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AIRPORT STAND ARRANGEMENT 
a 

FIELD OF THE INVENTION 

[ 0001 ] The present invention relates to an airport stand 
arrangement . More specifically , the disclosure relates to an 
airport stand arrangement configured to aid a pilot of an 
approaching aircraft in maneuvering the aircraft towards a 
parking position at the stand . 

BACKGROUND ART 

[ 0002 ] Safe and reliable docking of aircrafts to stands at 
airports today most often achieved by means of aircraft 
stand arrangements , such as aircraft docking systems , 
arranged locally at the stands of the airport , wherein each 
aircraft docking system is configured to aid the pilot , and 
sometimes also the ground crew , in receiving the aircraft at 
the stand in a safe and reliable way . Often , such aircraft 
stand arrangements comprise means for establishing a posi 
tion of the aircraft as it approaches the stand , said means 
often being a remote sensing detection system , such as a 
laser scanning system . Typically , the aircraft stand arrange 
ments known in the art are configured to analyze position 
data from the aircraft , and potentially also other input 
parameters , and , based on the parameters , determine pilot 
maneuvering guidance information on a display of the 
aircraft stand arrangements for aiding a pilot of the 
approaching aircraft in maneuvering the aircraft towards a 
predetermined parking position at the stand . 
[ 0003 ] A challenge with existing arrangements is that they 
often rely on optical sensing techniques which are less 
accurate , or even not applicable , in low visibility weather 
conditions , such as e.g. rain , fog or snow . Moreover , as at 
least some remote sensing detection systems rely on mea 
suring and interpreting a backscattered signal from the 
aircraft , the quality of the signal will depend on the surface 
characteristics of the aircraft itself . Conventional aircrafts 
most often comprise exterior surface parts of steel , which 
provide an efficient backscattering . However , as there is an 
increasing use of non - metallic composite materials in 
today's aircrafts for weight reduction , conventional aircraft 
docking systems may have difficulty in detecting these 
planes with enough accuracy . 
[ 0004 ] A further problem is that it is sometimes difficult to 
detect enough surface of the aircraft for assessing aircraft 
data , such as position , dimensions , and aircraft type . A 
specific challenge in this respect is to successfully determine 
and track the angle of approach of the aircraft with respect 
to the lead - in line of the stand . Also , spatial resolution may 
be inadequate for successfully determining the aircraft type . 
[ 0005 ] Thus , there is a need in the art for an improved 
aircraft stand arrangement . 

[ 0009 ] wherein said radar - based system and said one or 
more additional systems together form a combined system , 
[ 0010 ] wherein the airport stand arrangement is config 
ured , based on output data from said combined system , to 
detect and track an aircraft within a stand area when said 
aircraft is approaching a stand within the stand area for 
parking at a parking position therein , and configured , based 
on said detection and tracking of the approaching aircraft , to 
provide pilot maneuvering guidance information on said 
display for aiding a pilot of the approaching aircraft in 
maneuvering the aircraft towards said parking position . 
[ 0011 ] The airport stand arrangement may be advanta 
geous as it allows for combining more than one remote 
sensing technique to detect and track the aircraft . As each 
remote sensing technique has its specific strengths and 
weaknesses , the proposed airport stand arrangement may 
thus be more versatile in different situations . Specifically , it 
provides a means for meeting the problems of the prior art 
systems . For example , the radar - based system provides 
increased sensitivity in low visibility conditions . Moreover , 
the radar - based system is more sensitive to the composite 
materials of modern aircrafts as radar signal backscattering 
is sufficiently strong from these materials to result in a good 
signal - to - noise ratio . Imaging systems provide an improved 
spatial resolution in good weather . Imaging systems also 
generally provide a higher repetition rate for faster objects , 
and are less expensive . As will be shown later , a further 
advantage of the airport stand arrangement is that it allows 
accurate detection and tracking of other objects present in a 
stand area . 
[ 0012 ] The airport stand arrangement may consist of sev 
eral interconnected units , wherein each unit may be disposed 
at different positions at , or around the gate area . However , 
the airport stand arrangement is disposed at the stand area 
and is not configured to detect and track aircrafts at other 
parts of the airport , such as e.g. the taxi lines , or the runways . 
The airport stand arrangement may be an aircraft docking 
system . 

[ 0013 ] The radar - based system is a remote sensing detec 
tion system based on microwave electromagnetic radiation . 
Such systems emit continuous or pulsed radar signals 
towards a target and capture and detect radar pulses back 
scattered from the target . The radar system may comprise a 
radar sensor of semi - conductor type . For example , the radar 
sensor may be of the kind used within the automotive 
industry . The radar sensor may operate at 77 GHz . 
[ 0014 ] The laser - based system is a remote sensing detec 
tion system based on optical electromagnetic radiation . Such 
systems emit continuous or pulsed laser radiation towards a 
target and capture and detect laser radiation backscattered 
from the target . The laser - based system may comprise beam 
deflecting means for providing scanning capabilities . Such 
beam deflecting means may be e.g. a scanning mirror 
arrangement . 
[ 0015 ] The imaging system may comprise a camera sen 
sitive to optical or infrared radiation . The imaging system 
may be used to capture the emission of natural radiation 
from the target . However , it is also conceivable that the 
camera is used to capture radiation emitted from the target 
as a result from the laser - based system . Such radiation may 
be scattered or reflected laser radiation , fluorescence , phos 
phorescence and the like . 

SUMMARY 

[ 0006 ] It is an object to mitigate , alleviate or eliminate one 
or more of the above - identified deficiencies in the art and 
disadvantages singly or in any combination and solve at 
least the above - mentioned problem . According to a first 
aspect there is provided an airport stand arrangement com 
prising : 
[ 0007 ] a display ; 
a radar - based system ; and 
[ 0008 ] one or more additional systems selected from laser 
based systems and imaging systems , 
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[ 0016 ] According to some embodiments , said one or more 
additional systems are selected from laser - based systems 
only . 
[ 0017 ] According to some embodiments , said one or more 
additional systems are selected from imaging systems only . 
[ 0018 ] According to some embodiments , said one or more 
additional systems comprise at least one laser - based system 
and at least one image - based system . 
[ 0019 ] The airport stand arrangement further comprises 
control means for controlling , and performing , said detec 
tion and tracking . The control means may comprise a 
separate control unit of the airport stand arrangement , but 
may alternatively comprise several control units . For 
example , each system of the combined system may com 
prise a respective control unit . It is readily realized by the 
skilled person that many physical embodiments exist within 
the scope of the claims . 
[ 0020 ] Each system of the combined system provides a 
respective coverage at the stand area . Preferably , the respec 
tive coverages at least partially overlap each other . It is 
however conceivable for some embodiments that two or 
more of said respective coverages do not overlap each other . 
[ 0021 ] According to some embodiments , the airport stand 
arrangement is configured to detect and track the approach 
ing aircraft based on combined output data from said radar 
based system , on the one hand , and from said one or more 
additional systems , on the other hand . 
[ 0022 ] This may be advantageous as it allows for increas 
ing the overall accuracy of the detection and tracking . In 
some situations , one system of the combined system may be 
more accurate than another one . The airport stand arrange 
ment may then predominately base its detection and tracking 
on the output data from the most accurate system . It is also 
conceivable that different systems show a varying accuracy 
or sensitivity at different spatial locations of the stand area , 
or different spatial positions of the approaching aircraft . 
Thus , it is conceivable that the detection and tracking is 
based on output data from the two or more systems in 
different relative weights dependent on spatial position . It is 
also conceivable that the two or more systems have partly 
different areas of coverage at the stand area . In such a case , 
it may be possible to detect an aircraft with one system as the 
aircraft enters the stand area , and then automatically shift to 
another more accurate system when the aircraft has entered 
the area of coverage of that system . 
[ 0023 ] The airport stand arrangement may be configured 
to detect and track the approaching aircraft based on a 
spatially resolved weighted average of the combined output 
data , wherein the weighted average is determined based on 
statistical weights for the radar system and the one or more 
additional systems , respectively . 
[ 0024 ] The statistical weights may be predetermined , such 
as retrieved from a database , or user input . Alternatively , 
statistical weights may be determined by the airport stand 
arrangement . The airport stand arrangement may be config 
ured to determine the statistical weights based on associated 
output data from the respective systems of the combined 
system . The airport stand arrangement may be configured to 
determine a visibility based on output data from said one or 
more additional systems and determine said statistical 
weights based on said visibility . 
[ 0025 ] The weighted average may be spatially resolved . 
This implies that the weighted average may be based on 
output data pertaining to the same spatial location in the 

