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[57] ABSTRACT 

An apparatus and method of tracking and reporting the 
location of a mobile article, such as a stolen motor vehicle. 
A controller receives and analyzes positioning signals trans 
mitted from known locations to determine the location of the 
motor vehicle. The controller contacts a central tracking 
station to report the theft and the location of the motor 
vehicle. 

10 Claims, 3 Drawing Sheets 
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APPARATUS AND METHOD FOR 
TRACKING AND REPORTING THE 
LOCATION OF A MOTOR VEHICLE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of application to Ross et 
al. entitled “Apparatus and Method for Tracking and Report 
ing the Location of a Motor Vehicle.” Ser. No. 08/229,105 
?led Apr. 8. 1994. now abandoned. which is a continuation 
of application to Ross et al., having the same title. Ser. No. 
08/062,408. ?led May 14. 1993, now abandoned. This 
application is also a continuation of application to Ross et al. 
entitled “Apparatus and Method for Closing Flight Plans and 
Locating Aircraft." Ser. No. 08/062,406. ?led May 14. 1993. 
US. Pat. No. 5.351.194 and incorporated herein by refer 
ence and also a continuation of application to Ross entitled 
“Apparatus and Method of Notifying A Recipient of An 
Unscheduled Delivery," Ser. No. 08/062,405, ?led May 14. 
1993. now abandoned, and incorporated herein by reference. 

TECHNICAL FIELD 

The present invention generally relates to location track 
ing apparatus. More particularly, the present invention 
relates to an apparatus and method for tracking and reporting 
the location of a motor vehicle. 

BACKGROUND OF THE INVENTION 

Theft of motor vehicles is an increasing problem in many 
areas. Motor vehicles are stolen for a number of reasons, 
including joy-rides of relatively short duration, use in other 
criminal activities. and theft for dismantling into parts for 
resale. 
A number of devices have been developed to address the 

problem of motor vehicle theft. Some of these devices are 
mechanical devices while others are electronic alarm sys 
tems. Mechanical devices that are used to reduce motor 
vehicle theft include a ?xed member that attaches to the 
steering wheel. A portion of the member extends radially 
from the steering wheel and can be positioned in contact 
with the windshield. This prevents the steering wheel from 
being turned so that the car cannot be driven. Another 
mechanical device provides a metal bar that attaches to the 
steering wheel and to the brake pedal. This device also 
prevents the steering wheel from being rotated. 

Electronic alarm systems also have been used to reduce 
motor vehicle theft These alarm systems have a controller 
mounted in the motor vehicle, which is activated by a switch 
or code. The alarm reacts if entry of the vehicle is attempted 
without de-activating the alarm. Most alarm systems include 
means for generating attention-getting signals to alert the 
owner, operator, and others, of the attempted break-in or 
theft of the motor vehicle. These attention-getting signals 
include ?ashing lights and sounding of a horn or alarm. 
Some known alarm systems will also prevent the car from 
being started or operated. For instance, the gas supply may 
be shut-01f or the electrical system disabled so that the car 
cannot be started or operated after a short duration. Despite 
these features, automobiles with electronic alarm systems 
are among those motor vehicles that are stolen, although it 
is believed to be at a lower rate. 

While these devices provide some deterrent effect. vehicle 
theft continues. For example, false alarms are triggered by 
other cars passing nearby or by persons inadvertently hitting 
the motor vehicle. Sometimes the alarms are ignored by 
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2 
passersby. Also. different forms of motor vehicle theft are 
occurring. One form is referred to as “car jacking” in which 
the car is stolen while being lawfully operated. This is 
accomplished by forced entry into the motor vehicle at a stop 
light. stop sign, intersection and the like. In other instances. 
the theft occurs as the operator returns to the motor vehicle 
at a parking lot. The mechanical devices described above 
have the drawback of requiring time to detach the device 
from the steering wheel prior to operating the motor vehicle. 
This time interval may provide opportunity for the car to be 
forcibly seized from the operator. 

