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VEHICLE TRACKER INCLUDING
INPUT/OUTPUT FEATURES AND RELATED
METHODS

vehicles on the Internet or via the telephone. An Internet

This application is a continuation of Ser. No. 09/859,972
?led on May 17, 2001.

reduce the communications costs, it Was proposed to use the

RELATED APPLICATIONS

from the manufacturer With some form of security system
already installed. In addition, a number of vehicles are also

map could be vieWed by the user shoWing the actual and
prior vehicle locations. TelEvoke offered its services via a

centraliZed fully automated NetWork Operations Center. To
control channel of the cellular telephone netWork.
There are, of course, a number of vehicles Which come

The present application is based upon copending provi

equipped With aftermarket security systems. Many conven

sional application serial NOs. 60/264,811 ?led on Jan. 29,

tional vehicle tracking units may not be readily installed in

2001; 60/258,005, ?led Dec. 22, 2000; 60/251,552, ?ied
Dec. 6, 2000; 60/252,125, ?led Nov. 20, 2000; 60/236,890,
?led Sep. 29, 2000; 60/246,463, ?led Nov. 7, 2000; 60/222,
777, ?ledAug. 3, 2000; and 60/205,178, ?led May 17, 2000,

vehicles, particularly those vehicles already including a
vehicle security system. In addition, complexity of installa

the entire contents of each of Which are incorporated herein

SUMMARY OF THE INVENTION

tion may signi?cantly increase the system costs.

by reference.
FIELD OF THE INVENTION
20

The present invention relates to the ?eld of vehicle

In vieW of the foregoing background, it is therefore an
object of the invention to provide a vehicle tracking unit and
related methods that permit ready interface to devices in the
vehicle, such as those devices Which may be part of an

devices, and, more particularly, to a tracking and alerting

existing vehicle security system.

system for a vehicle.

This and other objects, features and advantages in accor
dance With the present invention are provided by a vehicle
tracking system comprising a vehicle tracking unit for a
vehicle of a type including an alarm indicator, and a moni

BACKGROUND OF THE INVENTION

25

Motor vehicles, such as passenger cars, trucks, busses,
?eet vehicles, etc. are Widely used and knoWing the loca
tions of such vehicle is often desired. For example, should
a vehicle be stolen, it Would be bene?cial to knoW the
vehicle’s location so that authorities could be promptly and

toring station receiving the alarm indication alert from the
vehicle tracking unit. The vehicle tracking unit may include
30

communications device and the vehicle position determin

accurately directed to retrieve the vehicle. Indeed, the track
ing system could plot the getaWay path of the thief.

ing device. The controller may monitor signals relating to
activation of the vehicle alarm indicator and send an alarm

For a company With hired drivers, it may desirable to

knoW the driver’s Whereabouts during the course of the day.

indication alert, such as With position information from the
35

Similarly, a rental car agency or other ?eet operator, for

example, may Wish to knoW the Whereabouts of its ?eet of
vehicles.
It may also be desirable to track the location of a vehicle
as it used throughout the course of a normal day. For parents

40

of younger or older drivers, for example, knoWledge of the
vehicle’s location may provide some assurance that the

driver is at designated locations and folloWing a prescribed
route.

A number of patents disclose various systems and
approaches to tracking vehicles. For example, US. Pat. No.
5,223,844 discloses a tracking system including a control

45

vehicle position determining device, and using the Wireless
communication device.
More particularly, the controller may send an alarm
indication alert responsive to a continuous activation of the
alarm indicator for greater than a predetermined time. Alter
nately, or in addition thereto, the controller may send an
alarm indication alert responsive to a repetitive pattern of
alarm indicator activations. In other Words, the controller

may be con?gured to distinguish betWeen normal operation
of a vehicle horn by the driver, and activation of the horn by
a security system. The controller may also monitor signals of
at least one of a ?rst and second polarity. Accordingly, the

tracking unit may be readily interfaced to vehicles including

security systems.

center and a mobile unit installed in the vehicle. The mobile

unit may send security Warnings to the command center via
a Wireless transceiver. Position information for the vehicle is
determined using a GPS receiver at the vehicle.
US. Pat. No. 5,515,043 discloses a similar system Which
may send one or more preprogrammed telephone messages

a vehicle position determining device, a Wireless commu
nications device, and a controller connected to the Wireless

50

In one variation, the controller monitors signals to the
vehicle alarm indicator. In another variation, the controller

monitors signals of voltage dips of the vehicle battery. The
vehicle alarm indicator may comprise a vehicle horn, and/or
a vehicle siren.

to a user When aWay from the vehicle. The user may
remotely access location information or cause certain com 55