stand area . Thus , the area of coverage of the radar system 
may overlap with the areas of coverage of the one or more 
additional systems . The weighted average of the combined 
output data may be used to determine spatially resolved 
information pertaining to the position of the approaching 
aircraft . 
[ 0026 ] The airport stand arrangement may be configured 
to determine , based on output data from a first system of the 
combined system , if a second system of the combined 
system is to be used instead of , or in combination with the 
first system to detect and track the approaching aircraft . 
[ 0027 ] The combined system may comprise a laser - based 
system and an imaging system , the airport stand arrange 
ment being configured to determine , based on output data 
from the laser - based system , if the imaging system is to be 
used instead of , or in combination with the laser - based 
system to detect and track the approaching aircraft . The 
airport stand arrangement may be configured to determine a 
visibility based on output data from one or more of said 
additional systems and determine if the imaging system is to 
be used instead of , or in combination with the laser - based 
system based on said visibility . 
[ 0028 ] Laser - based systems may have a shorter life expec 
tancy than radar - based systems . Thus , it may be beneficial to 
allow an airport stand arrangement equipped with such a 
laser - based system to minimize usage of the laser - based 
system . 
[ 0029 ] The airport stand arrangement may be configured 
to determine if detecting and tracking of the approaching 
aircraft and / or other objects in the stand area can be based 
on output data from the radar - based system , and , 
[ 0030 ] if the airport stand arrangement determines that 
detecting and tracking of the approaching aircraft and / or 
other objects in the stand area cannot be based on output data 
from the radar - based system : 
[ 0031 ] initiate detection and tracking of the aircraft and / or 
other objects within the stand area using the one or more 
additional systems . 
[ 0032 ] The one or more additional systems may comprise 
a laser - based system and an imaging system used in com 
bination . For example , the airport stand arrangement may be 
configured to detect and track the approaching aircraft based 
on combined output data from a laser - based system and an 
imaging system . This implies that the area of coverage of the 
laser - based system and the area of coverage of the imaging 
system at least partly overlaps . 
[ 0033 ] According to some embodiments , the one or more 
additional systems include an imaging system , and wherein 
the airport stand arrangement is configured to : 
[ 0034 ] detect and track an object of said other objects 
based on output data from the imaging system , and 
[ 0035 ] verify the existence of said detected and tracked 
object based on output data from a further system of the one 
or more additional systems and / or output data from the 
radar - based system . 
[ 0036 ] The imaging system may provide output data hav 
ing higher spatial resolution than the output data of the 
radar - based system and / or the output data of the laser - based 
system . This may be an advantage as the imaging system 
may spot also smaller objects present in the stand area . 
However , object detection based on images may result in 
image artifacts such as shadows being erroneously identified 
as real objects . By verifying the alleged existence of the 

a 

Ex.-1008 - ADB Safegate et al. 
ADB Safegate et al. v. Honeywell International Inc. – PGR2023-00053 

Page 13

MarcWeinstein
Highlight

MarcWeinstein
Highlight



US 2022/0066025 A1 Mar. 3 , 2022 
3 

a 

a 

object with the radar - based system and / or e.g. a laser - based 
system , this potential drawback of the imaging system may 
be overcome . 
[ 0037 ] According to some embodiments , two or more 
systems of the combined system are each distanced from 
each other so as to , at each position in time , detect the 
approaching aircraft using different collection angles . 
[ 0038 ] This may be advantageous as it allows for extend 
ing the overall coverage of the airport stand arrangement . 
For example , one system of the combined system may be 
arranged to detect an approaching aircraft from the side , and 
another system of the combined system from the front . This 
may be especially advantageous for providing output data 
that is more reliable for predicting the angle of the approach 
ing aircraft . At some airport stands , the aircraft has to 
maneuver along a relatively narrowly curved lead - in line for 
arriving at the stand . Such stand areas may , preferably , be 
equipped with an aircraft stand arrangement having such 
distanced systems of the combined systems . 
[ 0039 ] According to some embodiments , at least one 
system of the combined system is arranged such that an 
associated area of coverage thereof extends over a portion of 
the stand area which portion at least partly overlaps with a 
part of the stand area being blocked , by a blocking structure 
in the stand area , from detection and tracking using said 
remaining systems of the combined system . 
[ 0040 ] According to some embodiments , the blocking 
structure in the stand area is a passenger bridge . However , 
the blocking structure may alternatively be a part of a 
building or another more or less permanent structure present 
in the stand area . 
[ 0041 ] According to some embodiments , said at least one 
system is arranged on , or at , the blocking structure . 
[ 0042 ] This may be advantageous as it allows the airport 
stand arrangement to monitor “ dark areas ” which are oth 
erwise blocked out of view by large objects such as e.g. a 
passenger bridge present in the stand area . If at least one 
system of the combined system is arranged on , or at , the 
blocking structure , the portion of the stand area being 
effectively blocked from view of the remaining systems may 
be specifically targeted using the at least one system . 
[ 0043 ] The radar - based system may be arranged so as to 
emit radar radiation in a direction along the lead - in line 
towards the approaching aircraft . This implies that the 
radar - based system may be disposed at , or in a vicinity of , 
the display . 
[ 0044 ] According to some embodiments , the airport stand 
arrangement is further configured to determine a visibility 
based on output data from one or more of said additional 
systems . Visibility may be determined using the laser - based 
system . For example , the visibility may be determined based 
on the ratio between backscattered laser radiation and emit 
ted laser radiation . Visibility may alternatively or addition 
ally be determined using the imaging system . For example , 
the visibility may be determined by comparing different 
spatial regions of captured images . Visibility may be based 
on output data from one system of the combined system , but 
may alternatively be based on output data from two or more 
systems of the combined system . For example , a visibility 
could be determined based on a weighted average of a 
respective visibility determined by each system of the com 
bined system . 
[ 0045 ] According to some embodiments , the airport stand 
arrangement is configured , in response to said visibility 

being lower than a first visibility threshold , to detect and 
track the approaching aircraft based on output data from the 
radar based system . 
[ 0046 ] This may be advantageous as it allows for reducing 
the influence of visibility conditions on the accuracy and 
sensitivity of the detection and tracking of the airport stand 
arrangement . For example , the airport stand arrangement 
may be configured to detect and track the aircraft based on 
output data from a laser - based system as a default setting , 
and , as a visibility is determined to be lower than the first 
visibility threshold , switch from the laser - based system to 
the radar - based system so as to , instead , detect and track the 
aircraft based on output data from the radar - based system . 
[ 0047 ] The area of coverage of the radar - based system 
may be larger than the area of coverage of any one of the 
additional systems . Specifically , a detection and tracking 
range of the radar - based system may be longer than a 
detection and tracking range of any one of the additional 
systems . The longer range of the radar - based system may be 
advantageous as it allows for detecting and tracking the 
approaching aircraft earlier during approach . Moreover , it 
allows utilizing the airport stand arrangement for airport 
stands where the distance between the stop position and the 
position at which a detection system is located is longer than 
usual . This may be for example for stand areas where one or 
more systems of the combined system for practical reasons 
needs be mounted on a building , such as an airport terminal 
building , which is located at some distance from the stop 
position . If the distance between the stop position and the 
position at which a detection system is located is too long , 
such as more than 65 meters , the area of coverage , e.g. the 
range , of the one or more systems of the combined system 
may not be sufficient for detecting and tracking the 
approaching aircraft . 
[ 0048 ] At some weather conditions , such as fog , mist , 
snow , rain and sand storms , the laser - based system and / or 
the imaging system may not be able to detect and track the 
approaching aircraft due to high degree of atmospheric 
backscattering from air - borne scatterers ( rain drops , sand 
etc. ) . During such conditions , the radar - based system may be 
able to detect the aircraft . An advantage of using the 
radar - based system in combination with the one or more 
additional systems is that the approaching aircraft may be 
allowed to approach further into the stand area even in 
situations where the one or more additional systems may not 
be able to detect the approaching aircraft e.g. due to bad 
weather conditions . Thus , the airport stand arrangement may 
allow aircrafts to approach the stand also in weather condi 
tions where conventional airport stand arrangements would 
have to indicate to abort the approach . However , the one or 
more additional systems may be more accurate in detecting 
and tracking the aircraft than the radar - based system if only 
the aircraft is close enough to be within range . For example , 
the one or more additional systems may provide output data 
from which it is possible to accurately determine the aircraft 
type and / or model . For some weather conditions , it may be 
possible for the one or more additional systems to perform 
such detection and tracking if only the approaching aircraft 
is allowed to come within the area ( s ) of coverage of the one 
or more additional systems . 
[ 0049 ] According to some embodiments , an area of cov 
erage of the radar - based system extends further out from the 
parking position than associated areas of coverage of said 
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one or more additional systems as defined along a direction 
along which the approaching aircraft is expected to enter the 
stand area , 
[ 0050 ] wherein the airport stand arrangement is config 
ured to , based on output data from the radar - based system , 
detect and track the approaching aircraft in the area of 
coverage of the radar - based system for allowing the 
approaching aircraft to approach the stand and enter into the 
associated areas of coverage of the one or more additional 
systems , and 
[ 0051 ] whereby the airport stand arrangement is config 
ured to , based on output data from said one or more 
additional systems , detect and track the approaching aircraft 
within associated areas of coverage of said one or more 
additional system . 
[ 0052 ] This may be advantageous as it allows for the 
airport stand arrangement to utilize the long - range capabili 
ties of the radar - based system to perform a first detection and 
tracking of the approaching aircraft already when the 
approaching aircraft is located at some distance from the 
stand area beyond reach of the systems of the additional 
system , i.e. at a position located outside of the associated 
area of coverage of the at least one additional system . 
[ 0053 ] Said first detection and tracking of the approaching 
aircraft may be used for estimating an expected approach 
path of the approaching aircraft . For embodiments where the 
airport stand arrangement is not configured to determine an 
aircraft type and / or model of the approaching aircraft , i.e. 
perform an identification step , based on output data from the 
radar - based system , the output data from the radar - based 
system may still be used for detecting and tracking the yet 
unidentified approaching aircraft so to allow the 
approaching aircraft to approach the stand to enter into the 
area of coverage of the at least one additional system . This 
may allow for the identification step to be carried out by the 
at least one additional system . However , it is also conceiv 
able that the airport stand arrangement is configured to 
determine an aircraft type and / or model of the approaching 
aircraft based on output data from the radar - based system . 
[ 0054 ] According to some embodiments , the airport stand 
arrangement is further configured to , based on the output 
data from said one or more additional systems , determine an 
aircraft type and / or model of the approaching aircraft based 
on output data from said one or more additional systems . 
[ 0055 ] According to some embodiments , the airport stand 
arrangement is further configured , in response to the airport 
stand arrangement being unable to determine the aircraft 
type and / or model of the approaching aircraft , to provide 
further pilot maneuvering guidance information instructing 
the pilot to stop the aircraft . 
[ 0056 ] According to some embodiments , the airport stand 
arrangement is further configured to , by use of a laser - based 
system of the one or more additional systems , detect a 
backscattering signal originating from a volume at the stand 