Another electronic system provides a motor vehicle with 
a radio transmitter. After the car is reported as stolen, police 
authorities activate the radio transmitter. Police cars 
equipped with special receivers use triangulation or homing 
processes to track and locate the stolen vehicle. If however 
the vehicle is not reported as stolen for a period of time. the 
vehicle may be moved out of range or disassembled into 
component parts for resale. 

Accordingly. there is a need in the art for an improved 
tracking and reporting apparatus to track and locate mobile 
articles and stolen motor vehicles. 

SUMMARY OF THE PRESENT INVENTION 
The present invention provides an apparatus and method 

of tracking and reporting the location of mobile articles. 
More particularly, the present invention provides an appa 
ratus and method that determines the location of the article 
and reports the location to a central tracking center. 

Generally described, the present invention comprises a 
controller which attaches to a motor vehicle. A receiver 
attaches to the controller. The receiver receives positioning 
signals from a plurality of transmitters located at known 
positions. ‘The controller analyzes the positioning signals to 
determine the location of the motor vehicle. For a motor 
vehicle, a plurality of sensors communicate with the con 
troller. The sensors detect entry into the motor vehicle. An 
activation device switches the controller from an inactive 
state to an active state for detecting and responding to entry 
of the motor vehicle. An interface connects to the controller 
for communicating location information to a central moni 
toring station. The interface preferably accesses a cellular 
telephone system to call the central station. 
The present invention provides a method for tracking and 

reporting the location of a stolen vehicle. A controller 
mounted in the motor vehicle communicates with a plurality 
of sensors attached to entry points in the motor vehicle. The 
sensors detect entry into the motor vehicle. If the controller 
is not properly de-activated with a special code, the con 
troller begins tracking the motor vehicle. The controller ?rst 
seizes control of the communications apparatus. Preferably 
the communications apparatus provides access to a cellular 
telephone system. The controller then analyzes the position 
ing signals received from transmitters at known locations. 
Using the positioning signals, the controller determines the 
location of the motor vehicle. The controller then reports the 
location of the motor vehicle to the central station using the 
communication apparatus. 

In another aspect of the present invention, the controller 
responds to inquiries from the central station to further 
report the location of the motor vehicle. In this way. the 
central monitoring station can track the travel of the stolen 
motor vehicle. The central station communicates with police 
authorities in the proper jurisdiction to intercept the stolen 
motor vehicle. 

Accordingly, it is an object of the present invention to 
reduce the amount of time required to recover a stolen motor 
vehicle. 
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It is another object of the present invention to increase the 
rate of recovmy of stolen motor vehicles. 

Another object of the present invention is to improve the 
method required to track and locate stolen motor vehicles. 

These and other objects. advantages and features of the 
present invention will become apparent from a reading of 
the following detailed description of the invention and 
claims in view of the appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view of an apparatus for reporting 
the location of a stolen motor vehicle. 

FIG. 2 is a ?ow chart of the method of detecting and 
reporting the location of a stolen motor vehicle. 

FIG. 3 is a ?ow chart of an alternate embodiment in which 
the apparatus monitors the changing location of the motor 
vehicle in order to report its location in an emergency. 

DETAILED DESCRIPTION OF THE 
PREFERRED ENIBODIMENTS 

Referring now in more detail to the drawings. in which 
like numerals indicate like parts throughout the several 
views, FIG. 1 illustrates a schematic view of an apparatus for 
tracking and reporting the location of a stolen motor vehicle. 
The apparatus includes a controller 10 that mounts to the 
motor vehicle. The controller 10 preferably mounts in a 
location that is not readily visible from outside of the motor 
vehicle. For example. the controller 10 preferably mounts in 
the trunk compartment of the motor vehicle. A receiver 12 
communicates with the controller 10. The receiver 12 
includes an antenna 14 for receiving signals broadcast by a 
plurality of transmitters operating at separate known loca 
tions. The controller 10 includes a status display device 
generally designated 16. The status display 16 may be a 
plurality of lights, a liquid crystal display screen. or the like. 
for displaying the operational status of the controller 10. For 
example. a plurality of light emitting diodes may be placed 
in an array to indicate the status of the controller. Ared diode 
is lit to indicate that the controller 10 is armed and moni 
toring the motor vehicle. A yellow light indicates that the 
controller 10 is disabled from detecting entry. 
The controller 10 connects to an activation device 18. In 

