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(57) ABSTRACT 

Aparking management and personal guidance system oper 
ates in conjunction With a reservation system Which stores 
and manages reservation information in connection With 
prescheduled activities. Parking management is effected by 
accessing reservation information using personal identi?ca 
tion information and identifying to the driver of a vehicle an 
available parking space Which is near to the pedestrian exit 
of the parking facility Which is closest to the prescheduled 
activity indicated in the reservation information. Personal 
guidance is also effected from the parking facility to the 
prescheduled activity, such as to an assigned seat, including 
guidance in-betWeen, such as on public transportation. Theft 
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ELECTRONIC SYSTEM FOR PARKING 
MANAGEMENT AND PERSONAL GUIDANCE 

[0001] The present application is a continuation of appli 
cation Ser. No. 09/577,151, ?led May 24, 2000, the contents 
of Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates in general to a park 
ing management and personal guidance system for persons 
traveling to a predetermined activity; and, more particularly, 
the invention relates to an electronic system Which aids a 
driver of a vehicle in ?nding an available parking space in 
a large parking area or garage using previously stored 
information as to the destination of the driver at Which a 
predetermined activity is to take place, directs the driver 
from the parking space to the designated destination, guides 
the driver as to his/her movements during the predetermined 
activity, aids the driver in ?nding the parked vehicle after the 
driver returns to retrieve the vehicle, provides a means of 
communication to obtain help at the parking space in the 
case of an emergency, automatically charges the cost of 
parking to the driver’s credit account, and provides security 
against theft of the vehicle from the parking area or garage 
during the drivers absence. 

[0003] As larger airports, arenas, stadiums, halls, shop 
ping malls and various centers for sports events and the 
performing arts are being built to accommodate ever 
increasing numbers of people Who Wish to vieW or otherWise 
participate in activities associated With these venues, the 
problems involved in providing convenient parking for large 
numbers of cars have increased tremendously. Even With the 
availability of public transportation in some cases, these 
problems have persisted, since most people prefer the con 
venience of travel in their oWn vehicles. 

[0004] In the case of a sporting event, for eXample, 
parking attendants Will direct drivers so as to progressively 
?ll a large parking area Without regard to Whether a parking 
space to Which a driver is directed is convenient to the 
entrance closest to his or her seat, and this makes it dif?cult 
to ?nd one’s Way to that gate and seat, not to mention the 
dif?culty in ?nding the vehicle When leaving. 

[0005] Additional problems occur When parking at an 
airport. Often, passengers arrive at the last minute at the 
airport and need to reach the terminal as quickly as possible. 
If they have a vehicle to park, there is the problem of ?nding 
a parking place in the parking garage Without too much 
driving back and forth. Also, to save time, they should park 
close to the eXit Which leads to the particular terminal or gate 
from Which their ?ight is leaving. Thus, they need to knoW 
What terminal or gate they are to go to, What eXit from the 
parking garage is closest to that terminal or gate and What 
parking space is available close to that eXit. 

[0006] Another problem With airport parking occurs When 
returning on a ?ight. Often a passenger Will forget Where his 
vehicle is parked, particularly in a complex multi-level 
parking facility. Such parking garages Will have signs 
instructing people to Write doWn the location of their vehicle 
When they park, so that they Will be able to ?nd the vehicle 
later When they return, but it is not uncommon for people to 
ignore such advice or lose the note they Wrote With the 
identity of the parking location. 
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[0007] There is also a problem of theft of vehicles from a 
parking garage. In those parking facilities Where an atten 
dant is provided only at the eXit to collect parking fees, 
security can be a substantial problem unless there is some 
Way to match the parking ticket With the vehicle itself. In this 
regard, a thief could come to the parking facility on foot, 
obtain a parking ticket from the automatic dispenser by 
simply pressing the button, obtain access to and start a 
vehicle in the garage and drive aWay through the eXit after 
paying the attendant using the parking ticket. Unless the 
attendant can match the parking ticket to the vehicle, he has 
no Way of knoWing that the vehicle is being stolen. 

[0008] People also need some guidance in going from one 
facility to another, such as from a parking area or ticket 
counter to a boarding gate in an airport, Where a monorail or 
tram is provided to reach the terminal building Where the 
gates are located from separate buildings Where parking is 
provided or the ticket counters and baggage check-in are 
provided. Typically, the only guidance that is noW provided 
is in the form of video monitors located at the ticket counters 
or at the gates themselves, thereby requiring passengers Who 
arrive in the parking area to go to the ticket counters to ?nd 
out What gate to go to even if they already have a ticket or 
don’t need a ticket or Wish to check baggage. 

[0009] Guidance is particularly needed for airline passen 
gers on connecting ?ights Who need to go from an arrival 
gate to a departure gate at an intermediate stop, often With 
little time available. Where travel betWeen gates on a 
monorail or tram is provided, it can be confusing to a 
passenger not familiar With the airport to determine What 
stop to get off at to reach the departure gate. 

[0010] Further, passengers Who board a plane sometimes 
have trouble ?nding their seats even though they have a seat 
number printed on their boarding pass. Attendants are avail 
able to aid such passengers, but some people still sit in the 
Wrong seats, causing confusion and possible delay of the 
?ight. 
[0011] Various parking management systems have been 
proposed to address some of the foregoing problems. For 
eXample, the Farmont US. Pat. No. 5,504,314 discloses a 
system in Which detectors are provided in each parking 
space in a parking facility to determine Which spaces are 
occupied. The system then can direct incoming vehicles to 
an empty space; hoWever, the space selection is made 
indiscriminately and Without regard to the destination of the 
driver after the vehicle is parked. 

