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(57) ABSTRACT 

Airplane ground location methods and systems are 
described. Airplane ground location methods and systems 
are described. In one embodiment, ground locations for one 
or more airplanes are electronically determined and a deter 

mination is made as to Whether there is a likelihood of a 

runWay incursion based on determined locations. In yet 
another embodiment, one or more airplanes have one or 

more transmitters that are con?gured to Wirelessly commu 

nicate With one or more interrogators positioned about an 

air?eld. The transmitters are con?gured to transmit, While its 
associated airplane is on the ground, Wireless communica 
tion that can be used by a computer to ascertain locations of 
associated airplanes and determine, based on the locations, 
Whether there is a likelihood of a runWay incursion betWeen 
airplanes that are also on the ground. 
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AIRPLANE GROUND LOCATION METHODS AND 
SYSTEMS AND AIRPLANES 

RELATED APPLICATIONS 

[0001] This is a continuation application of, and priority is 
claimed to US. patent application Serial No. 09/707,329, 
the disclosure of Which is incorporated by reference herein 

TECHNICAL FIELD 

[0002] This invention relates to runWay collisions avoid 
ance systems, and more particularly, to systems and methods 
for detecting the presence and location of aircraft on the 
ground on and near airport runWays. 

BACKGROUND 

[0003] In 1991, a commuter plane taxied onto a runWay 
that Was supposed to be clear for landings. In the maZe of 
planes, controllers didn’t see it and neither did the pilot of 
an incoming jetliner. The tWo planes collided in a sea of 
crunching metal. In January of 1997, a DC-9 that Was 
cleared to land at Cleveland-Hopkins International Airport 
on runWay 5R noticed a commuter plane taxi into it path The 
pilot of the DC-9 Was able, just in time, to abort the landing 
and avoid colliding With the commuter plane. That near 
miss, knoWn in aviation language as a “runWay incursion”, 
Was caused by simple pilot confusion. The commuter’s pilot 
had become confused, taken a Wrong turn, and strayed onto 
the Wrong runWay. In the Fall of 2000, a Singapore Airlines 
jumbo jet crashed in Taipei during a heavy rainstorm. The 
plane had apparently tried to take off on the Wrong runWay 
and slammed into construction equipment being used to 
repair the strip The jetliner crashed killing 81 of the 179 
people aboard Flight SQ006 from Taipei to Los Angeles. 

[0004] These are just three examples of a large number of 
runWay incursions that happen every year. In tWo instances, 
the incursion Was deadly, in another, loss of life Was avoided 
only because of a pilot’s alert reaction. 

[0005] One additional variable that adds to the possibility 
of a runWay incursion is the visibility at the time of the 
incursions. Speci?cally, rain and fog can obscure pilot 
visibility thus increasing the chance of a mishap on the 
ground. Human factors can also contribute to ground mis 
haps. For example, perhaps an air traf?c controller inadvert 
ently gives erroneous instructions to a pilot, or, perhaps a 
pilot misunderstands the instructions or takes a Wrong turn 

[0006] Whatever the cause, the potential loss of life due to 
runWay incursions is huge. Such incursions are potentially 
devastating because of the numbers of passengers 
involved—tWo sets of passengers, one from each plane. 
During the late 1990’s, runWay incursions increased some 
50%, according to at least one source. The problem of 
runWay incursions Will necessarily continue groW as air 
traf?c in airports is expected to double in the coming years. 

[0007] Accordingly, this invention arose out of concerns 
associated With providing systems and methods for detecting 
the presence of and locating aircraft on the ground at 
airports. 

SUMMARY 

[0008] Airplane ground logon methods and systems are 
described. In one embodiment, Wireless communication is 

Aug. 22, 2002 

received from one or more airplanes that are located on the 
ground at an air?eld. The Wireless communication is pro 
cessed With one or more computers to ascertain the location 
of communicating airplanes and a determination is made as 
to Whether there is a likelihood of a runWay incursion. 

[0009] In another embodiment, ground locations for one 
or more airplanes are electronically determined and a deter 
mination is made as to Whether there is a likelihood of a 
runWay incursion based on determined locations. 