as 

backscattering signal corresponds to the at least one 
pre - defined signal pattern of the library of allowed 
signal patterns : 

[ 0061 ] detect and track the approaching aircraft based 
on output data from the radar - based system , and 

[ 0062 ] in response to the airport stand arrangement being 
unable to detect said backscattering signal : 
[ 0063 ] provide further pilot maneuvering guidance infor 
mation instructing the pilot to stop the aircraft . 
[ 0064 ] The further pilot maneuvering guidance informa 
tion may be provided to the pilot on the display but may 
alternatively or additionally be provided by other means 
such as wirelessly using the wireless transmitting means 
which will be further discussed later . 
[ 0065 ] This may be advantageous as it allows for the 
airport stand arrangement to allow an approach of the 
aircraft towards the stand also in situations where the at least 
one additional system cannot detect and track the approach 
ing aircraft at a distance . By using the radar - based system for 
detecting and tracking , the aircraft may be allowed to 
approach the area of coverage of the at least one additional 
system . This may provide a chance for the at least one 
additional system to perform an identification . In case this is 
successful , the aircraft may be allowed to continue 
approaching the stand . In case it is not successful , the 
aircraft may be ordered to stop , as safety cannot be guar 
anteed . 

[ 0066 ] Moreover , from experience and empirical tests , 
there may be a plurality of known signal patterns of the 
backscattering signal which are known to at least likely 
result in a successful identification of the aircraft , if only the 
aircraft is allowed to come into the area of coverage of the 
at least one additional system . Such known signal patterns 
may be stored in a library such as a database . Thus , also in 
situations where the backscattering signal indicates severe 
atmospheric scattering , the nature of this scattering may be 
such that the aircraft can be identified when being close 
enough . Without the radar - based system , such atmospheric 
conditions could effectively prevent approach of the aircraft 
to enter the area of coverage of the at least one additional 
system , with the result that the identification step may never 
be tried . 

[ 0067 ] According to some embodiments , the airport stand 
arrangement further comprises wireless transmitting means , 
and wherein the airport stand arrangement is configured , in 
response to said visibility being lower than a second vis 
ibility threshold , lower than said first visibility threshold , to 
wirelessly transmit , using the wireless transmitting means , a 
signal comprising said pilot maneuvering guidance infor 
mation to the approaching aircraft . 
[ 0068 ] This may be advantageous as it allows for parking 
the aircraft at the parking position of the stand even in 
visibility conditions severe enough for the pilot not being 
able to view the display . The signal may be received by 
equipment installed within the aircraft and viewed on a 
display in the cockpit of the aircraft . The signal may be 
transmitted using the separate wireless transmitting means . 
It is , however , also conceivable that the signal is transmitted 
as a part of the radar signals emitted from the radar - based 
system . 

area , and 
[ 0057 ] in response to the airport stand arrangement being 
able to detect said backscattering signal : 

[ 0058 ] provide further pilot maneuvering guidance 
information instructing the pilot to approach the stand , 

[ 0059 ] determine if a signal pattern of the backscatter 
ing signal corresponds to at least one pre - defined signal 
pattern of a library of allowed signal patterns , and 

[ 0060 ] in response to the airport stand arrangement 
being unable to determine if signal pattern of the 
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[ 0069 ] According to some embodiments , the airport stand 
arrangement is further configured : 
[ 0070 ] to , as a first determination step , determine whether 
an aircraft is present or not at said parking position based at 
least on output data from said one or more additional 
systems , and 
[ 0071 ] to , in response to a negative determination in said 
first determination step and as a second determination step , 
determine whether an aircraft is present or not at said 
parking position based on output data from said radar - based 
system ; 
[ 0072 ] to transmit an aircraft - present - signal in response to 
a positive determination in any of said first and second 
determination steps ; and 
[ 0073 ] to transmit aircraft - not - present - signal in 
response to a negative determination in both of said first and 
second determination steps . 
[ 0074 ] The aircraft - present - signal and / or the aircraft - not 
present - signal may be transmitted to personnel operating the 
airport stand arrangement at the stand . Alternatively , the 
aircraft - present - signal and / or the aircraft - not - present - signal 
may be transmitted to an external system , such as an airport 
operational database AODB in communication with the 
airport stand arrangement . 
[ 0075 ] This may be advantageous as it allows for deter 
mining the occupancy of airport stands automatically , also in 
bad weather conditions . For example , respective airport 
stand arrangements of a plurality of stands at an airport may 
be connected to a central system , such as an airport opera 
tional database AODB . The AODB may query which stands 
are occupied at a specific time . It is also conceivable that an 
airport stand arrangement is configured to determine if an 
aircraft is leaving , or approaching , a stand . 
[ 0076 ] According to some embodiments , the airport stand 
arrangement is further configured to determine , as a third 
determination step , if a passenger bridge is in a predeter 
mined passenger bridge position based on output data from 
the radar system . In response to a negative determination in 
the third determination step , the airport stand arrangement 
may be configured to transmit a passenger - bridge - incor 
rectly - positioned - signal . In response to a negative determi 
nation in the third determination step the airport stand 
arrangement may be further configured to provide further 
pilot maneuvering guidance information instructing the pilot 
to stop the aircraft . 
[ 0077 ] According to some embodiments , the airport stand 
arrangement is further configured to detect and track other 
objects within the stand area . The arrangement may be 
further configured to detect and track said other objects 
within the stand area in parallel with said detection and 
tracking of the approaching aircraft during said maneuvering 
of the approaching aircraft towards the parking position . 
[ 0078 ] Other objects may include any objects other than 
the approaching aircraft . Typically , the other objects belong 
to the ground support equipment GSE of the airport . Such 
equipment includes for example luggage train tractors and 
dollies , food delivery trucks , refuelers and transport buses . 
Other examples are chocks and aircraft service stairs . How 
ever , the other objects are not limited to ground support 
equipment . Thus , other objects may for example include a 
further aircraft accidentally entering the stand area , luggage 
dropped at the stand area , or even persons . Other objects 
may be stationary , or moving objects . 