[0012] The Farmont system also has a security feature in 
that the number of the parking ticket is stored in a central 
database along With the number of the space assigned to the 
vehicle at the time the ticket is issued. Then, if a thief 
attempts to steal a vehicle, a comparison is made betWeen 
the ticket being presented and the number stored in the data 
base for the space Which is evacuated, and, if the numbers 
do not correspond, the vehicle can be stopped. HoWever, this 
scheme has numerous problems, the most likely of Which is 
that the person Who is parking the vehicle may not actually 
park it in the space assigned to him/her, Which Would 
completely confuse the system. Further, Farmont provides 
no guidance or aid to a driver after he/she leaves the parking 
area. 

[0013] The Zeitman US. Pat. No. 5,940,481 also discloses 
a parking management system having a security feature in 
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Which a central control unit having a data base stores such 
information as parking facility availability, vehicle identi? 
cation, user identi?cation, billing information, time of use 
information, and laW enforcement information. HoWever 
this system is used primarily to provide information to 
anyone looking for an available parking facility Within a city 
or toWn, to facilitate billing for the use of a parking space 
and to aid laW enforcement in preventing improper use of 
parking facilities. 

SUMMARY OF THE INVENTION 

[0014] The US. application Ser. No. 342,658, ?led on 
Nov. 21, 1994, by Joel R. Goheen, noW U.S. Pat. No. 
5,724,520, issued Mar. 3, 1998, the subject matter of Which 
is incorporated herein by reference, discloses an electronic 
ticketing and reservation system and method in Which a 
person may make a reservation for any pre-planned activity 
to be participated in at a future date and be admitted to the 
preplanned activity Without the need to present a paper 
ticket. 

[0015] In the Goheen system and method, as applied to 
airline travel, for eXample, a prospective passenger Will 
typically place a telephone call to an airline reservation 
center, obtain ?ight availability information and book a 
reservation on a selected future ?ight. The system then 
establishes a reservation for the prospective passenger by 
storing in a central computer a ?le containing personal 
information concerning the prospective passenger and ?ight 
information concerning the selected future ?ight for Which 
the reservation is being booked. The personal information is 
basically the passenger’s personal identi?cation, such as a 
personal I.D. # and/or the individual’s name, address and 
telephone number. The ?ight information Will typically 
include the ?ight number, date and time of departure, the 
departure airport and the destination airport. This concludes 
the reservation process, and unlike other reservation systems 
and methods, the passenger is not issued a paper ticket. 
HoWever, the airline Will issue a personal identi?cation card 
to the passenger for use in connection With the current 
reservation and future reservations made by the passenger 
With the airline. This personal identi?cation card includes no 
?ight or other reservation information, but carries on a 
magnetic strip, for eXample, only information Which iden 
ti?es the individual passenger, such as a passenger personal 
ID. number. In lieu of a card having a magnetic strip, an rf 
contact-less device capable of providing the same informa 
tion as a magnetic card may be issued to the passenger for 
identi?cation purposes. 

[0016] When the passenger arrives at the airline terminal 
on the day of the ?ight for Which he or she has a reservation, 
the passenger may proceed directly to the gate from Which 
the ?ight is to depart and presents to an airline agent at the 
gate the personal identi?cation card, Which carries his or her 
ID. number or name, as Well as proof of identity, such as a 
driver’s license or 1.0 card carrying a picture of the passen 
ger. The airline agent then accesses the central computer 
Which stores all reservation information to validate the 
passenger’s reservation for the particular ?ight Which is 
scheduled to leave from that gate, such as by placing the 
personal ID. card in a card reader, Which transfers the 
passenger identi?cation information to the central computer. 
If the central computer validates the reservation, the pas 
senger is then issued a boarding pass or is alloWed to 
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proceed directly onto the airplane. With an rf contact-less 
device, the passenger could receive a boarding pass at an 
ATM Without the intervention of an attendant. In either case, 
validation of the passenger’s reservation is effected Without 
the need for the passenger to present the typical airline 
ticket. 

[0017] The passenger ID. card or rf contact-less device 
need be issued to a particular individual by the airline only 
the ?rst time that individual makes a reservation With the 
airline, and the card or device may then be used by the 
individual in the future for purposes of identi?cation in 
connection With any future ?ight reservations made by that 
individual. This ID. card may be used by the individual 
upon arrival at the airline gate for purposes of identifying the 
individual to the airline agent, and the ID. card or rf 
contact-less device may also be used by the individual upon 
arrival at the airline terminal to access ?ight and gate 
information at an ATM provided at one or more locations in 
the airline terminal and from Which ?ight information in the 
central computer records may be accessed. 

[0018] It is an object of the present invention to provide an 
improved parking management system and method Which 
employs central control features of the type provided, for 
eXample, in the Goheen system. 

[0019] It is an object of the present invention to provide a 
parking management system and method Which is capable of 
selecting and visually indicating one or a plurality of parking 
spaces in a parking facility to the driver of a vehicle to alloW 
the driver to park the vehicle at a location Which is closest 
to a desired destination in the vicinity of the parking facility. 

[0020] It is an object of the present invention to provide a 
parking management system and method in Which previ 
ously stored reservation information is accessed in response 
to the input of a personal identi?cation, and one or more 
available parking spaces in a parking facility are identi?ed 
on the basis of their proximity to a destination designated by 
the reservation information. 

[0021] It is another object of the present invention to 
provide a parking management system and method in Which 
previously stored reservation information is accessed in 
response to the input of a personal identi?cation, and this 
reservation information is used to guide a person from a 
parking space in a parking facility to a destination indicated 
in the reservation information. 