[0010] In yet another embodiment, one or more airplanes 
have one or more transmitters that are con?gured to Wire 
lessly communicate With one or more interrogators posi 
tioned about an air?eld. The transmitters are con?gured to 
transmit, While its associated airplane is on the ground, 
Wireless communication that can be used by a computer to 
ascertain locations of associated airplanes and determine, 
based on the locations, Whether there is a likelihood of a 
runWay incursion betWeen airplanes that are also on the 
ground. 

BRIEF DESCRIPTON OF THE DRAWINGS 

[0011] FIG. 1 is an overhead vieW of an exemplary air?eld 
in Which the described embodiments can be employed 

[0012] FIG. 2 is an overhead vieW of an exemplary 
air?eld in Which the described embodiments can be 
employed. 
[0013] FIG. 3 is a block diagram of an exemplary system 
in accordance With one described embodiment. 

[0014] FIG. 4 is a block diagram of an exemplary location 
transceiver that can be utiliZed in connection With one or 
more described embodiments. 

[0015] FIG. 5 is an overhead vieW of an exemplary 
air?eld in Which the described embodiments can be 
employed 
[0016] FIG. 6 is an overhead vieW of an exemplary 
air?eld in Which the described embodiments can be 
employed. 
[0017] FIG. 7 is a How diagram that describes steps in a 
method in accordance With the described embodiment. 

[0018] FIG. 8 is a table that describes one aspect of one 
or more described embodiments. 

[0019] FIG. 9 is a block diagram of an exemplary system 
in accordance With the described embodiment. 

[0020] FIG. 10 is an overhead vieW of an exemplary 
air?eld in Which the described embodiments can be 
employed. 
[0021] FIG. 11 is an overhead vieW of an exemplary 
air?eld in Which the described embodiments can be 
employed. 
[0022] FIG. 12 is a vieW of an exemplary display that can 
be provided in accordance With one or more embodiments. 

DETAILED DESCRIPTION 

[0023] Exemplary Airport Facility 
[0024] FIG. 1 shoWs an exemplary airport facility 10 that 
includes a taxiWay 12, an active runWay 14 and an entry/exit 
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Way 16 through Which planes can ingress and egress the 
taxiWay or active runway. In the present example, a number 
of planes (undesignated) are lined up on taxiWay 12, With 
one plane 18 Waiting on the so-called hammerhead to take 
the active runWay for takeoff. Another plane 20 is Waiting on 
entry/exit Way 16 to cross over to the taxiWay 12. Aplane 22 
is shoWn “on approach” and is about to land. Typically, in 
this situation, all of the planes Will hold their position until 
plane 22 has landed and proceeded to a position Where 
movement of the other planes can resume. This, hoWever, is 
not alWays the case. Sometimes, a pilot, because of confu 
sion, poor visibility, erroneous instructions and the like, Will 
venture into an area Where they should not be. This can have 
disastrous consequences as in the case of the Singapore 
Airliner mentioned in the “Background” section. 

[0025] As an example, consider FIG. 2. There, plane 18 
has ventured onto the active runWay 14 before plane 22 has 
been able to land. If the pilot of plane 22 does not visually 
see plane 18 blocking its path and take corrective action at 
the right time, a collision Will likely occur. 

[0026] Air traf?c controllers typically move aircraft 
around by giving instructions on Where the aircraft should 
proceed and When. Thus, the air traf?c controller Would 
typically tell the pilot of airplane 18 When it Was time to take 
the active runWay. If, hoWever, the pilot of airplane 18 or, 
one of the airplanes Waiting on the entry/exit Way becomes 
disoriented, they can fail to folloW the controller’s directions 
thus leading to disaster 

[0027] Exemplary Ground Location System 
[0028] FIG. 3 shoWs a high level vieW of a ground 
location system generally at 300 in accordance With one 
embodiment and includes one or more location transmitters 