a preferred embodiment, the activation device 18 comprises 
a touch pad or a plurality of selectable switches. The 
switches may be designated by numerals or letters. Com 
mands to operate the controller 10 are entered by pushing 
sequences of the switches. as discussed below. The control 
ler 10 also connects a plurality of sensors 20 attached to 
various entry points of the motor vehicle. For example, 
spring biased switches (not illustrated) may be ?xed in the 
door jams to open a circuit to the controller 10 when the door 
of the motor vehicle is opened. Other sensors are similarly 
positioned against an edge of the trunk lid, the hood. and the 
other doors of the motor vehicle. The sensors 20 detect entry 
into the motor vehicle and communicate a signal to the 
controller 10. The controller 10 accordingly de?nes an 
electronic complex operatively associated with a mobile 
article, such as a motor vehicle for monitoring and reporting 
the location of the article. 
The controller 10 connects to an interface which opera 

tively engages a communications apparatus 22. In a pre 
ferred embodiment. the communications apparatus 22 
includes a transmitter. a receiver. and a telephone dialing 
mechanism for accessing a cellular telephone system. For 
example. the interface 22 connects to a conventional cellular 
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telephone. The controller 10 uses the cellular telephone to 
communicate with a central monitoring station 24 for track 
ing and locating the motor vehicle. 
The central monitoring station 24 includes a controller 26 

for receiving telephone messages from the controller 10. The 
controller 26 at the central station 24 is capable of receiving 
signals from a plurality of controllers mounted in separate 
motor vehicles. for purposes of tracking several stolen motor 
vehicles simultaneously. The controller 26 responds to 
instructions entered by an operator through a keyboard 28. 
A video display screen 30 displays information about the 
stolen motor vehicle and its location. This information 
would include the owner’s name and address, telephone 
number and description of the motor vehicle. The display 30 
shows a map grid with an indicator designating the location 
of the stolen motor vehicle. 
The controller 26 accesses a storage device 32 which 

maintains information regarding the motor vehicles regis 
tered with the central stan'on 24. The storage device also 
includes the mapping information for displaying the street 
grid and location of the stolen motor vehicle. 
The central station 24 communicates through telephone or 

radio to police authorities 34 for tracking and intercepting 
the stolen motor vehicle. as discussed below. The controller 
26 of the central station 24 accordingly is a central electronic 
complex, preferably a high-speed. main-frame computer or 
the like capable of communicating with a plurality of 
controllers 10 in separate mobile articles. 
The apparatus in operation requires that the owner of a 

motor vehicle ?rst register with the central station 24. 
Registration provides the central station 24 with the name 
and address of the ownm', as well as a description of the 
motor vehicle. FIG. 2 illustrates a ?owchart of a preferred 
embodiment of the method of tracking and reporting the 
location of the motor vehicle in the event of an improper 
entry. The controller 10 initially enters a wait state 50 
pending entry of commands through the keypad 18. The 
owner activates the detection mode by entering a command 
in the form of a sequence of switches. In a preferred 
embodiment, the keypad includes a plurality of keys. Each 
key has letter or number identi?er. The commands are 
de?ned sequences of keys. For example, a four-key 
sequence is programmed to be recognized by the controller 
10 as enabling 52 the detection mode. The controller 10 
monitors the plurality of sensors 20. polling each in 
sequence 54. The sensors 20 are switches which. when 
opened, interrupt a signal to the controller 10. An interrupted 
signal from a sensor 20 indicates entry 56 into the motor 
vehicle. 
Upon detection of entry into the motor vehicle. the 