[ 0079 ] According to some embodiments , said arrange 
ment is further configured to predict if the approaching 
aircraft is on a collision course with any of said other 
objects , and , in response to a collision course being pre 
dicted , to provide further pilot maneuvering guidance infor 
mation instructing the pilot to stop the aircraft . 
[ 0080 ] According to some embodiments , the airport stand 
arrangement is configured to , based on at least a speed and 
direction of each of said other objects and a speed and 
direction of the approaching aircraft , determine if said other 
objects are predicted to leave the stand area before the 
approaching aircraft is predicted to arrive , and , in response 
to determining that said other objects are not predicted to 
leave the stand area before the approaching aircraft is 
predicted to arrive : to provide further pilot maneuvering 
guidance information instructing the pilot to stop the air 
craft . 
[ 0081 ] The airport stand arrangement may be further con 
figured to identify an event at the stand area based on the 
detection and tracking of said other objects within the stand 
area . For example , the presence of a food delivery truck ( i.e. 
a catering truck ) within the stand area may trigger a “ food 
loading event ” , which could e.g. involve outputting a signal 
to airport ground crew and / or the pilot that the food will 
soon arrive . As another example , aircraft wheel chocks 
which are manually arranged at each aircraft wheel when the 
aircraft is at the stop position , may be detected by the airport 
stand arrangement to trigger an “ aircraft secured event ” . The 
airport stand arrangement may thus verify that the plane is 
safely parked and cannot accidentally start to move within 
the stand area . Moreover , the determination of these events 
may aid in making docking more efficient as the airport 
stand arrangement will , by itself , be able to determine what 
is actually happening at the stand , and from that undertake 
various actions in order to make remaining tasks more 
efficient . The event may be one from the list of : arrival of a 
food delivery truck , arrival of a baggage delivery truck , 
arrival of stop chocks at a wheel of the aircraft , arrival of a 
fueling truck , arrival of a passenger bus , arrival of a cleaning 
company , arrival of water supply , arrival of a waste truck 
and arrival of a ground power unit . 
[ 0082 ] It may be an advantage if the airport stand arrange 
ment has information of the type and / or model of the aircraft 
in the stand . The airport stand arrangement may be config 
ured to selectively screen portions of the stand area where a 
specific object is expected to be found . If , for example , the 
purpose is verifying the presence of aircraft wheel chocks at 
the rear wheels , the airport stand arrangement may deter 
mine the expected location of the rear wheels based on the 
aircraft model and / or type combined with a general position 
information for the aircraft , such as the location of the nose , 
or front wheel of the aircraft . Yet another example is that the 
airport stand arrangement may determine the expected loca 
tion of the food delivery truck based on the aircraft model 
and / or type combined with a general position information 
for the aircraft , such as the location of the nose , or front 
wheel of the aircraft . 
[ 0083 ] According to some embodiments , the airport stand 
arrangement is configured to identify an event at the stand 
area based on selectively detecting and tracking an object of 
said other objects at a specific location at the stand area , 
wherein said specific location is determined based on an 
aircraft type and / or model of the aircraft in the stand and 
output data from the combined system . 
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[ 0084 ] According to some embodiments , the one or more 
additional systems include at least one imaging system , and 
wherein the airport stand arrangement is configured to : 
[ 0085 ) detect and track an object of said other objects 
based on output data from the imaging system , and 
[ 0086 ] verify the existence of said detected and tracked 
object based on output data from a further system of the one 
or more additional systems and / or output data from the 
radar - based system . 
[ 0087 ] According to some embodiments , said detection 
and tracking of said other objects is based on output data 
from the radar - based system , and wherein said detection and 
tracking of the approaching aircraft is based on output data 
from said one or more additional systems . 
[ 0088 ] This may be advantageous as it allows for auto 
matically monitoring the stand area thus reducing the risk of 
accidents at the stand . Monitoring the stand area is some 
times referred to as an apron check . Typically , in prior art the 
stand area is monitored manually , or by additional surveil 
lance systems not part of an airport stand arrangement . 
Neither of these solutions provide a possibility of automati 
cally making decisions and informing the pilot thereof . The 
disclosed airport stand arrangement may utilize the systems 
of the combined system to detect and track not only the 
approaching aircraft , but also other objects within the stand 
area . The detection and tracking of the other objects may 
occur independently of the detection and tracking of the 
approaching aircraft . In other words , the detection and 
tracking of other objects may occur before the approaching 
aircraft has entered the stand area , and / or during the process 
of parking the aircraft at the parking position , and / or during 
the time when the aircraft is parked at the stand , and / or 
during the process of the aircraft departing from the parking 
position at the stand area etc. 
[ 0089 ] According to a second aspect there is provided a 
method for detecting and tracking an aircraft within a stand 
area when said aircraft is approaching a stand within the 
stand area for parking at a parking position therein , wherein 
said detection and tracking is based on output data from a 
radar - based system ; and one or more additional systems 
selected from laser - based systems and imaging systems , the 
method comprising : 
[ 0090 ] determining a visibility based on output data from 
one or more of said one or more additional systems , 
[ 0091 ] in response to said visibility being lower than a first 
visibility threshold : 
[ 0092 ] detecting and tracking the approaching aircraft 
based on output data from said radar based system . 
[ 0093 ] According to some embodiments the method fur 
ther comprises : 
[ 0094 ] in response to said visibility being higher than the 
first visibility threshold : 
[ 0095 ] detecting and tracking the approaching aircraft 
based on output data from one or more of said one or more 
additional systems . 
[ 0096 ] According to some embodiments , the method fur 
ther comprises : 
[ 0097 ] providing , based on said detection and tracking of 
the approaching aircraft , pilot maneuvering guidance infor 
mation on a display for aiding a pilot of the approaching 
aircraft in maneuvering the aircraft towards said parking 
position . 

[ 0098 ] According to some embodiments , the method fur 
ther comprises : 
[ 0099 ] in response to said visibility being lower than a 
second visibility threshold , lower than said first visibility 
threshold : 
[ 0100 ] wirelessly transmitting a signal comprising said 
pilot maneuvering guidance information to the approaching 
aircraft . 
[ 0101 ] According to a third aspect there is provided a 
computer - readable medium comprising computer code 
instructions which when executed by a device having pro 
cessing capability are adapted to perform the method 
according to the second aspect . 
[ 0102 ] Effects and features of the second and third aspects 
are largely analogous to those described above in connection 
with the first aspect . Embodiments mentioned in relation to 
the first aspect are largely compatible with the second aspect 
and third aspects . It is further noted that the inventive 
concepts relate to all possible combinations of features 
unless explicitly stated otherwise . 
[ 0103 ] A further scope of applicability of the present 
invention will become apparent from the detailed descrip 
tion given below . However , it should be understood that the 
detailed description and specific examples , while indicating 
preferred embodiments of the invention , are given by way of 
illustration only , since various changes and modifications 
within the scope of the invention will become apparent to 
those skilled in the art from this detailed description . 
[ 0104 ] Hence , it is to be understood that this invention is 
not limited to the particular component parts of the device 
described or steps of the methods described as such device 
and method may vary . It is also to be understood that the 
terminology used herein is for purpose of describing par 
ticular embodiments only , and is not intended to be limiting . 
It must be noted that , as used in the specification and the 
appended claim , the articles “ a ” , “ an ” , “ the ” , and “ said ” are 
intended to mean that there are one or more of the elements 
unless the context clearly dictates otherwise . Thus , for 
example , reference to " a unit ” or “ the unit ” may include 
several devices , and the like . Furthermore , the words “ com 
prising ” , “ including ” , " containing ” and similar wordings 
does not exclude other elements or steps . 

BRIEF DESCRIPTIONS OF THE DRAWINGS 
[ 0105 ] The invention will by way of example be described 
in more detail with reference to the appended schematic 
drawings , which shows presently preferred embodiments of 
the invention . 
[ 0106 ] FIG . 1 is a top view of the airport stand arrange 
ment at a stand area according to an embodiment of the 
present disclosure . 
[ 0107 ] FIG . 2 is a top view of the airport stand arrange 
ment at a stand area according to another embodiment of the 
present disclosure . 
[ 0108 ] FIG . 3 is a top view of the airport stand arrange 
ment at a stand area according to yet another embodiment of 
the present disclosure . 
[ 0109 ] FIG . 4 is a flow chart illustrating a functionality of 
the airport stand arrangement according to embodiments of 
the present disclosure . 
[ 0110 ] FIG . 5 is a flow chart illustrating another function 
ality of the airport stand arrangement according to embodi 
ments of the present disclosure . 
[ 0111 ] FIG . 6 is a top view of an airport stand arrangement 
at a stand area according to yet another embodiment of the 
present disclosure . 
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[ 0112 ] FIG . 7 is a top view of an airport stand arrangement 
at a stand area according to yet another embodiment of the 
present disclosure . 
[ 0113 ] FIG . 8A is a flow chart illustrating a functionality 
of the airport stand arrangement according to embodiments 
of the present disclosure . 
[ 0114 ] FIG . 8B is a flow chart illustrating a functionality 
of the airport stand arrangement according to embodiments 
of the present disclosure . 