or transceivers 302-306, and a ground location evaluator 
308. In the illustrated example, location transmitters or 
transceivers 302-306 are shoWn to be mounted on, other 
otherWise incorporated in airplanes. Ground location evalu 
ator 308 includes, in this example, one or more receivers or 
interrogators 310 that are con?gured to either or both of 
receive communication from one or more of the location 
transmitters or transceivers 302-306, or send and receive 
communication from the location transmitters or transceiv 
ers. Evaluator 308 also includes one or more processors 312, 
eg microprocessors, memory 314, a database 316, and one 
or more displays 318. All of these components can be 
operably coupled together for communication via a suitable 
bus (not speci?cally designated). 
[0029] In one embodiment, aspects of the methods that are 
described beloW are implemented, at least in part, by soft 
Ware modules or programs stored in memory 314 and 
executable on processor(s) 312. To this extent, the invention 
includes all forms of computer-readable media that can 
contain instructions thereon Which, can executed by one or 
more processors. Such media includes, Without limitation, 
ROM, RAM, CD ROMs, ?oppy disks, and the like. 
[0030] Each location transmitters or transceiver is prefer 
ably able to Wirelessly communicate With the ground loca 
tion evaluator 308 and can provide information as to its 
location on the ground about the area of the airport, or 
information that can be used by the ground location evalu 
ator 308 to derive an accurate location. Each location 
transmitters or transceiver can have a unique ID so that the 
location evaluator 308 knoWs Which entity (e.g. aircraft) is 
sending the communication 
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[0031] Any suitable type of transmitter, transponder or 
transceiver can be used to implement location transmitters or 
transceivers 302-306. 

[0032] For example, each location transceiver 302 can 
include circuitry such as described in US. Pat. Nos. 5,914, 
671, 6,101,375, 6,097,301, 6,078,791, 6,045,652, 6,024,285, 
6,013,949, 5,983,363, and 5,974,078 and incorporated 
herein by reference. The devices 302-306 can be imple 
mented as intelligent radio frequency identi?cation devices 
or remote intelligent communications (RIC) devices Which 
communicate at microWave frequencies. 

[0033] FIG. 4 shoWs but one example of a device 302, in 
the form of an intelligent radio frequency identi?cation 
device integrated circuit 400. The integrated circuit 400 
includes a transmitter, a receiver, a microprocessor, and a 
memory. The housing for the device 302 shoWn in FIG. 4 
can be any suitable housing made of any suitable material. 
The device 302 further includes a send/receive antenna 401 
coupled to the integrated circuit 400. Any suitable antenna 
can be used. Exemplary antennas are described in one or 
more of the US. Patents incorporated by reference above. 
Each device 302 can be poWered by a poWer source that is 
on-board the vehicle on Which it is mounted. Alternately, the 
device 302 can be battery poWered. Examples of suitable 
battery poWered devices are described in US. Pat. No. 
5,914,671, the disclosure of Which is incorporated by ref 
erence. 

[0034] In principle, transmitters on each airplane, Whether 
implemented as transmitters, transceivers or the like, are 
able to provide information or data pertaining to their 
location about the runWay. This information is electronically 
received by the ground location evaluator 308 (FIG. 3) 
Which then makes database entries for each of the airplanes 
and analyZes the plane locations to ascertain Whether there 
is a likelihood of a runWay incursion. The ground location 
evaluator is also provided With information as to the status 
of various inbound planes so that it can incorporate those 
statuses into its evaluation, as Will become apparent beloW. 
The transmitter on each plane can be con?gured to provide 
its information periodically, at regular intervals so that the 
ground location evaluator can continually monitor the 
ground state or location of each of the planes. Additionally, 
to visually assist the air traffic controllers, a display (318) 
can be provided in the control toWer to indicate the location 
of various planes that are being tracked by the system. This 
Way, air traf?c controllers can ascertain, at a glance, Where 
a potential incursion has been identi?ed by the system. This 
display can advantageously be a real time display that is 
continually updated as the status or locations of the ground 
tracked planes changes. 

[0035] Forbidden and AlloWed Locations 

[0036] In one embodiment, the concept of forbidden and 
alloWed locations is utiliZed. A forbidden location is a 
location Which, as computed by processor 312 and for a 
given air?eld state, has a high degree of likelihood of 
experiencing a runWay incursion. An alloWed location is a 
location in Which, for a given air?eld state, there is little or 
no likelihood of experiencing a runWay incursion. For each 
plane having a location transmitter or transceiver, the infor 
mation that is received by the ground location evaluator 308 
is processed and a determination is made as to Whether the 
airplane is in a forbidden or alloWed location. If a airplane 
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is in a forbidden location, preventative measures can be 
taken. Examples of this are given below. 