The vehicle position determining device may include a
Global Positioning System (GPS) device. The Wireless com

mands to be carried out by entering a personal identi?cation

munications device may comprise a cellular telephone com
munications device, such as operating over a cellular control

number (PIN).
The Widespread availability and use of the Internet has
prompted a number of vehicle tracking systems to also make
use of the Internet. For example, TelEvoke, Inc. proposed
such a system in combination With Clifford Electronics. The
system Was to provide noti?cation, control and tracking
services via the telephone or the Internet. Users could be

channel.
The monitoring station may comprise a user interface for
60

Work interface.
Another advantageous aspect of the invention relates to

noti?ed via phone, e-mail, or pager of events such as a car

alarm being triggered. Users could control the vehicle
remote devices via phone, Web, or PDA such as unlocking
car doors. Additionally, users could track TelEvoke-enabled

accepting at least one command from a user and sending at
least one alert to the user. For example, the user interface
may include an Internet interface, and/or a telephone net

65

compatibility of the outputs of the vehicle tracking unit.
More particularly, the controller may include a dual polarity
compatible output for a vehicle device, such as the vehicle

US 7,149,623 B2
3

4

alarm indicator. The controller may further monitor signals
relating to activation of the vehicle alarm indicator and send
an alarm indication alert with position information from the

which preferred embodiments of the invention are shown.
This invention may, however, be embodied in many different

vehicle position determining device and using the wireless

trated embodiments set forth herein. Rather, these embodi
ments are provided so that this disclosure will be thorough
and complete, and will fully convey the scope of the

forms and should not be construed as limited to the illus

communication device.

The controller may generate a ?rst polarity output pulse
followed by a second polarity output pulse on the dual

invention to those skilled in the art. Like numbers refer to

like elements throughout.
Referring to FIGS. 1*3, the vehicle tracking system 20 in

polarity compatible output. The controller may also generate
a repeating pattern of a ?rst polarity output pulse followed
by a second polarity output pulse on the dual polarity
compatible output. In yet other embodiments, the controller

accordance with the invention is now initially described. The
vehicle system 20 illustratively includes a vehicle tracking
unit 25 to be mounted in the vehicle 21 and a monitoring
station 30 which is remote from the vehicle and which is
typically in a ?xed location. In the illustrated embodiment,

may sense an actual polarity of the device and thereafter use

the actual polarity for the dual polarity compatible output.
Where the vehicle device is a vehicle horn, the controller

may typically be con?gured to generate a negative polarity
output on the dual polarity compatible output. Conversely,

the vehicle tracking unit 25 interfaces with various vehicle
devices, such as may include security sensors, door locks,
etc. as will be appreciated by those skilled in the art.
The vehicle tracking unit 25 is also illustratively con

wherein the vehicle device is a vehicle alarm indicator siren,
the controller may be con?gured to generate a positive

polarity output on the dual polarity compatible output.

nected to a separate vehicle security system 27 as may

One method aspect of the invention is for operating a
vehicle tracking unit for a vehicle of a type comprising a
vehicle alarm indicator. The vehicle tracking unit may
include a vehicle position determining device, and a wireless
communications device. The method preferably includes

20

determining position information of the vehicle using the
vehicle position determining device, determining an alarm

25

already be installed in the vehicle 21, from the factory or
installed as an aftermarket product. Those of skill in the art
will appreciate that in some embodiments of the vehicle

tracking system 20 a separate vehicle security system 27
may not be needed, and/or various features thereof can be

readily incorporated in the vehicle tracking unit 25.
The monitoring station 30 may typically service a number
of subscribers 31. As shown perhaps best in FIG. 3, the

condition based upon at least one of activation of the vehicle

alarm indicator continuously for greater than a predeter

monitoring station 30 may include a user interface, such as

mined time and activation of the vehicle alarm indicator in
a repetitive pattern, and sending an alarm indication alert
from the wireless communications device responsive to

the schematically illustrated telephone network interface 33
30

determining the alarm condition.

used and only one of the illustrated interfaces may be
needed. Those of skill in the art will also recogniZe that

Another method aspect also relates to operating such a

vehicle tracking device. The method preferably includes
using the controller to generate a dual polarity compatible

35 messages may be sent to a subscriber or user via prepro

output for the vehicle device.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a simpli?ed block diagrams of a vehicle tracking
system in accordance with the present invention.

40

The monitoring station 30 is illustrated connected to a

cellular telephone tower 32 which, in turn, may communi

FIG. 3 is more detailed block diagram of the monitoring
45

FIG. 4 is a ?owchart for operation of the vehicle tracking
system as shown in FIG. 1 illustrating a vehicle stolen alert.
FIG. 5 is a ?owchart for operation of the vehicle tracking
system as shown in FIG. 1 illustrating a vehicle alarm

sounding alert.

grammed voice messages, e-mail messages, facsimile mes
sages, pager alerts, etc. In addition commands or instruc
tions from the subscriber can also be input to the monitoring
station 30 via the telephone network interface 33 and/or the
internet interface 34, from the subscribers telephone 35 or

computer 36.