DETAILED DESCRIPTION 

[ 0115 ] The present invention will now be described more 
fully hereinafter with reference to the accompanying draw 
ings , in which currently preferred embodiments of the 
invention are shown . This invention may , however , be 
embodied in many different forms and should not be con 
strued as limited to the embodiments set forth herein ; rather , 
these embodiments are provided for thoroughness and com 
pleteness , and fully convey the scope of the invention to the 
skilled person . 
[ 0116 ] FIG . 1 shows an airport stand arrangement 100 
according to an example embodiment . The airport stand 
arrangement comprises a radar - based system 110R , and one 
or more additional systems selected from laser - based sys 
tems and imaging systems . As can be seen in FIG . 1 , the one 
or more additional systems are here selected from laser 
based systems only . Specifically , the one or more additional 
systems is here a laser - based system 110L . 
[ 0117 ] The radar - based system 110R is a remote sensing 
detection system based on microwave electromagnetic 
radiation . Such systems emit continuous or pulsed radar 
signals towards a target and capture and detect radar pulses 
backscattered from the target . The radar - based system 110R 
may comprise a radar sensor of semi - conductor type . For 
example , the radar sensor may be of the kind used within the 
automotive industry . The radar sensor may operate at 77 
GHz . The radar - based system provides output data pertain 
ing to a radar - based system coverage 112R at the stand area 
20 . 
[ 0118 ] The laser - based system 110L is remote sensing 
detection system based on optical electromagnetic radiation . 
Such systems emit continuous or pulsed laser radiation 
towards a target and capture and detect laser radiation 
backscattered from the target . The laser - based system 110L 
may comprise beam deflecting means for providing scan 
ning capabilities . Such beam deflecting means may be e.g. 
a scanning mirror arrangement . The laser - based system 
110L provides output data pertaining to a laser - based system 
coverage 112L at the stand area 20 . 
[ 0119 ] The radar - based system 110R and the one or more 
additional systems together form a combined system 110. As 
illustrated in FIG . 1 , the combined system 110 is disposed at 
the display and arranged so as to emit laser radiation and 
radar radiation in a direction along the lead - in line 162 
towards the approaching aircraft 10 . 
[ 0120 ] The airport stand arrangement 100 further com 
prises a display 130 for providing pilot maneuvering guid 
ance information to a pilot of the approaching aircraft 10 . 
The display 130 is here mounted on the wall of the terminal 
building at a vertical position where the display 130 is in 
clear view of the pilot of the approaching aircraft 10 . 
[ 0121 ] The airport stand arrangement 100 further com 
prises a control unit 120 operatively connected to the 
combined system 110 and the display 130. The control unit 

120 is further operatively connected to a database 122. The 
database 122 may be an airport operational database AODB 
comprising flight plans of arriving and departing aircrafts . 
This way , the control unit 120 may access information 
pertaining to the type of aircraft which will be approaching 
the stand area 20. The control unit 120 may also be in direct 
communication with the approaching aircraft 10 , for 
example via ADS - B . In such a case , the control unit may 
receive the type of aircraft directly from the aircraft 10 
instead of via the database 122 . 
[ 0122 ] The functionality of the airport stand arrangement 
100 will now be described with reference to FIG . 4 . 
[ 0123 ] The airport stand arrangement 100 is configured to 
determine S102 output data pertaining to an appearance of 
the stand area 20. Such a determination may be carried out 
using one or more from the combined systems . However , 
one preferred functionality of the airport stand arrangement 
100 is that the output data is determined S102 using one or 
more from the additional systems ( in the example : the laser 
based system S110L ) . The laser - based system 110L is a 
remote sensing detection system based on optical electro 
magnetic radiation . Such systems emit continuous or pulsed 
laser radiation towards a target and capture and detect laser 
radiation backscattered from the target . The laser - based 
system 110L comprises beam deflecting means for providing 
scanning capabilities . Such beam deflecting means may be 
e.g. a scanning mirror arrangement . 
[ 0124 ] The airport stand arrangement 100 is further con 
figured to determine S104 a visibility V based on output data 
from one or more of said additional systems ( in the example : 
the laser - based system 110L ) . As is known , fog or precipi 
tation affects visibility mainly in that incident electromag 
netic radiation is scattered by the droplets in the atmosphere . 
During the scattering process , the illuminated droplets 
reemit some fraction of the incident electromagnetic radia 
tion in all directions . The droplets then act as point sources 
of the reemitted energy . Some portion of the incident elec 
tromagnetic radiation is scattered backwards towards the 
radiation source , dependent on the relation between the 
droplet size and the radiation wavelength . The relation 
between visibility and scattered electromagnetic radiation is 
widely described in the literature as discussed in more detail 
for example in patent application WO2007108726A9 . 
[ 0125 ] The airport stand arrangement 100 is configured to 
compare S106 said visibility with a first visibility threshold 
V1 . If the determined visibility V is found to be lower than 
a first visibility threshold V1 , the airport stand arrangement 
100 is configured to detect and track S110 the approaching 
aircraft 10 based on output data from the radar based system 
110R . Thus , if the weather conditions are determined to be 
severe enough for preventing accurate optical remote sens 
ing using the laser - based system 110R , the radar - based 
system 110R may instead be used for the detection and 
tracking of the approaching aircraft 10. Alternatively , if the 
determined visibility V is found to be higher than the first 
visibility threshold V1 , the airport stand arrangement 100 is 
configured to detect and track S108 the approaching aircraft 
10 based on output data from the one or more additional 
systems ( in the example : the laser - based system 110R ) . 
[ 0126 ] Independent on which system is used to provide 
output data for detection and tracking , the airport stand 
arrangement 100 performs similar tasks . As specified above , 
the airport stand arrangement 100 is configured , based on 
output data from said combined system 110 , to detect and 
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a track S108 , S110 the aircraft 10 within a stand area 20 when 
said aircraft 10 is approaching a stand within the stand area 
20 for parking at a parking position 160 therein . Said 
detection and tracking of the aircraft 10 is based on output 
data from the combined system 110. Thus , the radar - based 
system 110R and / or the one or more additional systems ( in 
the example : the laser - based system 110L ) outputs data 
pertaining to objects at the stand area 20 to the controller 
120. The controller 120 receives said output data and 
performs a data analysis of it so as to determine tracking data 
of the aircraft 10 , said tracking data including the position of 
the aircraft 10 , the velocity of the aircraft 10 etc. Moreover , 
the controller 120 may also perform a data analysis of the 
received output data to determine the dimensions of the 
aircraft 10. Said dimensions may be compared to dimen 
sions of aircraft models stored locally in the airport stand 
arrangement , or in the AODB 122 , to establish an aircraft 
type and model of the aircraft 10. Alternatively , or addition 
ally , the aircraft type and model may be determined by other 
means . For example , if the aircraft 10 is communicating 
with an airport surveillance system using the ADS - B stan 
dard , the airport surveillance system may receive the identity 
and position of the aircraft 10 transmitted to the airport 
surveillance system directly from the aircraft using an 
ADS - B transponder of the aircraft 10. In such a case , the 
aircraft model may be accessed from the AODB 122 by 
comparing the received identity of the aircraft with known 
aircrafts stored within a flight plan of the AODB 122. The 
aircraft stand arrangement 100 may then receive the aircraft 
type and / or dimensions of the aircraft type from the AODB 
122. The aircraft stand arrangement 100 may then compare 
the dimensions of the aircraft type with dimensions of the 
aircraft inferred from an analysis of the output data received 
from the combined system 110. Thus , the aircraft type 
determined based on the direct communication with the 
aircraft using the ADS - B system may be confirmed by the 
aircraft stand arrangement 100 . 
[ 0127 ] The airport stand arrangement 100 is further con 
figured , based on said detection and tracking of the 
approaching aircraft 10 , to provide pilot maneuvering guid 
ance information for aiding the pilot of the approaching 
aircraft 10 in maneuvering the aircraft 10 towards the parking position 160. The pilot maneuvering guidance infor 
mation is determined by the control unit 120 by analyzing 
the output data received from the combined system 110 . 
[ 0128 ] As illustrated in FIG . 4 , the airport stand arrange 
ment 100 may , after having determined the pilot maneuver 
ing guidance information , act differently depending on the 
determined visibility V. Thus , in a second determination step 
D113 , the visibility V is compared to a second visibility 
threshold V2 , lower than the first visibility threshold V1 . If 
the determined visibility V is found to be lower than the 
second visibility threshold V2 , the airport stand arrangement 
100 is configured to wirelessly transmit S116 a signal 
comprising said pilot maneuvering guidance information to 
the approaching aircraft 10. For the purpose , the airport 
stand arrangement 100 comprises wireless transmitting 
means 190. The wireless transmitting means 190 is opera 
tively connected to the control unit 120. It is , however , also 
conceivable that the signal is wirelessly transmitted as a part 
of the radar signals emitted from the radar - based system 
110R . The signal may be received by equipment installed 
within the aircraft 10 and viewed on a display in the cockpit 
of the aircraft . This allows for the pilot to maneuver the 