[0037] Consider for example FIG. 5 Which shoWs a run 
Way in Which various so-called WindoWs, forbidden loca 
tions and alloWed location have been designated. Consider 
also that there are typically tWo periods of time When 
runWay incursions are likely—on landing and on take off. 
For each designated WindoW there are associated forbidden 
and alloWed locations on the runWay. If a subject plane 
enters a particular designated WindoW and another plane 
happens to be positioned Within a forbidden location for that 
WindoW, then preventative measures can be taken 

[0038] As an example and in accordance With one embodi 
ment, consider the folloWing: When a plane is on approach 
to land, various WindoWs are de?ned that can, at any one 
time, contain the subject plane. As an example consider an 
approach WindoW 500 and a landing WindoW 502. When a 
plane enters the approach WindoW 500 it is still in the air and 
is slated to land in a short period of time. The approach 
WindoW 500 might extend from the hammerhead to 1A1 mile 
out. When the approach WindoW is occupied by a plane on 
approach, a forbidden location 504 is de?ned and in Which 
no other planes are alloWed to be located. The illustrated 
forbidden location can extend from the hammerhead doWn 
the runWay for any suitable distance. In a very conservative 
implementation, the forbidden location can extend the entire 
length of the runWay so that When a plane is Within the 
approach WindoW 500, no other planes are alloWed Within 
the forbidden location 504. Alternately, the forbidden loca 
tion 504 can be de?ned to alloW other planes to cross the 
active runWay at some distance doWn the runWay. One of the 
aspects of the inventive embodiments is that the various 
WindoWs and forbidden and alloWed locations are adjustable 
to accommodate different airport traf?c conditions. For 
example, in croWded airports the forbidden locations might 
be adjusted to accommodate movement of the planes on the 
ground While planes are Within the approach WindoW (albeit 
in a safe manner). In smaller airports Where traf?c conges 
tion is not a problem or issue, the forbidden locations might 
be adjusted so that no other planes are alloWed to cross an 
active runWay When a plane is Within the approach WindoW. 

[0039] Additionally, landing WindoW 502 can be provided 
and is de?ned When a plane has previously been Within the 
approach WindoW 500 on approach but has noW touched 
doWn. When a plane is Within the landing WindoW 502 after 
having been Within the approach WindoW 500, one or more 
forbidden locations can be de?ned on the runWay. For 
example, a forbidden location 506 can be de?ned to run the 
entire length of the runWay When a plane that has just landed 
is Within the landing WindoW 502. 

[0040] Consider also FIG. 6. There, a takeoff WindoW 600 
is de?ned. The takeoff WindoW is occupied by a plane When 
it takes the active runWay preparing for takeoff. When a 
plane is Within the takeoff WindoW 600, one or more 
forbidden locations, such as location 602 are de?ned and 
Within Which other planes are not alloWed to enter. It should 
be noted that the takeoff WindoW 600 and the landing 
WindoW 502 can have portions that coincide. In some 
implementations, they may even constitute the same Win 
doW differing in name based only on the state of a plane just 
prior to entering the WindoW, eg if the state of the plane just 
prior to entering the WindoW Was “In the approach WindoW” 

Aug. 22, 2002 

then the WindoW 600 is the landing WindoW. Alternately, if 
the state of the plane just prior to entering WindoW 600 Was 
“on the ground”, then the WindoW is the takeoff WindoW. 

[0041] FIG. 7 is a How diagram that described steps in a 
method in accordance With the described embodiment. The 
steps in this method can be implemented in any suitable 
hardWare, softWare, ?rmWare, or combination thereof. In 
one embodiment, the method is implemented, at least in part, 
in softWare. 