FIG. 2 is a more detailed block diagram of the vehicle
tracking unit as shown in FIG. 1.
station as shown in FIG. 1.

and the internet interface 34 which are schematically

coupled to a telephone 35, and a computer 36, respectively.
Of course in other embodiments, other interfaces may be

cate with the vehicle tracking unit 25 in some embodiments.
Of course, in other embodiments other communications

approaches are also contemplated, such as, for example,
including satellite communications.
The monitoring station 30 may typically include the
necessary modems, and other communications electronics,
50

FIG. 6 is a ?owchart for operation of the vehicle tracking
system as shown in FIG. 1 illustrating a vehicle speeding
alert.
FIG. 7 is a ?owchart for operation of the vehicle tracking
system as shown in FIG. 1 illustrating an unauthoriZed
transmitter learned alert.
FIG. 8 is a ?owchart for operation of the vehicle tracking
system as shown in FIG. 1 illustrating a low battery alert.
FIG. 9 is a ?owchart for operation of the vehicle tracking

55

system as shown in FIG. 1 illustrating a GPS or cellular unit

60

and computers for its functions which are described in

greater detail below. The con?guration of such components
and their details will be readily apparent to those skilled in
the art. Accordingly, no further discussion of these details is
needed.
Referring now more speci?cally to FIG. 2, additional
details of the vehicle tracking unit 25 and devices at the
vehicle are now further described. The vehicle tracking unit

25 illustratively includes a controller 40, a vehicle position
determining device 42, and a wireless communications

failure alert.

device 44 connected together. The vehicle position deter
mining device 42 may be provided by a GPS receiver, for

example. The GPS receiver typically operates by receiving
DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS
65

The present invention will now be described more fully

hereinafter with reference to the accompanying drawings in

multiple signals from spaced apart satellites 38 as will be
appreciated by those skilled in the art.
In other embodiments, the vehicle position determining
device 42 may be provided based upon communications
with the cellular telephone network, or based upon other

US 7,149,623 B2
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satellite transmissions, for example. As a particular example,

For ease of explanation, a number of the features of the
vehicle tracking system 20 are now described. The vehicle
tracking system 20 includes a number of features that may

time of arrival techniques are available based upon multiple

reception paths to determine position via the cellular tele
phone network as will be appreciated by those skilled in the
art. The vehicle position determining device 42 also illus
tratively includes an indicator 43 associated therewith, such
as for indicating an operating mode, or proper operation of

simplify installation and maintenance. For example, as
shown in FIG. 2, the vehicle tracking unit 25 may have a test
switch 71 connected to the controller 40.
In normal operation, the controller 40 may be called upon

the device as will be addressed in greater detail below.
The wireless communications device 44 may be provided
by a cellular telephone transceiver con?gured to operate on

to operate at least one vehicle device. Of course, the con

troller 40 also cooperates with the wireless communications
device 44 and the vehicle position determining device 42 to
determine and send vehicle position information to the
monitoring station 30. Moreover, the controller 40 may be

a control channel of the cellular network. Such a control

channel may provide nearly universal coverage for the
tracking system 20 as will be appreciated by those skilled in
the art. In addition, the control channel may offer relatively
inexpensive communications between the monitoring sta
tion 30 and the vehicle tracking unit 25 as will be appreci
ated by those skilled in the art. The wireless communications

switchable to a test mode for test operation of the at least one

vehicle device responsive to activation of the test switch 71.
In some embodiments, the at least one vehicle 15 device

device 44 also illustratively includes an optional status
indicator 45 with a similar function as the indicator 43 for

the vehicle position determining device.

20

The wireless communications device 44 in other embodi
ments, may transmit in the voiceband of the cellular net
work. Altemately, the wireless communications device may
communicate over other networks, such as over satellite, or

via wireless intemet services, as will be appreciated by those

25

may be a plurality of vehicle devices that are tested by
operation in sequence. For example, the at least one vehicle
device may comprise at least one door lock actuator 62. The
at least one vehicle device may also comprise the starter
interrupt device 66, or the engine remote starter 63 if remote
starting is an implemented feature. The at least one vehicle
device which is tested, may also be the alarm indicator 67.

