. 

34. Amethod according to claim 29, Wherein the extracted 
data comprises data for requesting transmission of a cryp 
tokey from a centralized computer system to the aircraft, the 
cryptokey for establishing secure communication With the 
bridge controller of the selected passenger boarding bridge. 

* * * * * 