controller 10 seizes control 58 of the communications appa 
ratus 22 in the motor vehicle. In the prefa'red embodiment, 
the controller 10 acquires the control of the cellular tele 
phone. In a preferred embodiment, the controller 10 disables 
power to the cellular telephone display. This decoys the 
would-be thief into believing the telephone is not operative. 
If the person entering the motor vehicle disables 60 the 
controller 10 from the detection mode, the controller 
releases 62 the communications apparatus 22 and returns to 
the wait state 50. If the controller 10 is not disabled within 
a predetermined interval. the controller initiates communi 
cation 64 with the cenual station 24. In a preferred 
embodiment. the interval is 30 seconds. The interval can be 
changed by entering a command for changing the interval 
and the new interval of delay. 
The controller 10 then receives 66 a plurality of position 

ing signals from the receiver 12. In a preferred embodiment. 
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the receiver 12 receives signals broadcast by satellites in low 
earth orbit. which are part of a global positioning system 
known as GPS. The controller 10 analyzes 68 the signals to 
determine the location of the motor vehicle. The positioning 
signals are analyzed to determine the longitudinal and 
latitudinal coordinates of the location of the motor vehicle. 
with accuracy of about three meters. The controller 10 then 
reports 70 to the central station 24 through the communi 
cations apparatus 22. The controller 10 communicates that 
the motor vehicle is stolen and provides the location of the 
motor vehicle. This information preferably is communicated 
in code form to the controller 26 at the central station. The 
information includes an identi?er unique to the particular 
motor vehicle. The controller 26 accesses the storage device 
32 to determine the owner’s name, telephone number in the 
vehicle. and the description of the vehicle. This information 
is displayed on the video screen 30 together with a street grid 
with an identi?er showing the location of the motor vehicle. 
The controller 10 waits 72 for the operator at the central 
station 24 to poll for additional information. This includes 
asking the controller 10 to update the location of the motor 
vehicle. In an alternate embodiment, the controller 10 is 
placed in an update mode. In this mode. the controller 10 
periodically receives and evaluates the positioning signals, 
and communicates the location to the controller 22. The 
operator contacts the police authorities in the community in 
which the stolen motor vehicle is being operated. With 
conventional street grid mapping software. the operator 
identi?es the location of the motor vehicle for interception 
and recovery by the police. With the controller 10 periodi 
cally reporting the location, the police authorities can track 
and recover the motor vehicle. 

In an alternate embodiment. the operator at the central 
station 24 disconnects the cellular phone call and immedi 
ately places a return call to the motor vehicle. The driver is 
asked for a special reply code in order to cancel the reported 
theft as a false alarm. If the special reply code is not 
provided. the operator then proceeds to contact the police 
authorities to intercept the motor vehicle. In this 
embodiment, the controller 10 again seizes control of the 
communication apparatus 22 and re-initiates communication 
with the central station 24 for periodically identifying the 
location of the motor vehicle. 

In an alternate embodiment, the operator can communi 
cate instructions from the controller 26 to the controller 10. 
The controller 10 is operatively engaged to the headlights of 
the motor vehicle and to a sounding device. Upon 
instruction. the controller 10 begins ?ashing the headlights 
on and 05 and sounding the horn. These signals help the 
police authorities to locate the vehicle. The controller 10 
may also be instructed to cut the electrical power to the 
engine or to shut olf the supply of gas to the engine. By 
tracking the location of the motor vehicle. the operator could 
disable the vehicle on a side street or other safe location. 

FIG. 3 is a ?ow chart of an alternate embodiment for using 
the communications apparatus 22 when the controller 10 is 
in the wait state 50. In this embodiment. the controller 10 
periodically receives 74 and analyzes the positioning sig 
nals. This period is selectively changed In a preferred 
embodiment, the interval is once per minute. Should an 
emergency sensor become activated 76. the controller 10 
seizes control 78 of the communications apparatus 22, as 
discussed above. One emergency sensor connects to the 
release switches for the air-bag safety system in the motor 
vehicle. When the‘air-bag is deployed. the controller 10 
communicates with the central station 24 through the com 
munications apparatus 22. The controller 10 sends 80 a 
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6 
coded message that the particular motor vehicle has crashed 
and sends the location coordinates. The controller 10 then 
stands-by 82 for receiving and responding to further inquir 
ies from the central station 24. as discussed above. A number 
of operator actuated switches may be connected to controller 
10 for communicating speci?c information and the vehicle’s 
location to the central station in response to actuation of the 
switch. For example. an emergency switch may be actuated 
by the vehicle operator to inform the central station of an 
emergency condition and transmit the vehicle’s location. 
A preferred embodiment of the present invention uses a 