[0022] It is a further object of the present invention to 
provide a parking management system and method Which 
provides an increased security against theft of a vehicle 
parked in a parking facility by ensuring that a person Who 
attempts to leave the parking facility in a vehicle is the same 
person Who arrived at the parking facility in that same 
vehicle. 

[0023] To achieve the foregoing objects, at the entrance to 
the parking facility there is provided an entrance gate 
controller and display screen. The entrance gate controller 
has a card reader for reading personal identi?cation infor 
mation from a magnetic strip or bar code on a card inserted 
therein and a communication device for sending the personal 
identi?cation information to a remotely located central res 
ervation system, such as disclosed in the above-mentioned 
Goheen patent. In response to the received personal identi 
?cation information, the central reservation system searches 
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its database to access reservation information, such as spe 
ci?c ?ight information in the case Where the parking facility 
serves an airport or seat location information in the case 
Where the parking facility serves a stadium or arena, for 
example, and this reservation information is sent to the 
entrance gate controller. On the basis of this reservation 
information, the entrance gate controller can determine the 
destination of the person in the vehicle to be parked and can 
select and identify via the display panel one or more 
available parking spaces near a pedestrian eXit of the parking 
facility Which is closest to that destination. 

[0024] For those not having a personal identi?cation card, 
the entrance gate controller is provided With other means of 
obtaining the personal identi?cation of the driver of a 
vehicle to be parked, such as a keypad or touch screen to 
alloW manual entry of personal identi?cation information. 
Also, a ?ngerprint detector and/or retinal scanner may be 
provided for this purpose, as Well as a detector responsive to 
infra red or rf signals. 

[0025] For those persons Who do not have a reservation for 
an activity, such as someone Who is at an airport simply to 
pick up a passenger or Where the parking facility services a 
shopping mall, for eXample, the gate controller has a ticket 
dispenser operated by a push button to dispense a ticket 
having an identifying number and a time and date stamp. 
With the dispensing of a ticket, the ticket number is used to 
create a personal ?le in data storage. 

[0026] As a security feature, a video camera is also 
provided at the vehicle entrance to the parking facility to 
scan the license plate of a vehicle at the entry gate, and an 
optical character reader is provided in the gate controller to 
produce a digital representation of the license plate number, 
Which is sent to the central reservation system (or other data 
storage) Where it is stored in the personal ?le of the driver 
of the vehicle. 

[0027] At the vehicle eXit of the parking facility, there is 
a similar eXit gate controller and video camera. The driver of 
the vehicle inserts his/her personal identi?cation card (or 
ticket received at the vehicle entrance) into the card reader, 
and the central reservation system is accessed once again. In 
the central reservation system, payment for parking is 
effected automatically on the basis of stored credit informa 
tion, only after a comparison has been made betWeen the 
driver and the identity of the vehicle by comparing stored 
license plate information With license plate information 
obtained from the video camera at the vehicle eXit gate. If 
the license plate numbers do not compare, the vehicle is 
detained. 

[0028] The accessed reservation information is also used 
by the system to guide the individual from the parking space 
to his/her destination not only by providing a printout 
indicating an airline gate number, but also identifying the 
pedestrian eXit to be used to most ef?ciently reach the gate. 
In addition, Where a monorail or tram is provided betWeen 
the parking facility and the terminal building, or betWeen 
terminals in the case of a connecting ?ight, a detector 
(preferably contact-less) is provided at the entrance to each 
car of the monorail or tram to detect the personal identi? 
cation of an individual entering the car, and a display is 
provided in the car on Which the system displays the 
individual’s name, gate number and stop based on the 
reservation information accessed from main storage. 
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[0029] Finally, a small display is provided in the vicinity 
of each seat or seat roW on Which the name of the passenger 
assigned to the respective seats can be displayed. As the 
passenger boards the plane, the ID # of the passenger is 
forWarded to main storage to access the passenger ?le. The 
passenger ?le is updated to indicate that the passenger has 
boarded and the seat assignment of the passenger is retrieved 
and forWarded to the gate, from Which the seat information 
is forWarded to the appropriate seat display to alloW the 
boarding passenger to easily identify his/her seat. 

[0030] These and other objects, features and characteris 
tics of the present invention Will become more apparent 
from the folloWing detailed description When taken in con 
junction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] FIG. 1 is a diagram shoWing a top vieW of the 
vehicle entrance of a parking facility Which employs the 
parking management system of the present invention. 

[0032] FIG. 2 is a diagram of the gate controller and 
display panel in the parking management system of FIG. 1. 

[0033] FIG. 3 is a diagram shoWing an eXample of a 
parking facility layout in Which the parking management 
system of the present invention may be employed. 

[0034] FIG. 4 is a diagram of a typical parking space 
terminal device as used in the parking management system 
of FIG. 1. 

[0035] FIG. 5 is a diagram shoWing a top vieW of a vehicle 
eXit of the parking facility. 

[0036] FIG. 6 is a block diagram of the overall control 
system in the parking management system of the present 
invention. 

[0037] FIG. 7 is a block diagram of a gate controller in the 
control system of FIG. 6. 

[0038] FIG. 8 is a diagram shoWing information stored in 
a central database. 

[0039] FIG. 9 is a block diagram of the control arrange 
ment for effecting the display of passenger names at seats in 
the cabin of an airplane according to the present invention. 