Accordingly, an installer, for example, can quickly check
that the tracking unit has been properly installed.
To further provide for ready determination of proper
operation of the vehicle tracking unit 25, one or both of the

skilled in the art.
The controller 40 illustratively includes a central process

position determining and wireless communications devices

ing unit (CPU) 50 or other logic circuitry which is connected

42, 44 may include associated indicators 43, 45 as men

to a clock signal generator 51 and a memory 52. In other

tioned brie?y above, and which provide an indication relat
ing to proper operation. Each indicator 43, 45 may indicate

embodiments, the memory 52 may be embedded memory in
the CPU 50. The controller 40 also includes schematically

30

a mode of operation of the device, its proper operation, or a

illustrated input/output circuitry 53 to interface with various
vehicle devices. In particular the input/output circuitry 53
may provide dual polarity compatibility for one or more
inputs or outputs as will described in greater detail below.
One or more of the terminals of the input/output circuitry 53

partial or complete failure of the device.
Another aspect of the invention is that the controller 40
may provide a selectable polarity for the at least one vehicle
35

may also provide both input and output functions as will also
be described in greater detail below. This may signi?cantly
simplify and accelerate installation of the vehicle tracking
unit 25 in the vehicle 21.

controller 40 to sense and select the proper polarity. Pressing
the test switch 71 for a predetermined time or in a prede
termined pattern may sense and set the polarity.
40

Also illustratively shown as part of the vehicle tracking
unit 25 are a back-up battery 54, and switch 55 connected
thereto for selectively powering certain of the components

codes or messages that need to sent to the vehicle tracking

different controller states and respond differently to a same
45

The vehicle 21 also includes a number of other compo

nents that may relate to vehicle tracking, security, and/or

convenience features provided by the vehicle tracking sys

50

tem 20. For example, the vehicle 21 may include one or
more door lock actuators 62, an optional remote starting
device 63, a starter interrupt device 66 and an alarm indi

cator 67. For example, the alarm indicator may be provided
by a vehicle horn or vehicle siren, and/or ?ashing of the

Another feature of the vehicle tracking unit 25 and vehicle
tracking system 20 relates to conservation of the number of
unit. In particular, the controller 40 may have a plurality of

based upon the controller 40. Of course, the vehicle 21 also

includes an electrical system including the vehicle battery
61. Powering of the vehicle tracking unit 25 is described in
greater detail below.

device based upon sensing thereof. Accordingly, a predeter
mined activation of the test switch 71 may cause the

message from the monitoring station 30 at different times
depending upon the controller state at a given time. Accord
ingly, a number of codes or messages used by the system can
be conserved. Various messages are described in greater
detail below.
A controller state may change based upon several differ
ent occurrences or events. For example the controller may
change states in response to a change in at least one vehicle
device, or based upon a message received by the wireless

55

lights.

communications device 44 from the monitoring station 30,
and/or based upon elapsed time. The controller states, for
example, may include an alert sent state based upon an alert

The optional separate security system 27 illustratively

message being sent from the wireless communications

includes a vehicle security controller 28 and a receiver 29

device 44. Thereafter, receipt of a predetermined message by

connected thereto. As is conventional, the vehicle security

the wireless communications device 44 when the controller
40 is in the alert sent state may con?rm receipt of the alert

system 27 may be switched between armed and disarmed
modes, for example, by one or more uniquely coded remote
transmitters 60. The vehicle security controller 28 may also
be capable of learning a new uniquely coded remote trans
mitter 60 as will be appreciated by those skilled in the art.

60

The vehicle security controller 28 also illustratively is

65

connected to the starter interrupt device 66 and the alarm
indicator 67.

message by the monitoring station.
Receipt of the predetermined message by the wireless
communications device 44 when the controller 40 is in
another state different than the alert sent state may thus cause
a different response by the controller. The alert sent state
may comprise at least one of an vehicle stolen alert sent
state, a vehicle alarm sounding alert sent state, a vehicle

US 7,149,623 B2
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speeding alert sent state, an unauthorized remote transmitter
alert sent state, a loW vehicle battery alert sent state, and a
device malfunction alert sent state. The various alert mes
sages and con?rmation thereof are described in greater detail
beloW.
The code or message conservation aspects of the vehicle

or subscriber may cause the monitoring station 30 to issue a

remote start command. The controller 40 may then generate
a remote start output to the remote start device 63 to thereby

start the engine and recharge the vehicle battery.
Another feature of the vehicle tracking system 20 is that
the vehicle tracking unit 25 may be readily installed and

tracking system 20 also permit sending a sequence of codes

connected to a vehicle 21, such as in the illustrated embodi
ment Where the vehicle includes a starter interrupt device 66

or messages Within a predetermined time to also cause a

and a separate vehicle security controller 28. More particu

different response at the vehicle tracking unit 25. In other
Words, the plurality of controller states may comprise a

larly, the controller 40 may sWitch betWeen an armed mode
and a disarmed mode based upon operation of the engine
starter interrupt device 66. The controller 40 When in the
armed mode may cooperate With the Wireless communica
tions device 44 to send an alert message to the monitoring

received ?rst message state based upon a ?rst message being

received by the Wireless communications device 44 from the
monitoring station 30. Receipt of a second message by the
Wireless communications device 44 When the controller 40

station 30 and including vehicle position information, for
example, based upon the vehicle position determining