aircraft 10 to the parking position 160 also without the 
guidance provided by the display 130 of the arrangement 
100. For example , in extreme weather situations , such as 
heavy smog , the pilot may maneuver the aircraft 10 to the 
parking position 160 without having to look through the 
cockpit windows . 
[ 0129 ] The airport stand arrangement 100 is further con 
figured to detect and track the approaching aircraft 10 based 
on combined output data from said radar - based system 
110R , on the one hand , and from the one or more additional 
systems ( in the example : the laser - based system 110L ) , on 
the other hand . This functionality allows for increasing the 
overall sensitivity and accuracy of detection and tracking 
within the stand area 20. In the example embodiment 100 , 
the laser - based system 110L may provide higher spatial 
resolution in good weather conditions , whereas the radar 
system may provide higher sensitivity for specific materials 
such as composite materials . The airport stand arrangement 
100 may therefore in the control unit 120 receive respective 
output data from the radar - based system 110R and the 
laser - based system 110L , and analyze said respective output 
data together . An algorithm may run a pre - processing sub 
algorithm to determine corresponding spatial regions of the 
output data ( e.g. pixel - to - pixel matching ) , analyze each 
output data within said corresponding regions so as to 
determine which of the respective output data that contains 
the most promising data for detecting and tracking in that 
corresponding region . In case the corresponding region 
contains data pertaining from the nose of a composite 
material bodied aircraft , the output data from the radar - based 
system may be most promising . In case the corresponding 
region contains data pertaining from the metallic front body 
frame of an aircraft , the output data from the laser - based 
system may be most promising , and so on . 
[ 0130 ] According to one example embodiment , the airport 
stand arrangement is configured to detect and track the 
approaching aircraft based on a spatially resolved weighted 
average of the combined output data . The weighted average 
is determined based on statistical weights for the radar 
system and the one or more additional systems , respectively . 
The weighted average may thus be a matrix of average data 
values , wherein each average data value pertains to a spe 
cific spatial location on the stand area and is calculated as a 
sum of weighted data values ( of an associated output data ) 
pertaining to the same spatial location but detected using the 
radar system , and the one or more additional systems , 
respectively . The data values are individually weighted 
before averaging is carried out . The individual weights may 
be numbers in the range 0 to 1. In the example embodiment , 
the airport stand arrangement is configured to determine the 
statistical weights based on associated output data from the 
respective systems of the combined system . In other words , 
the output data may first be analyzed to determine appro 
priate statistical weights , whereby the averaging may be 
carried out using said determined statistical weights . In the 
example embodiment , the airport stand arrangement is con 
figured to determine a visibility based on output data from 
said one or more additional systems and determine the 
statistical weights based on the visibility . In case the vis 
ibility is found to be low ( indicating bad weather condi 
tions ) , the statistical weights for the one or more additional 
systems may be set to 0 or slightly higher than zero , 
e.g. in the range 0-0.2 , whereas the statistical weights for the 
radar system may be set to 1. In case the visibility is found 

a 
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to be reduced ( indicating some degree of bad weather 
conditions ) , the statistical weights for the one or more 
additional systems may be set to e.g. 0.5 and the statistical 
weights for the radar system may be set to e.g. 0.5 . This is 
however only an example , and as appreciated by the person 
skilled in the art , many other numbers or ranges of numbers 
may be determined based on the determined visibility . 
[ 0131 ] FIG . 2 shows an airport stand arrangement 200 
according to another example embodiment . The airport 
stand arrangement 200 is similar to the airport stand arrange 
ment 100 already described in detail , herein , except from 
that the one or more additional systems are here selected 
from imaging systems only . Specifically , the one or more 
additional systems is here an imaging system 110C . The 
imaging system 110C comprises a camera sensitive to 
optical or infrared radiation . The imaging system 110C is 
used to capture the emission of natural radiation from the 
target . The imaging system 110C provides output data 
pertaining to an imaging system coverage 112C at the stand 
area 20 . 
[ 0132 ] FIG . 3 shows an airport stand arrangement 300 
according to another example embodiment . The airport 
stand arrangement 300 is similar to the airport stand arrange 
ment 100 already described in detail , herein , except from 
that the one or more additional systems comprise laser - based 
system 110L and image - based system 110C . Thus , the 
combined system 310 includes three different systems . The 
airport stand arrangement 300 also differs from the airport 
stand arrangement 100 in that the imaging system 110C is 
distanced from the radar - based system 110R and the laser 
based system 110L . This allows for the arrangement 300 to , 
at each position in time , detect the approaching aircraft 10 
using different collection angles . Specifically , the camera 
based system 110C has an area of coverage 312C arranged 
to complement the areas of coverage 312L and 312R of the 
radar - based system 110R and the laser - based system 110L , 
respectively . 
[ 0133 ] The airport stand arrangement 300 is further con 
figured to detect and track other objects within the stand area 
20. Two other objects are illustrated in FIG . 3 , namely 
luggage dolly 11 , and a food delivery truck 12. As also 
illustrated in FIG . 3 , the luggage dolly 11 is standing still , 
whereas the food delivery truck 12 is approaching the stand 
area from the right . This allows for continuously , and 
automatically , monitoring the stand area 20 for potential 
objects which may be involved in causing accidents at the 
stand . 
[ 0134 ] Typically , the most severe such accidents involve 
the accidental collision of the approaching aircraft 10 with 
one or more from said other objects . Thus , it is of interest to 
detect and track said other objects during the approach of the 
aircraft 10. The arrangement 300 is thus configured to detect 
and track the other objects 11,12 within the stand area 20 in 
parallel with said detection and tracking of the approaching 
aircraft 10 during the maneuvering of the approaching 
aircraft 10 towards the parking position 160. This may be 
achieved in different ways . By way of example , detection 
and tracking of the aircraft may be based on output data from 
the laser - based system 110L , whereas the detection and 
tracking of other objects may be based on output data from 
the radar - based system 110R . It is however , also conceivable 
that detection and tracking of the aircraft and of the other 
objects is based on output data from more than one system 
of the combined system 310 . 

