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(57) ABSTRACT 

A docking system for airport terminals has a docking station 
subsystem and a docking station for each gate. The docking 
station subsystem is connected via a communication net 
Work to a central Working position (control device). The 
docking station subsystem includes an air?eld situation 
monitoring and processing segment ASMPS, at least one 
advisor and guidance display segment AGDS, a data and 
status handler segment DSHS having at least one video 
camera for each center line of the gate, and at least one 
ground operation panel segment GOPS. The docking station 
subsystem has an auxiliary subsystem connected to it, by 
Which information relating to aircraft models and the gate 
can be entered in the docking station subsystem. A docking 
guidance system is connected to other systems of an airport 
and includes a docking guidance subsystem for each gate of 
the airport. 
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FIG 1 1 
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DOCKING SYSTEM FOR AIRPORT TERMINALS 

[0001] This is a Divisional of US. application Ser. No. 
09/755,096, ?led Jan. 8, 2001, Which is a Continuation in 
Part of US. application Ser. No. 09/533,245 ?led Mar. 22, 
2000, Which, in turn, is a Continuation of International 
Application PCT/DE98/02822, With an international ?ling 
date of Sep. 22, 1998. The disclosures of these three prior 
Applications are incorporated into this application by refer 
ence. 

FIELD OF AND BACKGROUND OF THE 
INVENTION 

[0002] The invention relates to neW and useful improve 
ments in a docking system for airport terminals. More 
particularly, the invention relates to a docking system for 
airport terminals having a positioning apparatus by Which an 
aircraft can be guided to a parking position appropriate for 
its type, a video device by Which the aircraft can be detected 
as it approaches the airport terminal, and an evaluation unit 
by Which it is possible to evaluate data Which are supplied 
to the evaluation unit by the video device and Which relate 
to the form and the movement of the aircraft. 

[0003] German Patent DE 40 09 668 A1 discloses a 
procedure in Which a video camera is used to detect a 
tWo-dimensional image, Which is passed to an evaluation 
unit. 

OBJECTS OF THE INVENTION 

[0004] An object of the invention is to further develop the 
knoWn docking system. A further object is to develop the 
knoWn system in such a manner that it can be used even in 
adverse environmental and Weather conditions With an 
extremely high operational reliability, suf?cient for the 
operation of airports. 

SUMMARY OF THE INVENTION 

[0005] These and other objects are achieved according to 
one formulation of the invention in that a template set for 
each different type of aircraft is stored in the evaluation unit, 
Which set contains at least three, preferably ?ve, speci?c 
templates for all types of aircraft or outline sections of the 
relevant type, and in that the at least three, preferably ?ve, 
speci?c outline sections of the aircraft Which is approaching 
the airport terminal can be determined and compared With 
the stored template sets, in the evaluation unit, from the 
input signals from the video device. 

[0006] According to another aspect of the invention, a 
docking system is provided for airport terminals, Which has 
a comparatively loW level of installation complexity and, 
furthermore, alloWs the airport terminals to be operated in a 
safe and, for the most part, automated fashion. Precise 
detection of the type of aircraft approaching the airport 
terminal is ensured even if the entire contour of the 
approaching aircraft cannot be detected by the video device, 
for example because there are obstructions in the parking 
area or ramp area of the airport terminal. 

[0007] A monochrome camera has been found to be a 
particularly suitable video device for implementing the 
docking system according to the invention and its position 
ing apparatus. 
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[0008] The objective focal lengths of the video device 
should advantageously be 16 or 25 mm. 

[0009] Adequate detection of the aircraft approaching the 
airport terminal is ensured if the video device is arranged 
such that it is approximately aligned With the center line of 
the airport gate, preferably at a height of approximately 9 m. 

[0010] The type of aircraft approaching the airport termi 
nal can be detected With a comparatively loW level of 
complexity if a sequence of gray tone images produced by 
the monochrome camera can be read to the evaluation unit, 
the individual gray tone images in the sequence can be 
spatially ?ltered in order to extract gray tone edges, the 
sequence of gray tone images can be ?ltered in the time 
domain in order to produce moving images, and a mask can 
be produced from the moving images de?ning areas for 
subsequent segmentation. 

[0011] The evaluation unit should expediently have a 
Sobel ?lter for spatial ?ltering of the gray tone images, and 
for ?ltering the gray tone images in the time domain. 

[0012] TWo engines, the Windshield and tWo landing gear 
legs have been found to be outline sections Which are 
particularly speci?c to the aircraft contour of each type. 
These ?ve speci?c outline sections or templates expediently 
form a template set. This template set is de?ned for the 
respective aircraft type and stored in the evaluation unit. 

[0013] Trajectories of the templates or speci?c outline 
sections of the aircraft contour can be used as a basis to 
determine the present position of the aircraft as it approaches 
the airport terminal. 

[0014] When the docking system according to the inven 
tion, in particular its positioning apparatus, is implemented 
and installed completely, it is possible to alloW all the 
processes required for docking of the aircraft, in particular 
the docking of the bridge to the aircraft, to be carried out 
automatically. In this case, it is possible for the video device 
to have only one video camera. 

[0015] In a particularly advantageous manner, the pixel 
processing described above as Well as the detection of the 
type of aircraft approaching the gate of the airport terminal 
can be used for a docking system for airport terminals 
Wherein each gate has a docking station subsystem. The 
docking station subsystem is connected via a communica 
tion netWork to a central control device. In addition, it has 
an air?eld situation monitoring and processing segment, at 
least one advisor and guidance display segment, a data and 
status handler segment having at least one video camera for 
each center line of the gate, and at least one gate operator 
panel segment. An auxiliary subsystem is connected to the 
docking station subsystem, by Which information relating to 
aircraft models and the gate can be entered into the docking 
station subsystem. 