is in the received ?rst message state, such as Within a

predetermined time WindoW, for example, may thus cause a
different response by the controller than does receipt of the
second message When the controller is in another state than
the received ?rst message state.
The plurality of controller states may comprise a vehicle

device 42. The controller 40 is also for selectively operating
the engine starter interrupt device 66 to provide additional

security features.
20

?nder state sounding an audible signal via the alarm indi

for connection to the engine starter interrupt device. This
terminal is at the input/output circuitry 53 and is schemati
cally illustrated by reference numeral 72. The controller 40

cator 67 at the vehicle 21. In this state the controller 40

Would bypass sending a vehicle alarm sounding alert to the
monitoring station 30.
Another aspect of the vehicle tracking system 20 is the
provision of certain poWer conservation and management
techniques, such as to permit extended periods Where the
vehicle 21 is not operation. During such extended periods,
the vehicle battery 61 provides poWer to the vehicle tracking
unit 25 as Well as other vehicle devices. Accordingly, the

In one advantageous embodiment, the controller 40 pref
erably comprises a combination input and output terminal

25

may sWitch to the armed mode When in the disarmed mode

and based upon the engine starter interrupt device 66 being

operated to disable engine starting. Conversely, the control
ler 40 may sWitch to the disarmed mode based upon the
30

engine starter interrupt device 66 being operated to enable
engine starting. In other Words, the vehicle tracking unit 25
can piggyback its arming and disarming off the existing

voltage of the vehicle battery 61 drops over time. The
vehicle tracking unit 25 may provide a signi?cant drain on
the vehicle battery 61 because of the poWer consumed by the

vehicle security system 27, for example.

Wireless communications device 44 during transmission as

starter interrupt device 66 based upon a command message

Will be appreciated by those skilled in the art.
The vehicle position determining device 42, the Wireless

The controller 40 may also selectively operate the engine
35

selectively operate the engine starter interrupt device 66

communications device 44 and the controller 40 may be
considered as de?ning a poWer load of the vehicle tracking

unit 25. The controller 40 may operate the schematically
illustrated poWer sWitch 55 to isolate the back-up battery 54
from the poWer load as a voltage of the vehicle battery 61
drops until reaching a threshold. After or beloW the threshold
the controller 40 may cause the back-up battery 54 to
selectively poWer only a ?rst portion of the poWer load While
a second portion of the poWer load remains poWered by the

based upon a command message from the monitoring station
30. Altemately, or in addition thereto, the controller 40 may

selectively operate the engine starter interrupt device 66
40

based upon the ignition sWitch 65.
The folloWing descriptive portions relate to various user
or subscriber noti?cations and features provided by the
vehicle tracking system 20. Of course, the controller 40
preferably cooperates With the Wireless communications

45

device 44 to send an alert message. The monitoring station

vehicle battery.

30 may comprise a user interface, such as one or both of the

telephone netWork or internet interfaces 33, 34, respectively
(FIG. 3), for generating a sequence of alert message noti?

For example, the Wireless communications device 44 may

have a higher operating voltage than the vehicle position
determining device 42. The ?rst portion of the poWer load
that is selectively poWered despite the loW vehicle battery

cations based upon receiving the alert message sent from the
50

voltage may thus be the Wireless communications device 44.
In particular, the Wireless communications device 44 may be
54 can be saved for limited communication using the higher
55

useful features even after an extended period during Which
the vehicle 21 is left unattended and the vehicle battery 61

the alert, this aspect of the vehicle tracking system 20 can
make the noti?cations ef?ciently and Without making unnec

To further conserve poWer, the controller 40 may reduce
60

essary noti?cations.

The vehicle tracking system 20 may provide any of a
number of very useful alerts, as discussed herein. For

rising again, such as upon being recharged.

example, the alert message sent from the vehicle tracking

Also relating to poWer consumption, the controller 40
further cause transmission of a loW vehicle battery voltage
alert to the monitoring station 30 based upon the voltage of
the vehicle battery 61 falling belloW the threshold. The user

cellation response via the telephone 35 or computer 36 (FIG.
3), for example. Thus, if the user may be reached at different
telephone numbers or different users are desirably noti?ed of

gradually discharges.
operation of the poWer load as vehicle battery voltage falls.
Conversely, the controller 40 may restore operation of the
poWer load based upon the voltage of the vehicle battery 61

vehicle tracking unit 25. More particularly, the monitoring
station interface permits canceling any remaining alert mes
sage noti?cation based upon a cancellation command
response from a user or subscriber having already received
the alert message noti?cation. The user may send the can

poWered for transmission. Accordingly, the back-up battery
voltage Wireless communications device 44. This provides

from the monitoring station 30. The controller 40 may

65

unit may comprise at least one of an vehicle stolen alert
message, and a vehicle alarm sounding alert message. The
alert message may be one a vehicle speeding alert message,
and a vehicle acceleration alert message. In addition, the
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alert message may comprise an unauthorized remote trans

controller 40 may also monitor signals of at least one of a

mitter alert message. Also, the alert message may be at least

?rst and second polarity. The controller 40 thus advanta

one of a loW vehicle battery alert message, and a device

geously piggybacks off the alarm indication generated by the

malfunction alert message.