microprocessor such as that in the Travelmate 4000 Texas 
Instrument notebook computer for the controller 10. The 
microprocessor connects to a keyboard or keypad for entry 
of commands to the controller 10. The controller 10 also 
communicates with the signal receiver 12. for receiving the 
GPS positioning signals. The microprocessor communicates 
in both a transmitting and receiving mode with the commu 
nications apparatus 22 which preferably is a cellular tele 
phone apparatus. For transmitting. the microprocessor com 
municates through an interface including a Texas 
Instruments SN65CBC176 driver to a cellular modem for 
accessing the cellular system. A Texas Instruments TL052 
ampli?er feeds the signal from the driver to a TLE2062 
ampli?er to match with telephone line signals. For receiving, 
the cellular modern communicates with a Texas Instruments 
SN75CBC176 receiver through a TLE2062 line matching 
ampli?er and a TL052 ampli?er. A Texas Instruments 
TLClSSO analog-to-digital converter converts the received 
signal for input to the microprocessor through an interface 
that includes a Texas Instruments SN75LBL176 receiver. 
This enables the controller 10 to access the communications 
apparatus 22 for communicating with the central station 24. 
The present invention accordingly provides an apparatus 

and method of tracking and reporting the location of a 
mobile article such as a motor vehicle. The apparatus 
determines that an improper entry was made into the motor 
vehicle and promptly reports the entry and the location of the 
motor vehicle to a central station. The present invention 
reduces time required to recover a stolen vehicle. increases 
the opportunity to recover the vehicle before it can be 
damaged or cut into parts. and facilitates the efforts of the 
police authorities to recover stolen property. 
The present invention. however, broadly tracks mobile 

articles. In this aspect of the invention, the apparatus can be 
used in other environments. One such environment is for 
tracln'ng the location of persons. These environments 
include ski resort areas, ?re ?ghting activities. disaster relief, 
recreational safety, and parolee or "house-arrest” monitor 
ing. The controller 10, the receiver 12, and the communi 
cations apparatus 22 are packaged in a light-weight con 
tainer and carried by a person. The package would 
preferably be attached to a belt or strapping for wearing by 
the person. A switch-like sensor 20 is used to signal the 
controller 10 to initiate communications with the central 
station 26 and report the location of the person carrying the 
apparatus. Two-way voice communication could be 
exchanged by signalling the controller 10 to permit use of a 
handset voice receiver and speaker. such as a telephone 
handset (not illustrated). The location reporting devices 
could be used at ski resorts to assure that all skiers were otf 
the ski slopes before closing. However. the location report 
ing apparatus is particularly useful for locating stranded 
skiers, persons working in hazardous conditions such as 
disastm's or ?res, and lost hikers, rock climbers and the like. 

In house-arrest situations. persons are sentenced by courts 
to remain in or near their homes. This form of detention 
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reduces demand for jail space which often experiences 
overcrowding. Government costs and expenses are reduced, 
as such house-arrest is typically less expensive than oper 
ating and maintaining jail facilities. For this application, the 
controller 10 is attached by a strap to the arrestee. The strap 
is not removable. Ifremoved, a sensor 20 in the strap signals 
the controller 10 to initiate communications with the central 
station and report the last location of the arrestee. The 
controller 10 is also prograrmned to monitor the geographic 
area in which the arrestee is permitted to move. If the 
arrestee moves out of the geographic area, the controller 10 
again initiates communication with the central station 24 to 
report the location of the arrestee. In an alternate 
embodiment. the controller 10 is programmed to randomly 
determine the location of the arrestee or parolee and report 
the location by accessing the communications apparatus 22. 