[0042] Step 700 de?nes one or more WindoWs proximate 
a runWay. Exemplary WindoWs are given above in the form 
of approach WindoWs, landing WindoWs, and takeoff Win 
doWs. It is possible, hoWever, to have other WindoWs. For 
example, WindoWs might be de?ned at a loWer level of 
granularity, e. g. there may be 2 or more sub-WindoWs Within 
the landing WindoW, or 2 or more WindoWs Within the 
approach WindoW. Step 702 de?nes one or more forbidden 
locations relative to the WindoW(s) that are de?ned in step 
700. Step 704 de?nes one or more alloWed locations relative 
to the WindoW(s) that are de?ned in step 700. Exemplary 
forbidden and alloWed locations are given above. Step 706 
determines the locations of one or more planes on the 
ground. Examples of hoW this can be done are given beloW. 
It is to be appreciated, hoWever, that any suitable Way of 
determining the locations can be used. The plane locations 
can be stored in a database, such as database 316 (FIG. 3). 
Examples of hoW that can be done are given beloW. Step 708 
determines Whether any planes are Within any of the de?ned 
WindoWs. If there are no planes Within the de?ned WindoWs, 
the method can branch back to step 706 to again determine 
the location of the planes on the ground. By looping back to 
continually determine the locations of the planes on the 
ground, the method can ensure that at all times steps are 
being taken to maintain, as accurate as possible, the location 
of every appropriate plane that is on the ground. If, one the 
other hand, step 708 determines that there are one or more 
planes Within a WindoW or WindoWs, step 710 determines 
Whether any of the plane locations (determined by step 706) 
coincide With any of the forbidden locations. If none of the 
plane locations coincide With a forbidden location, the 
method branches back to step 706 to determine again the 
locations of all of the planes. If, hoWever, step 710 deter 
mines that a plane location coincides With a forbidden 
location, then step 712 can implement remedial measures. 

[0043] Exemplary Remedial Measures 

[0044] FIG. 8 is a chart the describes exemplary remedial 
measures that can be implemented When a plane location 
coincides With a forbidden location and a different plane is 
Within the WindoW associated With that forbidden location. 

[0045] The ?rst condition that might occur (condition 800) 
is that the approach WindoW is occupied by a plane on 
approach, and the forbidden location is occupied by a plane 
on the ground. In this instance the remedial measure can be 
to issue a “go around” command to the plane on approach. 
Accordingly, the plane on approach Will not land and there 
Will hopefully be enough time to rectify the situation on the 
ground. Another condition that can occur is that the landing 
WindoW can be occupied by a plane While a forbidden 
location is occupied by another plane (condition 802). In this 
instance, there might be a couple of different remedial 
measures that can be implemented depending on the state 
and location of both planes. A ?rst redial measure Will be to 
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issue a “clear active runway” command immediately to the 
plane that is in the forbidden location. Additionally, if the 
plane that has entered the landing WindoW just recently 
entered the landing WindoW, i.e. say its Wheels just touched 
doWn, a “go around” command can be issued to that plane 
Within the landing WindoW so that it can take off and go 
around. A third condition that can occur (condition 804) can 
take place When a plane enters the takeoff WindoW and 
another plane is Within a forbidden location for the takeoff 
WindoW. In this case, a “clear active runWay” command can 
be immediately issued. Additionally, if the plane that has 
entered the takeoff WindoW has not yet begun its takeoff roll, 
the takeoff can be simply delayed until the ground situation 
is cleared up. If the plane in the takeoff WindoW has just 
begun its takeoff roll, and it can safely do so, it can abort its 
takeoff. 

[0046] Single Interrogator Embodiment 
[0047] In one embodiment, a single interrogator is pro 
vided and can poll, at regular intervals, all of the location 
transceivers in the appropriate operating environment. The 
location transceivers receive the interrogation signal and 
then respond With information that can be used by the 
ground location evaluator 308 to ascertain the location of all 
of the appropriate airplanes on Which the transceivers are 
mounted. Alternately, the interrogator can be con?gured as 
a passive interrogator (i.e. receiver) in that it simply receives 
data that is transmitted from each transceiver or transmitter 
at regular intervals. 

[0048] FIG. 9 shoWs an exemplary system that can be 
utiliZed in a passive interrogator embodiment. Location 
transmitter 304 is coupled With a location provider 900 that 
is programmed to determine, Within a desired degree of 
precision, the location of the airplane on the ground. Loca 
tion provider can be any suitable location provider that is 
capable of providing location information. For example, the 
location provider might be implemented by a GPS module 
that is able to triangulate position based upon information 
received from satellites. Exemplary GPS information is 
described in US. Pat. No. 5,894,266, the disclosure of Which 
is incorporated by reference above. Alternately, other sys 
tems can be used. For example, such systems might be tied 
directly to a plane’s navigation instrumentalities. 