[0040] FIG. 10 is a diagram of a portion of the cabin of an 
airplane shoWing the display of passenger names in con 
junction With the seats to aid passengers in ?nding their 
seats. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0041] A preferred embodiment relating to an airport 
parking facility Will noW be described With reference to the 
accompanying draWings. 
[0042] As seen in FIG. 1, the vehicle entrance to the 
parking facility includes a plurality of entry lanes each 
de?ned by an electrically controllable gate 11 and a pair of 
curbs 12 to guide a vehicle into the lane and up to the gate 
11. A system controller 14 is mounted on each curb 12 at a 
position Where it Will be aligned With the driver’s WindoW of 
a vehicle in the lane. A gate actuator 16 is responsive to the 
system controller 14 to raise and loWer the gate 11 to alloW 
selective access by a vehicle to the parking facility. 
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[0043] Each entry lane at the vehicle entrance also is 
provided With a central curb 18 to aid in positioning a 
vehicle in the lane, and a video camera 20 is mounted in this 
central curb 18 at a position Where it can clearly vieW the 
rear of a vehicle Which has pulled into the lane to a position 
adjacent the system controller 14. The video camera 20 is 
used to pick up the license number from the vehicle tag 
mounted on the rear of the vehicle for identi?cation pur 
poses. 

[0044] FIG. 2 is a detailed vieW of the system controller 
14. The controller 14 consists of tWo basic portions, a 
control panel 21 and a display panel 23. The control panel 
21 includes a plurality of devices for inputting the identity 
of the driver (or a passenger) of the vehicle Which has 
stopped at the controller 14. These input devices may 
include one or more of a magnetic or optical card reader 25, 
a ?ngerprint or retinal scan detector 26, a keypad 27, a 
remote transmitter infra-red or rf) or voice detector 28 and 
a touch screen 29, or any combination thereof. There is also 
a standard push button 30, Which may be actuated to obtain 
a printed ticket from a ticket dispenser 31 for those persons 
Who have no need or desire to access activity (reservation) 
information to aid them in parking their vehicle. Finally, a 
printer 24 is provided to print out information useful to the 
driver, such as the identi?cation of one or more preferred 
parking locations (including ?oor level, aisle, and parking 
space number), the date and time of entry in the parking 
facility, the gate number of a ?ight on Which he/she has a 
reservation, the ?ight status and departure time, etc. This 
information could also be provided by an audio (speech) 
message, infra-red or radio transmission (such as to a 
portable computer, PDA device or GPS system) or other 
communication means, and not require a printed ticket. 

[0045] The display panel 23 on the system controller 14 
provides a layout diagram of the parking facility or a typical 
?oor thereof, shoWing all of the parking spaces and pedes 
trian eXits, With designations being provided for all aisles, 
parking spaces and eXits. In addition, an LED is provided in 
each parking space depicted on the display to be used for 
identifying spaces that are vacant. By blinking selected 
LEDs, one or more preferred spaces can be indicated to the 
driver for parking his/her vehicle in a location most conve 
nient to a particular pedestrian eXit Which is closest to the 
activity (airline terminal or gate) to Which the driver is 
headed. An identi?cation of these selected parking spaces 
Will also be indicated on the printout provided by the printer 
24. There are also a plurality of LEDS Which can be 
selectively illuminated to indicate a level of the parking 
facility Where multiple levels of parking eXist. 

[0046] FIG. 3 shoWs an example of a parking facility 
layout of the type Which may be associated With an airport. 
Although only one level is shoWn, it is to be understood that 
the parking facility may typically have a plurality of levels 
of the type shoWn. Such a parking facility may comprise the 
upper levels of the airport terminal building itself, or the 
parking facility may be located adjacent to the terminal 
building and be accessible by Way of a monorail or other 
type of public transportation, such as provided at Tampa 
International Airport in Tampa, Fla., for eXample. 

[0047] As seen in FIG. 3, each parking level is divided 
into four basic areas, each accessible to one of the four 
elevator blocks W, X, Y and Z. There is a main central aisle 
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by Which vehicles enter and eXit the parking level, With an 
entrance and eXit being located on opposite long sides of the 
parking area. Within the parking area, a plurality of side 
aisles A-H eXtend from the main central aisle to provide 
access to the individual parking spaces. 

[0048] Each parking space is individually numbered, 
although not shoWn in the draWing, and the side aisles are 
provided With their respective designations to aide a driver 
in ?nding a particular parking space, either at the time a 
vehicle is being parked or When the driver is returning to 
his/her vehicle to leave the parking facility. Thus, in the 
layout shoWn for a multi-level parking facility, a particular 
parking space Would be identi?ed by the level, the aisle and 
the parking space number. As can be appreciated, if a driver 
does not Write doWn the parking space identi?cation or have 
some other means of later identifying the parking space 
location of his/her vehicle, it Will likely be very dif?cult to 
?nd the vehicle upon his/her return. 

[0049] Each parking space in the parking area may be 
provided With a terminal device 40, so that all spaces 
become “smart spots” Which are able to communicate With 
a central reservation system and input or access information 
relevant to use of the parking space, as Well as passenger 
information. As seen in FIG. 4, a terminal device 40 is 
similar in siZe to a standard parking meter, but includes such 
features as a magnetic or optical card reader 87, a keypad 86, 
an intercom 83 and a printer 84. Further, a sensor 85 is 
provided either in the support post of the terminal device, as 
shoWn, in the main body thereof or other suitable location to 
detect the presence of a vehicle in the parking space. The 
terminal device preferably has a memory chip Which stores 
the parking space identi?cation (level, aisle and space #) 
Which may be printed upon request (via the keyboard) by the 
printer 84 to provide the driver With a Written record. 
Although not shoWn, the terminal device could also include 
a display screen to provide information from the reservation 
system, such as gate location, departure time and ?ight 
number information in response to the input of personal 
identi?cation information, as Will be described in more 
detail later. 