[0016] The docking station subsystem expediently has an 
advisor and guidance display segment for each center line of 
its gate. 

[0017] A particularly advantageous embodiment of this 
advisor and guidance display segment is achieved if a 
microprocessor is provided Which controls the display ele 
ments and converts display commands into indications of 
the display elements. 
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[0018] An embodiment of the docking station subsystem 
according to the invention and of the docking system 
according to the invention Which is less complex in terms of 
equipment and design is achieved if the data and status 
handler segment of the docking station subsystem runs on 
the same hardWare as the air?eld situation monitoring and 
processing segment. Also, in this embodiment, the commu 
nication betWeen the docking station subsystem and the 
central control device takes place via the communication 
network, and the processes Within the docking station sub 
system are coordinated by the data and status handler 
segment. 

[0019] In a further development of the docking system 
according to the invention, the data and status handler 
segment and the air?eld situation monitoring and processing 
segment of the docking station subsystem may be arranged 
in one housing. 

[0020] Expediently, the data and status handler segment 
and the air?eld situation monitoring and processing segment 
may run on a hardWare basis comprising a PC motherboard 
and video signal processing equipment. 

[0021] If the design of the docking station subsystem for 
the docking system according to the invention provides for 
the data and status handler segment and the air?eld situation 
monitoring and processing segment to be arranged outside 
the actual gate, it is possible to additionally arrange the 
advisor and guidance display segment in the housing com 
mon to the tWo components mentioned above. 

[0022] In a further speci?c embodiment of the docking 
system according to the invention, the docking station 
subsystem is designed such that it alloWs advisor and 
guidance displays to be transmitted to a screen in the cockpit 
of an aircraft Which is approaching the gate. This mode of 
operation may be used instead of operating the advisor and 
guidance display segment, or may be provided in addition to 
operating this advisor and guidance display segment. 

[0023] It is also possible to arrange the air?eld situation 
monitoring and processing segment in a housing With the 
video camera. 

[0024] For transmission of data betWeen the air?eld situ 
ation monitoring and processing segment and the data and 
status handler segment of the docking station subsystem, it 
is expedient for the air?eld situation monitoring and pro 
cessing segment to have an associated digital signal proces 
sor. In the digital signal processor, the originally analog 
video signals are converted into digital signals before they 
are passed to the input line to the data and status handler 
segment. 

[0025] The auxiliary subsystem Which is associated With 
the docking station subsystem of the docking system accord 
ing to the invention preferably has an aircraft model output, 
a gate installation planner, a calibration unit and a validation 
and diagnosis tool. The communication netWork of the 
docking system according to the invention is advantageously 
in the form of a high-speed netWork using an asynchronous 
transmission mode, by Which originally digital signals and 
originally analog signals converted into digital signals can 
be transmitted, e.g. video signals. 

[0026] The ATM high-speed netWork may advantageously 
have at least one netWork adapter in the form of a SICAN 
ATMax 155-PM2. 
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[0027] The docking station subsystem of the docking 
system according to the invention is systematically and 
expediently broken doWn into a ground area monitoring and 
processing segment, a gate area control segment, a gate 
schedule segment and a gate data handler segment. 

[0028] The ground area monitoring and processing seg 
ment advantageously has an air?eld monitor and an air?eld 
situation processor, Which is connected by means of an 
interface to the gate schedule segment. 

[0029] The gate area control segment of the docking 
station subsystem of the docking system according to the 
invention has air?eld ground lighting, an advisor and guid 
ance display, a ground operator panel, a luxometer and a gate 
area processor. The gate area processor runs on a PC 
platform to Which the air?eld ground lighting, the advisor 
and guidance display, the ground operation panel and the 
luxometer are connected. In addition, the gate area processor 
is connected by an interface to the gate schedule segment. 

[0030] The gate data handler segment should advanta 
geously have a calibration support and static data handler, 
Which run on a PC platform and are connected in each case 
by means of one interface to the gate schedule segment. 

[0031] The gate schedule segment of the docking station 
subsystem of the docking system according to the invention 
has gate management and a Watchdog. 

[0032] In accordance With another formulation of the 
present invention, a docking guidance system includes a 
plurality of stand alone systems, Which are associated With 
respective gates of an airport. These stand alone systems are 
interconnected by a netWork. If an aircraft approaches a 
particular gate, at Which it is to be docked, the respective 
stand alone system guides the aircraft to its proper ?nal 
parking position at the particular gate. To this end, the 
respective stand alone system receives guidance data regard 
ing the guidance of the aircraft, e.g., data from a video 
camera, Which attempts to recogniZe the aircraft type and 
Which monitors the current position and movement of the 
aircraft. 

[0033] In the case of large and mid-siZed airports, these 
guidance data are forWarded to a central Working station, 
Which monitors and controls the overall operation of the 
docking guidance system. In addition, the central control 
device exchanges data With external airport systems, such as 
a surface movement guidance and control system (SMGCS) 
and a central monitoring system (CMS). In the case of large 
airports, Which have many terminals, the central control 
device also exchanges data With operator stations at each 
terminal. In the case of mid-siZed airports, only one operator 
station is provided, Which is located at the central control 
device, for example. By processing all these data from the 
different systems of an airport, the central control device is 
capable of performing its central monitoring and control 
function for the docket guidance system. 

[0034] In the case of small airports, it is possible to 
dispense With an operator station and a central control 
device. Instead, all the stand alone systems communicate 
directly With each other over the netWork connecting the 
stand alone systems. In this Way, a docking process of an 
aircraft, Which is in progress at a particular gate, can be 
monitored and, if necessary, in?uenced by an operator 
present at another gate, for example. 




