vehicle security system 27 to determine and send a vehicle

alarm sounding alert to the monitoring station 30.
In one variation, the controller 40 may monitor signals
delivered directly to the vehicle alarm indicator by the
vehicle security controller 28. In another variation, the
controller 40 monitors signals of voltage dips of the vehicle

The speeding alert may be based upon exceeding a speed
threshold for greater than a certain time, Which may be user
selectable. The acceleration alert may also be useful as such

is also indicative of aggressive driving along With the
speeding alert. The unauthorized remote transmitter alert

battery 61. Circuitry is conventionally and readily available

increases overall security since a user Will be noti?ed if a
Would-be thief learns an unauthorized transmitter to operate
the controller. These alerts are described in greater detail

for both such functions as be readily appreciated by those
skilled in the art.
The controller 40 may also include a dual polarity com

beloW.
The vehicle tracking system 20 may be implemented as a
service to a subscriber. In other Words, the subscriber pays
a monthly fee for the service. Accordingly, it may be
important to encourage a user to register. Similar subscriber
or registrations systems in the past have suffered revenue
losses since some users Would Wait to activate the system
until the vehicle Was stolen. In other Words, the user Would

only subscriber or register and pay a single month’s fee.
In accordance With this aspect of the vehicle tracking
system 20 prompt user registration is encouraged. In par
ticular, the vehicle tracking unit 25 may include the user
registration reminder indicator 56 and the controller 40 may
be sWitchable from an unregistered mode to a registered
mode. In the registered mode, the controller 40 may coop
erate With the Wireless communications device 44 and the
vehicle position determining device 42 to determine and
send vehicle position information to the monitoring station
30. In the unregistered mode, the controller 40 may activate
the user registration reminder indicator 56 to encourage
registration by the user.
The controller 40 may be sWitchable to the registered
mode based upon an activation message from the monitoring

patible output in the input/output circuitry 53 for a vehicle
device, such as the vehicle alarm indicator 67. The controller

40 may further monitor signals relating to activation of the
vehicle alarm indicator 67 and send an alarm indication alert

With position information from the vehicle position deter
mining device and using the Wireless communication
20

device.

25

For the dual polarity output compatibility, the controller
40 may generate a ?rst polarity output pulse folloWed by a
second polarity output pulse. The controller 40 may also
generate a repeating pattern of a ?rst polarity output pulse
folloWed by a second polarity output pulse on the dual

polarity compatible output. In yet other embodiments, the
controller 40 may sense an actual polarity of the device and
thereafter use the actual polarity for the dual polarity com

patible output.
30

Where the vehicle device is a vehicle horn, the controller

40 may typically be con?gured to generate a negative

polarity output on the dual polarity compatible output.
35

Conversely, Wherein the vehicle device is a vehicle alarm
indicator siren, the controller 40 may be con?gured to
generate a positive polarity output on the dual polarity

station 30. For example, When the registration payment has

compatible output.

been received, the monitoring station can send one or more

Another aspect of the vehicle tracking system 20 relates
to conserving memory space and/or reducing transmission

messages to the vehicle tracking unit 25 to stop activation of
the registration reminder indicator 56. The indicator 56 may
be audible, visual or both. For example, the registration
reminder indicator 56 could be a beeping sound generated
by a small pieZoelectric transducer every ten minutes or so
When the ignition 65 is on.
In other Words, the user registration reminder indicator 56
may provide a minor but irritating annoyance to the user to

time over the communications netWork. In accordance With
40

and an associated stationary period for each occurrence of

the vehicle remaining stationary for greater than a predeter
45

encourage registration. Upon successfully registering, the
annoyance is abated. Accordingly, a relatively straightfor
Ward approach is provided to encourage user registration.
Along these lines, the controller 40 When in the unregis
tered mode may have reduced features compared to the
registered mode. For example, the controller 40 When in the
unregistered mode may be restricted or limited in sending
messages With the Wireless communications device 44.
Accordingly, usage of the Wireless communications netWork
may be reduced. Transmissions from the vehicle tracking

50

greater than the predetermined period. In other Words, the

55

the Wireless transmission device 44 to send the vehicle
position information to the monitoring station 30 for a

plurality of occurrences of the vehicle remaining stationary
for greater than the predetermined period. In this embodi

Returning again to features of the vehicle tracking unit 25

the horn by the security system 27. As mentioned above, the

embodiment, the monitoring station 30 may associate a time
With each occurrence of the vehicle remaining stationary for

monitoring station 30 may time stamp the received infor
mation.
In another embodiment, the controller 40 cooperates With

original installation, for example.