[0050] In lieu of providing an individual terminal device 
40 at each parking space, or in addition thereto, it is possible 
to provide a terminal device 47 of similar construction at 
spaced locations in the parking area on each level, such as 
at the end of each roW. In such case, a person parking a 
vehicle in a particular roW Would input into the terminal 
device 47 his/her personal identi?cation, such as by mag 
netic card, keyboard or other means, along With the number 
of the space occupied by his/her vehicle, and the parking 
information Will be stored in data storage, as Will be 
described in more detail later. The terminal 47 could also be 
used upon return to obtain the identi?cation of the location 
Where an individual has parked his/her car. 

[0051] FIG. 5 is a top vieW diagram of the vehicle eXit 
from the parking facility. At the eXit there is at least one lane 
that is controlled by an attendant to accommodate people 
Who Want to park in the conventional manner. In such case, 
payment for parking Would typically be in cash based on the 
ticket issued to the driver at the entrance to the parking 
facility. For this purpose, as seen in FIG. 5, a building 51 is 
provided for the attendant adjacent to one of the eXit lanes, 
Which are de?ned by suitable curbing similar to that pro 
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vided at the vehicle entrance, With an electrically controlled 
gate 55 being positioned at the end of the eXit lane. Avideo 
camera 50 is also provided in a center curb 18 in each eXit 
lane at a position Which alloWs it to vieW the rear of a vehicle 
in the eXit lane so as to scan the license tag to pick up the 
license number of the vehicle for identi?cation purposes. 

[0052] Those drivers Who eXit through the automatic gates 
Will pull into an eXit lane having a gate controller 58 rather 
than an attendant. The gate controller 58 is a simpler version 
of the system controller 14 located at the vehicle entry in that 
it does not include a display panel, and the control panel 
does not require a ticket dispenser, although a printer may be 
provided to dispense a receipt. Thus, the control panel of the 
gate controller 58 Will include means for inputting the 
identi?cation of the driver, such as one or more of a 
magnetic or optical card reader, a ?ngerprint or retinal scan 
detector, a keypad, a remote transmitter detector and the like. 
As in the eXit lane Which is under the control of an attendant, 
all automatic lanes are provided With a video camera 50 to 
detect and input license number information relevant to a 
vehicle Which pulls into the eXit lane. 

[0053] Referring noW to FIG. 6, this embodiment of the 
present invention is associated With a ?ight reservation 
system of the type disclosed in the above-mentioned Goheen 
patent, Which is implemented by a central computer 10, such 
as a main frame computer, connected to a main storage 66 
that holds a passenger record for each passenger Who has 
made an airline reservation and has been given a speci?c ID 
# to be used in accessing main storage. As seen in FIG. 8, 
each passenger record provides all ?ight and passenger 
pro?le information, including the name of the passenger, the 
telephone number of the passenger, the reservation number 
assigned to a speci?c reservation, and the identi?cation card 
number of the passenger, along With credit card information. 
For purposes of the present invention, parking information 
is also provided in a passenger record along With gate 
information and seat assignment information, so that, on the 
basis of this information, the system can determine the most 
convenient pedestrian eXit from the parking garage to the 
gate assigned to the ?ight a passenger is taking or a person 
is meeting to pick up an arriving passenger, as Will be 
described in more detail later. 

[0054] The central computer 10 is connected to a reser 
vations center 60 that alloWs ?ight reservations personnel to 
input data to and access the central computer 10 at all times. 
A conventional telephone netWork 62 alloWs for call-in on 
an 800 number or direct phone line to personnel at the ?ight 
reservations center 60 for making a reservation for a par 
ticular ?ight. 

[0055] Abus 61 (or other form of communication media, 
including Wireless communication) provides for communi 
cation betWeen the central computer 10 and the various 
components of the parking management system of the 
present invention, including the entry gate controllers 14, the 
eXit gate controllers 58, the terminal devices 40 provided at 
each parking space, and the ATMs 48 provided at various 
locations in the parking garage and the airport terminal 
building. The terminal devices 40 are also connected to a 
maintenance and security terminal 75 by telephone and/or 
signal lines to alloW individuals in the garage to communi 
cate With personnel When they need information or assis 
tance. 
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[0056] Each ATM includes a card reader 41, a CRT or 
other visual display 43 (possibly With a touch screen), and 
a printer 45 to provide a record of the same information as 
that provided on the screen 43. There is also a scanner 52 to 
detect a ?ngerprint or to scan the retina of the person using 
the ATM, thereby verifying the identity of the card holder 
With reference to identifying information stored in the main 
storage 66. If the passenger identity is not veri?ed, the 
system Will not provide information from main storage 66 to 
the card holder. This ATM can provide parking information 
to an arriving passenger Who has forgotten the location of 
his/her vehicle in the parking garage. 

[0057] As already indicated, access betWeen the parking 
facility and the main terminal building may be by Way of a 
monorail or tram, Which stops at each of the pedestrian eXits 
in the parking facility and each of a plurality of terminals 
Which service different airlines in the main terminal build 
ing. As a means of guiding people traveling betWeen the 
parking facility and the main terminal building, each car of 
the monorail or tram is provided With a destination indica 
tion system 80 (although only one is shoWn in FIG. 6) to 
provide a visual display 82 on Which destination information 
is displayed on the basis of personal identi?cation detected 
by a detector 81 (preferably contact-less) as a person boards 
the car, as Will be described in more detail later. In the 
alternative, or in addition, an audio system may be provided 
in the car to announce destination information personal to 
each passenger. 

