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[57] ABSTRACT 

As an identi?ed object, such as an aircraft on the 
ground is scheduled to cross the surface traffic net 
work of certain areas, such as an airport, its identi?ca 
tion and point of destination on the ground are fed to 
an automatic digital computerized controller compris 
ing integrated intersection traffic control and monitor 
ing logic units, which automatically generates a 
selected route from the point of origin of the object to 
such destination point, and by appropriate guidance 
displays including such identi?cation, directs the pilot 
or driver of the object at each traffic intersection 
when safely to enter and in which direction to 
proceed, until the object reaches the desired destina 
tion point. 

4 Claims, 39 Drawing Figures 
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AIRPORT GROUND AIRCRAFT AUTOMATIC 
TAXI ROUTE SELECTING AND TRAFFIC 

CONTROL SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATION 

The present application is a continuation of applica 
tion Ser. No. 827,292, ?led May 23, 1969 and now 
abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to surface traffic control 
systems, and more particularly to the automatic route 
selection and guidance of an individual vehicles, such 
as identi?ed aircraft and automotive transports along 
such route across a network of ground ways of an air 
port. 

In the past, airport ground traf?c was managed by a 
person known as the ground controller who was sta 
tioned in the airport control tower. It was the ground 
controller’s responsibility to advise and guide all 
ground traffic to keep it moving smoothly and safely. 
To do this effectively, the controller had to be able to 
see the taxiing planes and vehicular traffic, and con 
stantly be aware of their locations and final destina 
tions. During heavy traffic periods it was dif?cult for 
the ground controller to guide all planes; therefore, 
when a plane landed, he gave the pilot a general route 
to follow to his destination, and then it was up to the 
pilot to ?nd his way either from memory or by follow 
ing a taxiway map. 
At night and during periods of low visibility, such 

personalized traf?c control tended to break down. At 
such times, even pilots familiar with an airport needed 
guidance to their destination. Under such conditions, 
though it was dif?cult or actually impossible for the 
ground controller to see the planes and taxiways, he 
was required to guide them to their destinations. 
Many air traffic control systems for automatically 

guiding air traffic in ?ight and while landing have been 
proposed in the past, such as that disclosed by U.S. Pat. 
No. 3,03 l ,65 8, to Green et al., dated Apr. 24, 1962. 
Furthermore, an electrical control system for con 

trolling point-to-point movements of elevated vehicles 
riding on a rail track has been proposed by Midis et al, 
US. Pat. No. 3,263,625, dated Aug. 2, 1966. 
A system for freeway access ramp traffic control is 

disclosed by US. Pat. No. 3,384,869, to Waldron, 
dated May 21, 1968; and a centralized digital traf?c 
counting system for recording and control is proposed 
in US. Pat. No. 3,322,940 dated May 30, 1967 by 
Barker et al. 
The prior art thus falls into three types: 1) Traffic 

ground control systems for highways and intersections; 
2) Traffic air control for handling aircraft in flight or 
landing; 3) Traffic rail control of vehicles on tracks. 

In the ?rst type no provision was made for con 
trolling any selected individual ground vehicle through 
a maze of intersections from a point of origin to a point 
of destination over a preselected route in a network of 
ways. In the second type, each plane, on landing, was 
taken over by the ground control personnel as noted 
above. And in the third type, the vehicles had to remain 
on the tracks or rails in moving from one station, or sid 
ing, to another. Thus, none of such types was con 
cerned with the problems peculiar to ground traffic 
control in airports. 
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2 
SUMMARY OF THE INVENTION 

The present invention virtually eliminates such 
problems by locating identi?ed aircraft on the ground 
by means of detectors on the ways, instead of by visual 
sightings; automatically keeping track of all ground 
traffic operating on the airport ways; generating a 
unique taxi route for each vehicle traveling on the 
ground across the airport; and directing the pilot by 
guidance display means at each traf?c intersection 
whether his aircraft may enter and in which direction to 
proceed to attain his destination on the ground via such 
route. 