pattern of alarm indicator 67 activations. In other Words, the
controller may be con?gured to distinguish betWeen normal
operation of a vehicle horn by the driver, and activation of

mined period. In one embodiment, the controller 40 may
cooperate With the Wireless transmission device 44 to send
the vehicle position information to the monitoring station
based upon each occurrence of the vehicle remaining sta

tionary for greater than the predetermined period. In this

unit 25 may be also be bene?cially suppressed during
Which facilitate installation, the controller 40 may send an
alarm indication alert responsive to a continuous activation
of the alarm indicator 67 for greater than a predetermined
time. Altemately, or in addition thereto, the controller 40
may send an alarm indication alert responsive to a repetitive

this advantageous feature, the controller 40 may determine
the vehicle position information including a vehicle location

ment, the controller 40 may associate a time With each
60
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occurrence of the vehicle remaining stationary for greater
than the predetermined period. In other Words, the controller
time stamps the position and stationary period information.
As an example, the predetermined time Which determines
Whether the vehicle 21 is stationary and the position should
be determined, may be less than about three minutes. This
time may ?lter out vehicle stops in normal traf?c, but Which
Will keep track of stops Where the driver likely leaves the
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vehicle 21. Accordingly, only the important information

7. Detects the vehicle not moving for a predetermined
time and transmits a signal to the monitoring station to send,
for example, a nightly e-mail informing the user of all the
vehicle’s location and stationary time occurrences. The

necessary to track the vehicle need be stored and/or trans

mitted thereby reducing the system costs. If the vehicle 21

is stationary overnight, for example, unnecessary position

stationary time length is also selectable. This may be advan
tageous to encourage patrolling personnel not to remain for

information need not be determined, stored, and/or trans
mitted to the monitoring station 30.
The controller 40 may comprise the memory 52 for
storing the vehicle position information therein. In one

a long time in a same location.

8. The vehicle unit preferably includes a back-up battery
system making it more reliable.
The vehicle unit may be relatively inexpensive. In addi
tion, the monitoring fee that includes sending up to 60
e-mails and making up to 6 phone calls per month, may also

con?guration, the controller 40 doWnloads the vehicle posi
tion information from the memory 52 to the monitoring
station 30 based upon a predetermined schedule. In another

con?guration, the controller 40 doWnloads the vehicle posi

be relatively loW. The relatively loW monitoring fee is based,

tion information from the memory 52 to the monitoring
station 30 based upon a predetermined event. In yet another

at least in part, on the current relatively loW rates charged for
use of the control channel of the cellular telephone netWork.
It is also noted that access to the control channel provides

con?guration, the controller 40 doWnloads the vehicle posi
tion information from the memory 52 to the monitoring
station 30 based upon a predetermined percentage of
memory usage.
Having noW described certain general features and advan

tages of the vehicle tracking system 20, this description noW

coverage for almost the entire U.S., for example.
The user or subscriber also preferably has access to an

Internet site that Will display a map and silently contact the
20

vehicle to acquire it’s current location, speed, direction of

examples. In particular, vehicle tracking system 20 prefer

travel, and previous multiple locations With speeds, for
example, the user’s personal identi?cation number (PIN)

ably implements one or more of the folloWing features:
1. Detects the vehicle being stolen and transmits a signal
to the monitoring station to contact up to 3 people, for

can be quickly activated by a telephone call. No additional
installation may be required.
Certain annual pre-pay package arrangements may be

turns to additional speci?c details Which are provided as

25

available. For example, up to 10 access entries per month
can be provided on a loW monthly billing. Up to 30 access

example, predetermined by the user, of theft of the vehicle
and then starts tracking the vehicle. The contact may be by

entries could be provided also for a relatively loW monthly

one or more of the folloWing: an e-mail message, a pager

alert, a cellular telephone call, or other telephone call.
2. Detects an optional vehicle security or alarm system
activation and transmits a signal to the monitoring station to
contact up to 3 predetermined people to inform them the
vehicle’s alarm is being activated.
3. Detects an optional vehicle alarm system’s remote
PANIC activation and transmits a signal to the monitoring
station to contact up to 3 predetermined people to inform
them of the vehicle’s PANIC being activated.