[0058] FIG. 7 shoWs the elements Which make up a 
typical gate controller in the system of FIG. 6. As indicated 
previously, the entry gate controllers 14 are similar to the 
eXit gate controllers 58, the main difference being that the 
eXit gate controllers do not include a display panel 23 and a 
ticket dispenser 31, and the printer 24 is used simply for 
providing a receipt. The main functions of the gate controller 
are performed by a computer 210 Which is connected via any 
suitable communication media or direct bus connection 61 
to the central computer 10. The computer 210 is also 
connected via bus 206 to various input/output devices, 
including touch screen 29, printer 24, magnetic or optical 
card reader 25, ?ngerprint or retina scan detector 26, keypad 
27, transmitter or voice detector 28, ticket dispenser 31 and 
optical character reader 19, Which receives an input from 
video camera 20. 

[0059] The computer 210 is also connected to the display 
panel 23 to effect control thereof. In this regard, the display 
panel 23 may provide a permanent image of the layout of the 
parking area With LEDs provided in each parking space in 
the display to indicate a status of the parking space, or the 
display screen 23 may be provided in the form of a CRT or 
LCD panel. 
[0060] Typical aspects of the present invention Will be 
described in conjunction With the operation of the embodi 
ment illustrated in FIGS. 1-8. 

[0061] A person arriving at the airport in a vehicle pro 
ceeds to the parking facility and drives into an entry lane up 
to an entrance gate 11 to a point adjacent the control panel 
21 and display panel 23 of the gate controller 14. The driver 
has a plurality of options for obtaining entry to the parking 
facility depending on Whether or not he/she has personal 
identi?cation information on ?le, What type of information 
has been stored and Whether he/she has a card or other 
device to provide personal identi?cation. 
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[0062] In the Goheen system described above, a personal 
identi?cation card is issued to anyone Who makes an airline 
reservation, and this card, Which stores a unique ID # on a 
magnetic strip, can be used in lieu of a ticket and for other 
purposes as a means of identi?cation. This same magnetic 
card can be used to enter the parking facility by simply 
inserting the card into the card reader 25, Which reads the ID 
# from the card, either by reading a magnetic strip or by 
scanning a bar code, under control of the computer 210, 
Which then forWards the ID # to the central computer 10 for 
use in accessing a personal ?le in main storage 66 based on 
that ID #. 

[0063] Similar access to a ?le in main storage 66 can be 
obtained by inputting an ID I using an infra-red transmitter 
or rf contact-less device in conjunction With the transmitter 
detector 28, or the driver may identify himself/herself by 
retinal scan or ?ngerprint detection using the detector 26, if 
such information has previously been recorded in the sys 
tem. Similarly, a voice recognition system could be pro 
vided. In the case of retinal scan or ?ngerprint detection, the 
central computer correlates the received data With previ 
ously stored data to obtain the ID # of the individual. The ID 
# could also be input directly using the keypad 27 or the 
touch screen 29. HoWever, a preferable Way of inputting an 
ID # is by use of an rf contact-less device, of the type noW 
commonly used at gas pumps and toll booths, for eXample. 
In such case, as the driver pulls into the entry lane, the 
driver’s (or a passenger’s) ID # Will be immediately picked 
up and the appropriate ?le in main storage accessed auto 
matically. 

[0064] When the central computer 10 has accessed the 
personal ?le of the driver (or a passenger in the vehicle) in 
main storage 66, the ?le is checked to determine if there is 
a ?ight reservation for that day, and, if so, the ?ight 
information is forWarded, along With credit card information 
to be used for billing purposes, to the computer 210 in the 
gate controller 14. Based on the received ?ight information, 
Which includes the ?ight number, departure time and gate 
information, the computer 210 determines the elevator bank 
most convenient to the assigned gate, selects one or more 
available parking spaces close to that elevator bank, and 
controls the display panel 23 to visually indicate the selected 
parking spaces by blinking the LEDs in those spaces, While 
illuminating the LED Which identi?es the level. At the same 
time, the printer 24 issues a paper Which identi?es the 
selected level and suggested parking spaces on that level, the 
elevator bank to take, and the gate assigned to the ?ight, so 
that the driver Will have printed instructions to folloW as 
he/she proceeds into the parking facility to park the vehicle. 
If the vehicle has an on-board GPS (global positioning 
system) With a data inputting capability via Wire-less link or 
keyboard, parking information could be inputted to the GPS 
from the computer 210 to alloW the GPS to guide the driver 
to a selected parking space. 

[0065] If the ?le accessed by the central computer 10 
indicates no reservation for that day, this information is sent 
back to the computer 210 in the gate controller 14. The 
computer 210 then displays a message on the touch screen 
29 (or issues an audio message) requesting information as to 
the destination of the driver, such as a speci?c airline ticket 
counter, a commercial facility in the terminal building, or a 
particular ?ight Which the driver is meeting to pick up an 
arriving passenger, for eXample. The driver then inputs the 
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requested information using the touch panel 29 or the 
keypad 27, and the computer 210 controls the display panel 
23 to indicate suggested parking spaces and provides a 
printout via the printer 24 in the same manner as indicated 
above. 

[0066] If the central computer 10 fails to ?nd a ?le in the 
main storage 66 based on a received ID #, this information 
is forWarded to the computer 210, Which provides a message 
on the touch screen 29 indicating that no ?le has been found, 
and requests information as to the destination of the driver, 
and the operation then proceeds as described above. Finally, 
if the driver does not Wish to use the parking management 
features of the system for some reason, he/she can simply 
press the button 30 and obtain a conventional ticket from the 
ticket dispenser 31. 