[ 0135 ] The arrangement 300 is further configured to pre 
dict if the approaching aircraft 10 is on a collision course 
with any of said other objects 11,12 , and , in response to a 
collision course being predicted , to provide further pilot 
maneuvering guidance information instructing the pilot to 
stop the aircraft 10. The prediction may be achieved using 
tools readily available to the skilled person . For example , the 
evaluation may be performed based on the use of a Kalman 
filter acting as a time filter to combine measurements 
( observations ) and a model of the dynamics of the detected 
obstacles . The Kalman filter may be used to combine a set 
of measurements over time to create the most likely posi 
tions or trajectories of the obstacles . 
[ 0136 ] The airport stand arrangement 300 is further con 
figured to , based on at least a speed and direction of each of 
said other objects 11,12 and a speed and direction of the 
approaching aircraft 10 , determine if said other objects 11,12 
are predicted to leave the stand area 20 before the approach 
ing aircraft 10 is predicted to arrive , and , in response to 
determining that said other objects 11,12 are not predicted to 
leave the stand area 20 before the approaching aircraft 10 is 
predicted to arrive : to provide further pilot maneuvering 
guidance information instructing the pilot to stop the aircraft 
10. The further pilot maneuvering guidance information 
may be provided to the pilot on the display but may 
alternatively or additionally be provided by other means 
such as wirelessly using the wireless transmitting means . 
[ 0137 ] The airport stand arrangement 300 is further con 
figured to identify an event at the stand area 20 based on the 
detection and tracking of said other objects 11,12 within the 
stand area 20. The event is identified based on selectively 
detecting and tracking an object of said other objects 11,12 
at a specific location at the stand area 20 , wherein said 
specific location is determined based on an aircraft type 
and / or model of the aircraft and output data from the 
combined system 310. The event may be one from the list of : 
arrival of a food delivery truck , arrival of a baggage delivery 
truck , arrival of stop chocks at a wheel of the aircraft , arrival 
of a fueling truck , arrival of a passenger bus , arrival of a 
cleaning company , arrival of water supply , arrival of a waste 
truck and arrival of a ground power unit . 
[ 0138 ] The airport stand arrangement 300 is further con 
figured to detect and track an object of said other objects 
11,12 based on output data from the imaging system 110C , 
and verify the existence of said detected and tracked object 
based on output data from a further system 110L of the one 
or more additional systems and / or output data from the 
radar - based system 110R . 
[ 0139 ] FIG . 5 shows a further functionality of the airport 
stand arrangement 300 of the disclosure . It is of importance 
for airport overall control to keep track of which gates are 
available and which are occupied . For this purpose , the 
airport stand arrangement 300 may use its detection and 
tracking capability to continuously , or at a request , inform 
stand personnel and / or airport control of the occupancy 
status of the stand . Thus , the airport stand arrangement 300 
is configured to determine S202 output data pertaining to the 
stand area 20 using one or more from the additional systems 
( for example the laser - based system 110L ) . The airport stand 
arrangement 300 is then configured to , as a first determina 
tion step , determine S204 whether an aircraft is present or 
not at said parking position based at least on output data 
from said one or more additional systems ( for example the 
laser - based system 110L ) . In some situations , for example 
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during good weather conditions , this may be enough . If an 
aircraft is indeed present within the gate area 20 , the aircraft 
will also be successfully detected by the arrangement 300 . 
However , in some situations , for example during bad 
weather conditions , characteristics of the aircraft may not be 
clearly present in the output data of the one or more 
additional systems . In such a case , the first determination 
step may result in that the stand is detected to be empty , 
while it in reality is not a situation which may result in 
serious accidents . To mitigate this problem , the airport stand 
arrangement 300 is further configured to , in response to a 
negative determination in the first determination step , deter 
mine S206 output data pertaining to the stand area 20 using 
radar - based system 110R , and , as a second determination 
step , to determine S208 whether an aircraft is present or not 
at said parking position based on output data from the 
radar - based system 110R . Thus , in case an aircraft cannot be 
detected by the one or more additional systems , the radar 
based system is used so as to provide a basis for a second 
opinion in the matter . Finally , the airport stand arrangement 
300 is configured to transmit S210 an aircraft - present - signal 
in response to a positive determination in any of said first 
and second determination steps , and to transmit S212 an 
aircraft - not - present - signal in response to a negative deter 
mination in both of said first and second determination steps . 
Thus , in case the first determination step results in a detec 
tion of the aircraft in the stand area 20 , the second deter 
mination step is not needed . It is however conceivable to use 
both determination steps at all times to further increase the 
accuracy of determination . For example , combined output 
data from two or more systems of the combined system may 
be used , as discussed hereinabove . 
[ 0140 ] FIG . 6 shows an airport stand arrangement 400 
according to another example embodiment . The airport 
stand arrangement 400 is similar to the airport stand arrange 
ment 300 described previously . However , for the airport 
stand arrangement 400 , at least one system ( in the example : 
the imaging system 110C ) of the combined system 410 is 
arranged such that an associated area of coverage 412C 
thereof extends over a portion 476 of the stand area 20 which 
portion 476 at least partly overlaps with a part of the stand 
area 20 being blocked , by a blocking structure 480 in the 
stand area 20 , from detection and tracking using said 
remaining systems 110L , 110R of the combined system 410 . 
Thus , the area of coverage 412R of the radar - based system 
110R and the area of coverage 412L or the laser - based 
system 110L does not overlap with the portion 476. In the 
example , the blocking structure 480 is a passenger bridge . 
The at least one system is arranged on , or at the blocking 
structure 480. As illustrated in FIG . 6 , a luggage dolly 11 is 
located in the portion 476 and may therefore be detected and 
tracked using the airport stand arrangement 400 by means of 
the imaging system 110C even if the radar - based - system 
110R and the laser - based system 110L are not able to detect 
or track the luggage dolly 11 as a result from the passenger 
bridge 480 obstructing the view . 
[ 0141 ] FIG . 7 shows an airport stand arrangement 500 
according to another example embodiment . The airport 
stand arrangement 500 comprises a radar - based system 
110R and a laser - based system 110L . The radar - based sys 
tem 110R and a laser - based system 110L together form a 
combined system 510. As can be seen in FIG . 7 , the area of 
coverage 512R of the radar - based system 110R extends 
further out from the parking position 160 than the associated 

area of coverage 512L of the laser - based system 110L as 
defined along a direction along which the approaching 
aircraft 10 is expected to enter the stand area 20 . 
[ 0142 ] This may be a result from design considerations but 
may alternatively or additionally be a result from weather 
conditions , resulting in e.g. presence of fog in the stand area 
20 , since the radar - based system 110R is less influenced by 
such weather conditions than the laser - based system 110L , 
effectively resulting in different range of the two systems . 
[ 0143 ] FIG . 8A shows a functionality of the airport stand 
arrangement 500 illustrated in FIG . 7. The airport stand 
arrangement 500 is configured to , based on output data from 
the radar - based system 110R , detect and track S302 the 
approaching aircraft 10 in an area of coverage 512R of the 
radar - based system 110R for allowing the approaching air 
craft 10 to approach the stand and enter S304 into an area of 
coverage 512L of the laser - based system 110L of the one or 
more additional systems 510. The airport stand arrangement 
500 is further configured to , based on output data from said 
laser - based system 110L , detect and track S306 the 
approaching aircraft 10 within an associated area of cover 
age 512L of the laser - based system 110L . The airport stand 
arrangement 500 is further configured to , based on the 
output data from the laser - based system 110L , determine 
S308 an aircraft type and / or model of the approaching 
aircraft 10 based on said output data from the laser - based 
system 110L . The airport stand arrangement 500 is further 
configured , in response to the airport stand arrangement 500 
being unable to determine the aircraft type and / or model of 
the approaching aircraft 10 , to provide S310 further pilot 
maneuvering guidance information instructing the pilot to 
stop the aircraft 10. In the alternative case of the airport 
stand arrangement 500 being able to determine the aircraft 
type and / or model of the approaching aircraft 10 , the airport 
stand arrangement 500 is configured to provide S312 further 
pilot maneuvering guidance information instructing the pilot 
to continue approaching the stand . 
[ 0144 ] The disclosed functionality allows for guiding the 
aircraft 10 closer to the stand 20 so as to allow the laser 
based system 110L to determine the aircraft type and / or 
model . Without the radar - based system 110R , the airport 
stand arrangement 500 would not be able to see the aircraft 
10 when it is located outside of the area of coverage 512L 
of the laser - based system 110L . However , once the aircraft 
10 is successfully guided into the area of coverage 512L of 
the laser - based system 110L , the laser - based system 110L 
may very well be able to determine the aircraft type and / or 
model , as the signal quality may be sufficient for this 
purpose within the area of coverage 512L of the laser - based 
system 110L . 
[ 0145 ] FIG . 8B shows another functionality of the airport 
stand arrangement 500 of the disclosure . The airport stand 
arrangement 500 is configured to , by use of the laser - based 
system 110L , detect S410 a backscattering signal 560 origi 
nating from a volume 570 at the stand area 20 , and in 
response to the airport stand arrangement 500 being able to 
detect said backscattering signal 560 : provide S404 further 
pilot maneuvering guidance information instructing the pilot 
to approach the stand , determine S406 if a signal pattern of 
the backscattering signals 560 corresponds to at least one 
pre - defined signal pattern of a library of allowed signal 
patterns , and in response to the airport stand arrangement 
500 being unable to determine if a signal pattern of the 
backscattering signal 560 corresponds to the at least one 
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pre - defined signal pattern of the library of allowed signal 
patterns : detect and track S408 the approaching aircraft 10 
based on output data from the radar - based system 110R , and 
in response to the airport stand arrangement 500 being 
unable to detect said backscattering signals 560 : provide 
S410 further pilot maneuvering guidance information 
instructing the pilot to stop the aircraft 10. In the alternative 
situation where the airport stand arrangement 500 is able to 
determine a signal pattern of the backscattering signal 560 
which signal pattern corresponds to at least one pre - defined 
signal pattern of the library of allowed signal patterns , the 
aircraft 10 may be allowed to continue approaching the 
stand . 
[ 0146 ] The person skilled in the art realizes that the 
present invention by no means is limited to the preferred 
embodiments described above . On the contrary , many modi 
fications and variations are possible within the scope of the 
appended claims . Additionally , variations to the disclosed 
embodiments can be understood and effected by the skilled 
person in practicing the claimed invention , from a study of 
the drawings , the disclosure , and the appended claims . 