In yet another application, the package of the controller 
10. the receiver 12, and the communications apparatus 22 is 
attached to mobile wildlife for tracking and monitoring, for 
example, migration patterns. Periodically. the controller 10 
determines the location of the animal and reports the loca 
tion to the central station. If the health of the animal needs 
to be checked. the animal is readily located. 
The principles, preferred embodiments, and modes of 

operation of the present invention have been described in the 
foregoing speci?cation. The invention is not to be construed 
as limited to the particular forms disclosed because these are 
regarded as illustrative rather than restrictive. Moreover, 
variations and changes may be made by those skilled in the 
art without departing from the spirit of the invention as 
described in the following claims. 
What is claimed is: 
1. A method of monitoring a mobile vehicle comprising 

the steps of: 
(a) storing at a station information desmibing the vehicle 

and a predetermined reply code allowing vehicle opera 
tor to cancel a reported unauthorized use or entry of the 
vehicle; 

(b) receiving at the vehicle a positioning signal from each 
of a plurality of satellites; 

(c) determining at the vehicle the location of the vehicle 
based upon the received positioning signals; 

(d) enabling a vehicle alarm system, said alarm system 
comprising a plurality of sensors, at least one of said 
sensors detecting a use of or entry into the vehicle; 

(e) detecting at the vehicle the use of or entry into the 
vehicle in response to said step (d); 

(f) establishing a ?rst communications link from the 
vehicle to the station to report the unauthorized use of 
or entry into the vehicle and the location of the vehicle 
in response to said step (e); 

(g) receiving the report of the unauthorized use or entry of 
the vehicle at the station via said ?rst communications 
link, and subsequently disconnecting said ?rst commu 
nications link; 

(h) establishing a second cormnunications link from the 
station to the vehicle, in response to said step (g), to 
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8 
request an occupant of the vehicle to input into a 
vehicle input device a reply code to cancel the reported 
unauthorized use or entry, said vehicle communicating 
any inputted codes to the station; 

(i) determining at the station whether the station receives 
a communication from the vehicle including the pre 
determined reply code in response to said step (h); and 

(j) communicating a control signal from the station to the 
vehicle if the station does not receive the predetermined 
reply code from the vehicle, said control signal causing 
the vehicle to activate one or more vehicle output 
devices. 

2. The method of claim 1 and further comprising the step 
of reporting the unauthorized use or entry of the vehicle to 
a party or authorities if the station does not receive the 
predetermined reply code from the vehicle. 

3. The method of claim 1 wherein said step (j) comprises 
the step of communicating a control signal from the station 
to the vehicle if the station does not receive the predeter 
mined reply code from the vehicle, said control signal 
causing the vehicle to activate at least one of vehicle lights, 
a vehicle horn, and an audible vehicle alarm. 

4. The method of claim 1, further comprising the step of 
the vehicle periodically determining and communicating the 
location of the vehicle to the station. 

5. The method of claim 1, wherein said step (a) comprises 
the step of storing at a station information describing the 
vehicle, the name, address and telephone number of the 
vehicle’s owner, and a predetermined reply code allowing a 
vehicle operator to cancel a reported unauthorized use or 
entry of the vehicle. 

6. The method of claim 1 wherein said step (i) comprises 
determining at the station whether the station receives a 
communication from the vehicle including the predeter 
mined reply code in response to said step (h) within a 
predetermined time period. 

7. The method of claim 6 wherein said step (j) comprises 
the step of communicating a control signal from the station 
to the vehicle if the station does not receive the predeter 
mined reply code ?'om the vehicle within a predetermined 
time period, said control signal causing the vehicle to 
activate one or more vehicle output devices. 

8. The method of claim 7, wherein said predetermined 
time period is variable, said method further comprising 
inputting information into a controller to reprogram or 
change the predetermined time period to a new predeter 
mined time period. 

9. The method of claim 1, wherein said step (b) comprises 
receiving at the vehicle a positioning signal from each of a 
plurality of global positioning system (GPS) satellites, and 
said step (c) comprises determining at the vehicle the 
location of the vehicle based upon the received GPS posi 
tioning signals. 

10. The method of claim 1, further comprising the step of, 
in response to said step (f), the station periodically commu 
nicating a signal to the vehicle to request the vehicle’s 
location. 
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