[0067] With actuation of the printer 24 or the ticket 
dispenser 31, the computer 210 in the gate controller 14 
accesses data from the optical character reader, Which digi 
tiZes the vieW of the license plate of the vehicle, and stores 
in memory the vehicle tag number, along With the driver ID 
# or ticket number, as Well as the time and date to be used 
for billing purposes. The computer 210 then operates the 
gate actuator 16 to open the gate 11 to alloW the driver to 
enter the parking facility. 

[0068] The driver Will then proceed to the level designated 
by the system and select one of the available parking spaces 
suggested by the system. As soon as the vehicle enters a 
parking space, the detector 85 Will sense the presence of the 
vehicle, and the terminal device 40 Will notify the computer 
210 to update the records of available parking spaces. 

[0069] At the parking space, the driver inserts his/her 
identi?cation card into the card reader of the terminal device 
40 or inputs his/her ID # using the keypad, and the terminal 
device Will send the parking space identifying information to 
the central computer 10, Which stores this information in the 
?le of the individual in main storage 66. Where the driver or 
a passenger has an rf contact-less device, the ID # Will be 
picked up automatically as the vehicle pulls into the parking 
space, Which greatly simpli?es the process and avoids the 
possibility that the driver Will forget to notify the system as 
to the parking space he/she has taken. If terminal devices 40 
are not provided at each parking space, and there is no rf 
contact-less device in the vehicle, then the driver must locate 
a nearby terminal device 47 and input the number of the 
parking space Which he/she has taken in addition to the ID 
#. 

[0070] Using the information provided on the printout 
received at the entrance to the parking facility, the individual 
proceeds to the designated elevator, Which should be nearby, 
and take an elevator to the gate area, ticket counter or other 
destination, as the case may be, and this is accomplished in 
a most ef?cient Way, since the system has already directed 
the individual to a parking space Which is most accessible to 
his/her destination in the terminal building. 

[0071] In the case Where the parking facility is in a 
building Which is connected to the terminal building by a 
monorail or tram, the present invention provides additional 
assistance. More particularly, in the doorWay of each car of 
the monorail or tram there is a detector 81, Which is 
preferably a contact-less detector, but may also be a card 
reader. As an individual enters the car, the ID # of the 
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individual is obtained and forwarded to the computer 210, 
Which already has the destination information for that indi 
vidual. On the basis of this destination information, the 
computer 210 operates the visual display 82 to display the 
name of the individual, the gate number and the identi?ca 
tion of the stop Where the individual should disembark to 
reach that destination. 

[0072] The above-mentioned feature is also extremely 
useful in the case of connections betWeen ?ights at airports, 
such as in Dallas/F t. Worth, Where a monorail or tram is used 
to carry passengers betWeen gates for airlines Which occupy 
a plurality of terminal buildings. In such case, When the 
computer 210 has no record concerning a passenger 
(because the passenger arrived at that airport on a ?ight), 
access Will be made to the central computer 10 to obtain 
?ight information from the passenger’s ?le, such as arriving 
and departing ?ight numbers and their related gate numbers. 
Thus, the arriving passenger need only get on the monorail 
or tram and input his/her ID #, and the visual display 82 Will 
display his/her name, the gate number of the connecting 
?ight and the ?ight number thereof and the stop at Which the 
passenger should disembark. Again, this process is greatly 
facilitated if the passenger is carrying an RF contact-less 
device for identi?cation. 

[0073] In the Goheen system, for eXample, as a passenger 
boards an aircraft at the gate, the passenger ID # is for 
Warded to the central computer 10 to access the passenger’s 
?le in main storage 66. The passenger ?le is then updated to 
shoW that the passenger boarded and this information is 
correlated With baggage check information to make sure that 
all passengers Who checked bags also boarded the aircraft. 
In accordance With the present invention, at this time, the 
central computer 10 retrieves seat assignment information 
from the passenger record and forWards this information to 
a computer at the gate, Which then sends this information to 
seat display devices Within the aircraft to display the name 
of the passenger at his/her seat, thereby alloWing the board 
ing passenger to easily identify his/her seat, as Will be 
described more particularly With reference to FIGS. 9 and 
10. 

[0074] In the above-mentioned Goheen system, a commu 
nication device 15 serving as a boarding gate terminal is 
provided in the form of a mobile device that communicates 
With the central computer 10 via a Wireless connection 
including an antenna 49a at the terminal 15 and antenna 64a 
connected to a transceiver 64. The transceiver 64 is con 
nected to the central computer 10 and the ?ight reservations 
center 60, as seen in FIG. 9, 50 that a gate attendant may 
communicate With either location. While the boarding gate 
terminal is shoWn as a mobile unit, it may also take the form 
of a relatively ?Xed location remote terminal. 

[0075] As seen in FIG. 9, the boarding gate terminal 15 
can be temporarily connected to the on-board computer 35 
in an airplane via a connector 34 of the type typically 
provided at the outer body of the aircraft for such purposes. 
The on-board computer 35 is connected via a display 
controller 36 to a plurality of display devices, such as small 
liquid crystal panels, Which are mounted through the pas 
senger cabin at positions corresponding to the respective 
passenger seats. 

[0076] As seen in FIG. 10, a display panel 37 is located 
above each seat roW on both sides of the center aisle, above 
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the aisle seat 39 and just beloW the overhead compartment 
38. Of course, the display panels 37 could be located 
elseWhere, such as at the back of each seat, but location of 
the display panels just beloW the overhead compartments, as 
seen in FIG. 10, is preferable for providing the most help to 
passengers boarding the plane. In addition, the display of 
passenger names in conjunction With the seat locations 
makes it possible for the attendants to address the passengers 
by name, Which is very desirable from a public relations 
point of vieW. 