1. - 30 . ( canceled ) 
31. Airport stand arrangement comprising : 
a display ; 
a radar - based system ; and 
one or more additional systems selected from laser - based 

systems only ; 
wherein said radar - based system and said one or more 

additional systems together form a combined system , 
wherein the airport stand arrangement is configured , 

based on output data from said combined system , to 
detect and track an aircraft within a stand area when 
said aircraft is approaching a stand within the stand 
area for parking at a parking position therein , and 
configured , based on said detection and tracking of the 
approaching aircraft , to provide pilot maneuvering 
guidance information on said display for aiding a pilot 
of the approaching aircraft in maneuvering the aircraft 
towards said parking position . 

32. The airport stand arrangement according to claim 31 , 
wherein the airport stand arrangement is configured to detect 
and track the approaching aircraft based on combined output 
data from said radar - based system , on the one hand , and 
from said one or more additional systems , on the other hand . 

33. The airport stand arrangement according to claim 32 , 
wherein the airport stand arrangement is configured to detect 
and track the approaching aircraft based on a spatially 
resolved weighted average of the combined output data , 
wherein the weighted average is determined based on sta 
tistical weights for the radar system and the one or more 
additional systems , respectively . 

34. The airport stand arrangement according to claim 33 , 
wherein the airport stand arrangement is configured to 
determine the statistical weights based on associated output 
data from the respective systems of the combined system . 

35. The airport stand arrangement according to claim 34 , 
wherein the airport stand arrangement is configured to 
determine a visibility based on output data from said one or 
more additional systems and determine said statistical 
weights based on said visibility . 

36. The airport stand arrangement according to claim 31 , 
wherein two or more systems of the combined system each 

are distanced from each other so as to , at each position in 
time , detect the approaching aircraft using different collec 
tion angles . 

37. The airport stand arrangement according to claim 36 , 
wherein at least one system of the combined system is 
arranged such that an associated area of coverage thereof 
extends over a portion of the stand area which portion at 
least partly overlaps with a part of the stand area being 
blocked , by a blocking structure in the stand area , from 
detection and tracking using remaining systems of the 
combined system . 

38. The airport stand arrangement according to claim 37 , 
wherein the blocking structure in the stand area is a pas 
senger bridge . 

39. The airport stand arrangement according to claim 37 , 
wherein said at least one system is arranged on , or at , the 
blocking structure . 

40. The airport stand arrangement according to claim 31 , 
wherein the airport stand arrangement is further configured 
to determine a visibility based on output data from one or 
more of said additional systems , and in response to said 
visibility being lower than a first visibility threshold , to 
detect and track the approaching aircraft based on output 
data from the radar - based system . 

41. The airport stand arrangement according to claim 40 , 
further comprising wireless transmitting means , and wherein 
the airport stand arrangement is configured , in response to 
said visibility being lower than a second visibility threshold , 
lower than said first visibility threshold , to wirelessly trans 
mit , using the wireless transmitting means , a signal com 
prising said pilot maneuvering guidance information to the 
approaching aircraft . 

42. The airport stand arrangement according to claim 31 , 
wherein an area of coverage of the radar - based system 
extends further out from the parking position than associated 
areas of coverage of said one or more additional systems as 
defined along a direction along which the approaching 
aircraft is expected to enter the stand area , 

wherein the airport stand arrangement is configured to , 
based on output data from the radar - based system , 
detect and track the approaching aircraft in the area of 
coverage of the radar - based system for allowing the 
approaching aircraft to approach the stand and enter 
into the associated areas of coverage of the one or more 
additional systems , and 

whereby the airport stand arrangement is configured to , 
based on output data from said one or more additional 
systems , detect and track the approaching aircraft 
within associated areas of coverage of said one or more 
additional system . 

43. The airport stand arrangement according to claim 42 , 
wherein the airport stand arrangement is further configured 
to , based on the output data from said one or more additional 
systems , determine an aircraft type and / or model of the 
approaching aircraft based on output data from said one or 
more additional systems . 

44. The airport stand arrangement according to claim 43 , 
wherein the airport stand arrangement is further configured , 
in response to the airport stand arrangement being unable to 
determine the aircraft type and / or model of the approaching 
aircraft , to provide further pilot maneuvering guidance 
information instructing the pilot to stop the aircraft . 

45. The airport stand arrangement according to claim 42 , 
wherein the airport stand arrangement is further configured 
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to , by use of a laser - based system of the one or more 
additional systems , detect a backscattering signal originating 
from a volume at the stand area , and 

in response to the airport stand arrangement being able to 
detect said backscattering signal : 
provide further pilot maneuvering guidance informa 

tion instructing the pilot to approach the stand , 
determine if a signal pattern of the backscattering 

signal corresponds to at least one pre - defined signal 
pattern of a library of allowed signal patterns , and 

in response to the airport stand arrangement being 
unable to determine if a signal pattern of the back 
scattering signal corresponds to the at least one 
pre - defined signal pattern of the library of allowed 
signal patterns : 

detect and track the approaching aircraft based on 
output data from the radar - based system , and 

in response to the airport stand arrangement being unable 
to detect said backscattering signal : 

provide further pilot maneuvering guidance information 
instructing the pilot to stop the aircraft . 

46. The airport stand arrangement according to claim 31 , 
wherein said airport stand arrangement is further config 

ured : 
to , as a first determination step , determine whether an 

aircraft is present or not at said parking position based 
at least on output data from said one or more additional 
systems , and 

to , in response to a negative determination in said first 
determination step and as a second determination step , 
determine whether an aircraft is present or not at said 
parking position based on output data from said radar 
based system ; 

to transmit an aircraft - present - signal in response to a 
positive determination in any of said first and second 
determination steps ; and 

to transmit an aircraft - not - present - signal in response to a 
negative determination in both of said first and second 
determination steps . 

47. The airport stand arrangement according to claim 31 , 
wherein said arrangement is further configured to detect and 
track other objects within the stand area . 

48. The airport stand arrangement according to claim 47 , 
wherein said arrangement is further configured to detect and 
track said other objects within the stand area in parallel with 
said detection and tracking of the approaching aircraft 
during said maneuvering of the approaching aircraft towards 
the parking position . 

49. The airport stand arrangement according to claim 48 , 
wherein said arrangement is further configured to predict if 
the approaching aircraft is on a collision course with any of 
said other objects , and , in response to a collision course 
being predicted , to provide further pilot maneuvering guid 
ance information instructing the pilot to stop the aircraft . 

50. The airport stand arrangement according to claim 47 , 
wherein the airport stand arrangement is configured to , 
based on at least a speed and direction of each of said other 
objects and a speed and direction of the approaching aircraft , 
determine if said other objects are predicted to leave the 
stand area before the approaching aircraft is predicted to 
arrive , and , in response to determining that said other objects 
are not predicted to leave the stand area before the approach 
ing aircraft is predicted to arrive : to provide further pilot 
maneuvering guidance information instructing the pilot to 
stop the aircraft . 

51. The airport stand arrangement according to claim 47 , 
wherein the airport stand arrangement is configured to 
identify an event at the stand area based on the detection and 
tracking of said other objects within the stand area . 

52. The airport stand arrangement according to claim 51 , 
wherein the airport stand arrangement is configured to 
identify an event at the stand area based on selectively 
detecting and tracking an object of said other objects at a 
specific location at the stand area , wherein said specific 
location is determined based on an aircraft type and / or 
model of the aircraft in the stand and output data from the 
combined system . 

53. The airport stand arrangement according to claim 51 , 
wherein the event is one from the list of : arrival of a food 
delivery truck , arrival of a baggage delivery truck , arrival of 
stop chocks at a wheel of the aircraft , arrival of a fueling 
truck , arrival of a passenger bus , arrival of a cleaning 
company , arrival of water supply , arrival of a waste truck 
and arrival of a ground power unit . 

54. The airport stand arrangement according to claim 47 , 
wherein said detection and tracking of said other objects is 
based on output data from the radar - based system , and 
wherein said detection and tracking of the approaching 
aircraft is based on output data from said one or more 
additional systems . 

55. A method for detecting and tracking an aircraft within 
a stand area when said aircraft is approaching a stand within 
the stand area for parking at a parking position therein , 
wherein said detection and tracking is based on output data 
from a radar - based system and output data from one or more 
additional systems selected from laser - based systems only , 
the method comprising : 

determining a visibility based on output data from one or 
more of said one or more additional systems , 

in response to said visibility being lower than a first 
visibility threshold : 

detecting and tracking the approaching aircraft based on 
output data from said radar - based system . 

56. A non - transitory computer - readable medium compris 
ing computer code instructions which when executed by a 
device having processing capability are adapted to perform 
the method according to claim 55 . 

a 
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