[0049] As the location provider develops information as to 
its location, transmitter 304 transmits such information to 
the ground location evaluator 308 (FIG. 3). The ground 
location evaluator 308 then tracks the plane’s location in 
database 316. As the ground location evaluator 308 receives 
updates of the plane’s location, the database is updated. As 
information is received from the various planes, processor(s) 
312 process the information to ascertain Whether there is a 
likelihood of any ground incursions, as described above. 

[0050] In another so-called “active interrogator” embodi 
ment, a single interrogator is provided and actively interro 
gates planes to ascertain their location on the ground. When 
a location transceiver on a plane is interrogated by the 
interrogator 310 (FIG. 3), it provides location information 
based upon the input from the location provider 900 to the 
ground location evaluator 308, Which then processes the 
information to ascertain Whether any problem situations are 
likely to occur based upon the positions of the other air 
planes. 
[0051] FIG. 10 diagrammatically illustrates a single inter 
rogator embodiment Where a single interrogator 1000 is 
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provided in or on the control toWer. As the interrogator 
interrogates the planes on the air?eld, each plane ansWers 
and transmits its location to the interrogator. 

[0052] Multiple Interrogator Embodiment 

[0053] In another embodiment, multiple interrogators are 
provided, each having Zones Within Which they transmit and 
receive. The interrogators monitor these Zones by continu 
ally polling for any planes that may have entered the Zone. 
When a plane enters the Zone, its transceiver receives a 
transmitted signal from the associated interrogator and trans 
mits a reply. The reply can simply only contain a unique 
identi?er associated With that plane. This is because the 
position of each interrogator is ?xed and knoWn. Thus, any 
plane responding to a particular interrogator must be Within 
the interrogator’s polling Zone. The interrogators then relay 
the identi?ers of the planes Within their Zones to the ground 
location evaluator 308 Which can then track the planes as 
described above. 

[0054] Consider, for example, FIG. 11. There, multiple 
interrogators 1100-1110 are shoWn positioned along the 
active runWay and the taxiWay. Each of the interrogators can 
interrogate an area Within a de?ned Zone. In this example, 
the Zones are for an interrogator are designated With the 
suf?x “a”. Thus, for example, the Zone associated With 
interrogator 1100 is designated at 1100a, and so on 

[0055] Air Traffic Controller Display 

[0056] In one embodiment, a visual display is provided in 
the control toWer so that air traf?c controllers can immedi 
ately ascertain the state of the air?eld at a given time. The 
display is preferably integrated directly With the ground 
location evaluator 308 (FIG. 3) so that it displays, in a real 
time manner, the current state of the air?eld. The display is 
preferably a simple, color-coordinated display that can 
immediately convey the state of the air?eld. 

[0057] FIG. 12 shoWs an exemplary display 1200 Which 
is similar in appearance to the layout of the air?eld as shoWn 
in FIG. 11. Airplanes that are determined to be in alloWed 
locations are displayed as green lights, While airplanes that 
are determined to be in forbidden locations are displayed as 
red lights. In the illustrated example, one plane can be seen 
to be in a forbidden location on the active runWay. In this 
Way the system provides a tWo-fold safety system. First, the 
automated, electronic tracking system automatically deter 
mines the state of the air?eld at any given instant in time. It 
is able, through continuous analysis, to maintain up-to-the 
minute information on the locations of airplanes around the 
air?eld. This then supplements an air traf?c controller’s job 
of ensuring that ground safety is maintained. The described 
system can increase response times by greatly reducing the 
time betWeen When a unsafe condition has occurred and 
When, in fact, those individuals Who need to be noti?ed are 
noti?ed. Consider, for example, a situation on a foggy night 
When air traf?c controllers have a busy air?eld With loW 
visibility. The present system does not depend on visibility 
in order for it to keep track of the ground location of the 
airplanes for Which it is responsible. When a plane enters a 
forbidden location for a given air?eld state, the controllers 
can be immediately noti?ed that there is a condition that is 
likely to lead to a runWay incursion if a remedial measure is 
not put in place. If the controllers Were to rely only on their 
oWn visibility and the ability of the pilots to accurately 
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communicate their location and not get lost on the runway, 
it might be too late for any remedial measures to be put in 
place. The utility of the inventive systems and methods can 
most recently be appreciated in light of the terrible tragedy 
of the Singapore Airliner mentioned above. With the present 
system, regardless of hoW the pilot came to be situated on 
the Wrong runWay, this information Would be automatically 
ascertained at the instant the pilot entered an area Where the 
plane should not be. Second, by providing a simple visual 
display for the air traf?c controllers that quickly and accu 
rately re?ects the ground location of all of the airplanes on 
the air?eld, the controllers can not only be noti?ed of a 
potential problem, but can easily ascertain, at a glance, 
Where a violation of a forbidden location has occurred. This 
can greatly increase remedial response times. 