[0077] Upon returning from a ?ight, if the passenger does 
not remember the location at Which he/she has parked in the 
parking garage and no longer has the printout received at the 
parking garage entrance at the time the car Was parked, 
he/she need only proceed to the nearest ATM 48 and insert 
their identi?cation or input their ID # via the keyboard to 
receive printed information Which locates their parking 
space and provides directions to get there most quickly. If 
the passenger takes a monorail or tram, inputting of the 
individuals ID # upon entering the car Will cause a display 
to appear on the visual display 82 in the car to identify the 
stop at Which the individual should disembark, as described 
above. 

[0078] Upon reaching his/her vehicle, if the vehicle is 
missing, there has been vandalism or assistance is needed in 
starting the vehicle, for eXample, the individual can com 
municate With the maintenance and security terminal 75 
using the intercom 83 or the keypad 86 on the terminal 
device 40 or 47 to obtain assistance. 

[0079] When the vehicle is backed out of the parking 
space, the detector 85 sends a signal to the computer 210 to 
indicate the availability of the parking space, and the com 
puter 210 updates its records accordingly. The driver then 
proceeds to the eXit from the parking facility. If the driver 
has merely obtained a ticket upon entering the parking 
facility and Wishes to pay for parking in cash, he/she Will 
proceed to an eXit lane Where an attendant is present and pay 
in the normal Way. 

[0080] On the other hand, drivers Who Wish to pay on the 
basis of previously stored credit information Will proceed to 
an eXit lane having a controller 58 instead of an attendant. 
In this eXit lane, it is necessary only to input an ID #, Which 
the computer 210 uses to access the arrival time and date 
information from memory for that individual, along With the 
license tag number Which Was stored at the time the vehicle 
entered the parking facility. Entry of the ID # can be effected 
in any of the same Ways employed at the entry gate con 
troller, but is most ef?cient if effected in a contact-less 
manner. The computer 210 then obtains the license tag 
number vieWed by the video camera 50 in the eXit lane and 
compares the tWo tag numbers to determine that the driver 
Who parked the vehicle is the same person Who is leaving 
With that same vehicle. If the numbers match, the computer 
debits the credit account of the driver for the appropriate 
parking fee and controls the gate actuator 56 to raise the gate 
55, alloWing the vehicle to depart. If the numbers do not 
match, appropriate steps are taken to summon an attendant, 
such as With an alarm and/or With a ?ashing light, and the 
gate 55 remains closed until the problem is solved. 

[0081] While the foregoing embodiment has been directed 
to an application of the invention to a parking facility at an 
airport terminal, it Will be appreciated that other applications 
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are possible. For example, the invention may be applied 
equally Well to a sports or other type of entertainment arena 
or stadium. In this regard, parking space selection by the 
system Would be directed to the location of the seats 
reserved for the event according to the section number and 
seat number stored in the main storage 66. 

[0082] The present invention is also applicable to systems 
in Which reservations are not involved. For example, in the 
case of a shopping mall, parking space selection by the 
system at the entrance to the parking facility of the mall 
could be based on a department store or other shop identi 
?cation entered by the driver at the control panel 21 of the 
entry gate controller 14. In this Way, the driver is directed to 
an available parking space Which is closest to the area of the 
mall that the people in the vehicle are most interested in. 
This also alloWs the oWners of the mall to determine from 
information received at the entrances to the parking facility 
hoW many people come to the mall to visit particular stores. 
Such information is useful from a business point of vieW and 
in determining hoW much parking space is needed for each 
store in the mall. 

[0083] While the present invention has been described in 
connection With various embodiments thereof, obvious 
modi?cations and changes may be made by those skilled in 
the art Without departing from the spirit and scope of the 
invention. Accordingly, the scope of the invention is to be 
limited only by the appended claims. 

What is claimed is: 
1. A parking security system for preventing theft of a 

vehicle in a parking facility, having at least one vehicle 
entrance and at least one vehicle eXit, using vehicle identi 
?cation information stored in memory, comprising: 

a terminal device, located at said vehicle entrance, for 
permitting input of personal identi?cation information 
as part of a personal ?le; 

a memory for storing personal ?les each including per 
sonal identi?cation information input using said termi 
nal device; 

Feb. 10, 2005 

a ?rst video camera positioned at said vehicle entrance so 

as to scan the license plate of a vehicle Which is 

attempting to enter through said vehicle entrance for 
generating ?rst license plate identifying information; 

means, responsive to said ?rst video camera and personal 
identi?cation information input by said terminal 
located at said vehicle entrance, for storing said ?rst 
license plate identifying information and said personal 
identi?cation information in corresponding relation to 
each other in a personal ?le in said memory; 

a second video camera positioned at said vehicle eXit so 

as to scan the license plate of a vehicle Which is 

attempting to leave through said vehicle eXit for gen 
erating second license plate identifying information; 

means, responsive to personal identi?cation information 
input at said vehicle eXit, for accessing a personal ?le 
in said memory based on said personal identi?cation 
information input at said vehicle eXit, retrieving from 
said personal ?le ?rst license plate identifying infor 
mation corresponding to said personal identi?cation 
information input at said vehicle eXit, and comparing 
said ?rst license plate identifying information retrieved 
from said personal ?le and said second license plate 
identifying information scanned at said vehicle eXit; 
and 

means for indicating When said ?rst license plate identi 
fying information retrieved from said personal ?le and 
said second license plate identifying information 
scanned at said vehicle eXit do not match. 

2. A parking security system according to claim 1, 
Wherein said ?rst and second video cameras are each con 

nected to an optical character reader. 