The function of the detectors is to detect the 
presence of aircraft or other vehicles in the taxiways 
and runways. In most taxiways a detector is located at 
each end thereof. The detectors located in the runways 
preferably are positioned just before and just after each 
runway turnoff and each taxiway crossing. The inputs 
to the detectors are the presence of an aircraft or vehi 
cles at such locations and the output is an electric 
signal sent to a ground logic unit associated with the 
taxiway or runway in which the detector is located. 
A novel system is provided by the invention which 

automatically controls all airport traf?c within the 
ground traf?c controller's area of responsibility. The 
controller oversees the general operation of the system 
and furnishes it with information regarding each 
plane’s identi?cation (airline and ?ight number, or re 
gistration number), origin, and destination. 
The preferred basic system of the invention is com 

posed of at least one programmable digital computer, 
and a network of digital logic units. The computer 
generates automatically a selected route for each 
identified object (an aircraft on ground, for example), 
keeps track of such object's progress, in cooperation 
with the logic units which generate an appropriate ad 
visory display at each intersection. The logic units auto 
matically control traffic by such displays at the inter 
sections in a manner somewhat similar to traffic lights 
at street intersections, but may include identi?cation of 
the object to be guided so that the driver or pilot 
thereof is visually noti?ed of the directions being ap 
plicable to his particular object. The logic units also act 
as an interface between the taxiway displays and the 
computer. 
As soon as a plane is cleared to land, the ground traf 

?c controller furnishes the computer with the plane's 
identi?cation, the runway on which it is to land, and the 
terminal of destination. The so identi?ed plane is 
picked up by the system as soon as the first runway de 
tector is tripped and is tracked as the plane moves 
down the runway. The pilot is directed to turn off wher 
ever he is able to do so. When he chooses a runway tur 
noff and proceeds onto it, a runway turnoff detector is 
tripped. Because the system now knows where the 
plane has turned off the runway, and it already knows 
the destination of the plane, the computer automati 
cally generates a route, taking into account any restric 
tions placed on it by the ground controller. 
The computer keeps track of the plane‘s progress by 

means of detectors on the ground. As the plane ap 
proaches an intersection and its presence is detected, 
information is layed to the computer and the local in 
tersection control (ground logic). If the plane is the 
only one present at the intersection, the local control 
allows the computer to display the routing information 

[060] l 0123 
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and the local control may allow the identi?cation of the 
plane and an indication as to which direction it may 
turn. 

If more than one plane arrives at an intersection at 
approximately the same time, the ground logic 
withholds the computer generated routing information 
for all but the first plane, while others are given a " 
Hold“ signal. The local control receives information 
from the computer as to the programmed route (i.e., 
exit from the intersection) of the ?rst plane, and if that 
route is clear, it allows the computer display the ap 
propriate routing information to control all surface 
traf?c on the taxiways of the airport with safety, eff‘ 
ciency and speed. 

AIRPORT SYSTEM 

The invention thus serves to safely manage the move 
ment of all surface traffic within the ground traf?c con 
troller‘s area of responsibility. The latter oversees 
operation of the entire system and, as pointed out 
above, furnishes it with information regarding aircraft 
identi?cation (airline and ?ight number, or registration 
number), origin, and destination. 
The system preferably comprises the following major 

elements: (1 ) detectors in the taxiways and runways to 
identify the presence of aircraft thereon, (2) guidance 
information media to convey routing information to 
pilots or vehicle drivers, (3) a programmable digital 
computer which generates the route for each aircraft 
and keeps track of its progress, and includes off-line 
storage means, (4) digital ground logic units which are 
the heart of the system and interface with each of the 
other elements, (5) a ground controller panel which 
serves as an interface between the ground controller 
and the rest of the system, (6) a display for providing 
current status and alarm information to the ground 
controller, and (7) a digital communications subsystem 
for interconnecting other subsystems. The ground logic 
units control each taxiway and intersection by the in 
formation they send to the guidance display media. In 
essence, the ground logic units make "go” “no-go" log 
ical decisions on whether to allow an aircraft to 
proceed with a programmed manuever. The decisions 
are based on routing information from the computer 
and signals from the detectors indicating aircraft loca 
tions. 
The ground logic units control the traffic flow 