[0058] Although the invention has been described in lan 
guage speci?c to structural features and/or methodological 
steps, it is to be understood that the invention de?ned in the 
appended claims is not necessarily limited to the speci?c 
features or steps described. Rather, the speci?c features and 
steps are disclosed as preferred forms of implementing the 
claimed invention. 

1. An airplane ground location method comprising: 

receiving Wireless communication from one or more 
airplanes that are located on the ground at an air?eld; 

processing the Wireless communication With one or more 
computers to ascertain the location of communicating 
airplanes; and 

determining Whether there is a likelihood of a runWay 
incursion. 

2. The method of claim 1 further comprising displaying 
indicia associated With the locations of the airplanes on the 
ground. 

3. The method of claim 1 further comprising polling one 
or more airplanes on the ground and, responsive to said 
poling, receiving Wireless communication from the one or 
more airplanes from Which airplane locations can be deter 
mined. 

4. An airplane ground location method comprising: 

electronically determining ground locations for one or 
more airplanes on the ground at an air?eld; and 

determining Whether there is a likelihood of a runWay 
incursion based on the determined locations. 

5. The method of claim 4 further comprising if there is a 
likelihood of a runWay incursion, implementing a remedial 
measure to reduce the likelihood of a runWay incursion. 

6. The method of claim 5, Wherein said act of implement 
ing is performed by a computer. 

7. The method of claim 4, Wherein said act of electroni 
cally determining comprises receiving Wireless communi 
cation from the one or more airplanes and using the com 
munication to determine ground locations. 

8. The method of claim 7, Wherein said act of receiving 
Wireless communication is performed using a single inter 
rogator that is con?gured to receive the communication from 
the airplanes. 
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9. The method of claim 7, Wherein said act of receiving 
Wireless communication is performed using multiple inter 
rogators that are con?gured to receive the communication 
from the airplanes. 

10. The method of claim 9, Wherein said multiple inter 
rogators are positioned along active runWays and taXiWays. 

11. The method of claim 4, Wherein said act of electroni 
cally determining comprises transmitting Wireless commu 
nication to the one or more airplanes and, responsive to said 
transmitting, receiving Wireless communication from the 
one or more airplanes and using the received Wireless 
communication to determine ground locations. 

12. The method of claim 11, Wherein said act of trans 
mitting Wireless communication is performed using a single 
interrogator that is con?gured to poll the airplanes. 

13. The method of claim 11, Wherein said act of trans 
mitting Wireless communication is performed using a mul 
tiple interrogators that are con?gured to poll the airplanes. 

14. The method of claim 13, Wherein said multiple 
interrogators are positioned along active runWays and taXi 
Ways. 

15. The method of claim 4, Wherein said act of determin 
ing the likelihood of a runWay incursion comprises doing so 
electronically. 

16. One or more computer-readable media having instruc 
tions Which, When eXecuted by one or more computers, 
cause the one or more computers to implement the method 
of claim 4. 

17. A system comprising: 

one or more airplanes; 

one or more transmitters, individual transmitters being 
disposed on individual airplanes; 

said one or more transmitters being con?gured to Wire 
lessly communicate With one or more interrogators 
positioned about an air?eld; 

said one or more transmitters being con?gured to trans 
mit, While its associated airplane is on the ground, 
Wireless communication that can be used by a computer 
to: 

ascertain locations of associated airplanes; and 

determine, based on the locations, Whether there is a 
likelihood of a runWay incursion betWeen airplanes 
that are also on the ground. 

18. The system of claim 17, Wherein said one or more 
transmitters comprise one or more transceivers. 

19. The system of claim 18, Wherein said one or more 
transceivers are con?gured to be polled by the one or more 
interrogators. 

20. The system of claim 18, Wherein said one or more 
transceivers are con?gured to be polled by the one or more 
interrogators, the interrogators being positioned about the 
air?eld’s runWay(s). 