through each taxiway and intersection by means of the 
information that they send to the guidance media. The 
guidance devices, as their description denotes, are used 
for providing commands to the pilot of an aircraft on 
how to proceed to his destination (i.e., turn left, turn 
right, hold, etc.). 
The following is a brief description of the operation: 
When an aircraft is cleared to land on a particular 

runway, this information is passed from the tower con 
troller to the ground traf?c controller. The destination 
(terminal and gate number) is obtained from ?ight 
scheduler’s controller well in advance of‘ arrival time. 
The computer locates the aircraft's position after it 
touches down and crosses the runway detector. 
The runway detectors are placed just before and just 

after each turnoff or taxiway crossing to notify the 
ground control system immediately of the clearance 
status of the runway. This is to expedite ?ow of traffic 
that is crossing the runway. It should be noted that 
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4 
the reason for locating a detector just before and just 
after taxiway crossing or turnoff is to enable the 
system to determine when the aircraft that is being 
serviced by the runway has moved past a given taxi 
way or turnway turnoff‘. The two detectors allow the 
system to operate with aircraft moving in either 
direction along the runway. 
As soon as the aircraft leaves the runway and trips a 

runway turnoff entrance detector, this point of entry 
along with the destination are used to generate an op 
timum route for the identi?ed aircraft to follow. When 
generating the route, any restriction placed by the 
ground controller are taken into consideration. 
The computer keeps track of the aircraft's progress 

by means of the detectors. As the aircraft approaches 
an intersection and its presence is detected, informa 
tion is relayed to the computer and the local intersec 
tion control (ground logic). If the aircraft is the only 
one present at the intersection, the local control allows 
the display of the routing information and an indication 
as to which direction to proceed. 

If more than one aircraft arrives at an intersection at 
approximately the same time, the ground logic 
withholds the computer generated routing information 
for all but the first aircraft while others are given a “ 
Hold” signal. The local control receives information 
from the computer as to the programmed route (i.e., 
exit from the intersection) of he first aircraft, and if 
that route is clear, allows the routing information to be 
displayed. As soon as the aircraft clears the intersec~ 
tion, the local control looks at the programmed path of 
the next aircraft, and if it is clear, allows it to proceed. 
If the programmed route of the ?rst aircraft is occupied 
by another aircraft, the local control holds the ?rst air 
craft, and allows the second aircraft to proceed ?rst, if 
its route is clear. 
The aircraft proceeds under computer guidance until 

it reaches the apron area near its destination. At this 
point, he ramp agent assumes responsibility for direct 
ing the aircraft to the proper gate. 
The basic procedure is the same for aircraft that are 

leaving the terminal to take off except that the entrance 
into the controlled area is the throat of the apron and 
the destination the takeoff queue. 

Regarding movement from terminal to maintenance 
or between any other two points, the only information 
the system requires is the entry and exit points of the 
aircraft. 

Vehicular traffic is handled by the system in the same 
manner as an aircraft (i.e., identification of the vehicle, 
and its origin and destination are furnished to the com 
puter and the computer guides it through the con 
trolled area) or the computer may just disregard any 
vehicle which it can not identify. But in either case, a 
vehicle would still come under the control of the 
ground logic elements of the system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a digital computerized 
ground traffic control system illustrative of the inven 
tion for a typical airport; 

FIG. 2 is a simpli?ed block diagram of a preferred 
system; 

FIG. 3 is a block diagram of a modification; 
