30

35

invention. For example, these include Hijack, Car Finding,
Unlock Doors and Unauthorized Transmitter Alert Features.
40

transponder, or other device that has a unique coding, and
the vehicle unit transmits a signal to the monitoring station
to contact up to 3 predetermined people to inform them of
this occurrence. The system can also make available infor
mation relating to a number of such coded devices, or a
change therein, or When a change occurred. A message can

vehicle is retrieved (Command 4).
For the Car Finding feature: from any phone or computer,
45

50

inside the vehicle. Of course, the system can also be used to

lock vehicle doors if this Was forgotten (Command 6). The
55

rence. Of course, the message could also be sent via a

telephone call or page, should additional urgency be

unauthorized transmitter alert feature is similarly selected as
described above.
In addition, a remote vehicle start feature may also be
provided, such as to start the vehicle’s engine to heat or cool

the vehicle prior to entry. The equipment and installation for
remote starting may be relatively loW. Some further details

required. The vehicle’s predetermined maximum speed limit
60

mined time and transmits a signal to the monitoring station
to contact up to 3 predetermined people to inform them of

of a speci?c embodiment of the vehicle tracking unit 25 are
provided beloW as relating to use of red and green LED
indicators as may be coupled to the controller 40 and

operated thereby. Also various representative Wires, desig

vehicle’s loW battery voltage. This is especially advanta
geous during Winter so that the vehicle could be started, for
example, to prevent a problem before it happens). The time
setting is preferably selectable by the user.

For the Lock/Unlock vehicle doors feature: from any
phone or computer user a predetermined command (Com
mand 7) activates unlocking of vehicle doors to retrieve

keys, for example, that may have been accidentally locked

in its entirety by reference.

and duration thereof can be selected by the user.
6. Detects a loW battery voltage such as for a predeter

the user may activate the vehicle’s horn, or siren and sound
same for 30 seconds. This alloWs the user to ?nd his vehicle

in a croWded parking lot (Command 5).

provides an alert feature. This patent is incorporated herein
5. Detects the vehicle traveling over a predetermined
speed, such as for a predetermined time, and transmits a
signal to the monitoring station to send a message, such as
an e-mail informing the user (and/or others) of this occur

The equipment and installation is relatively inexpensive. For
the hijack feature: from any phone or computer, the user may
activate vehicle starter interrupt and sound the horn until the

be sent to the user or the information can be available to the

user on the WEB site. The vehicle Would be equipped With
a security system as disclosed in US. Pat. No. 5,654,688, for
example, Which determines an unauthorized transmitter and

remotely via the telephone or the internet site. The only
charge may be for additional equipment and installation.
Additional features can also be included With the system
and subscribed to by the user in accordance With the

4. Detects a vehicle being programmed to operate from an

unauthorized remote transmitter, key transponder, other

fee.
The present invention provides a number of other signi?
cant advantages including optional access from any phone or
from any computer to access the monitoring station internet
site. The user may control various vehicle functions

65

nated by color, are provided as an example embodiment.
The red LED veri?es the GPS receiving signal. With a

yelloW Wire having positive 12 volts, the red LED blinking
indicates searching GPS location, constant indicates found
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location, and off indicates no GPS signal found. With the

iii. After alert Warning “D” bypass all future alert “D”

yellow Wire not having positive 12 volts, if the red LED is
off, the LED is not functioning.
The green LED veri?es receiving the cell toWer signal.

gray Wire Within 3 seconds of the yelloW Wire having

signals until no 12 volt pulses are detected on the

12 volts.
e. With system armed or disarmed. The Output: lntemal
+12 v, 1 amp transistor With pulses 1 second on and 1

With the yelloW Wire having positive 12 volts, blinking
indicates the cell control channel signal is detected, constant
indicates sending a micro burst signal (LED stays on 5-sec

seconds off to activate siren or honk car horn or ?ashing

onds after each transmission, and off indicates no cell toWer

light relay.

signal received. With yelloW Wire not having positive 12

i. Non-stop activation from (Command “4”)
ii. 30-second activation from (Command “5”)

volts, olf indicates the green LED is not functioning.
An example of representative DIP sWitch feature selection
is as folloWs. A ?rst sWitch may be used for the adding

f. Turn off the above alert “A” from (Command “1”).
5. The orange Wire is for the starter interrupt and arm/

orange Wire for controlling arm/disarming of system. When

disarm system, and operates as folloWs:
a. If ?rst DIP sWitch is in the:
i. On position and: the orange Wire has 12 volts or

on, the orange Wire controls arm/disarm as folloWs: to arm,

the orange Wire is grounded and yelloW Wire does not have
12 volts positive. To disarm, the orange Wire is not

neutral, the system sWitches to the disarmed mode;
the orange Wire is grounded, then the system is
sWitched to the armed mode; and the starter interrupt
output Will not automatically operate. Can only be

grounded. When the ?rst sWitch is off, then only the yelloW
Wire controls arm/ disarm as folloWs: to arm, the yelloW Wire

is Without 12 volts positive, and 30 seconds after continued
arm mode then orange Wire activates a constant 500 ma 20

grounded output to operate an external starter interrupt relay
until the system is disarmed. To disarm, the yelloW Wire is
connected to 12 volts positive.
A main 5-pin plug may be provided on the vehicle unit
and connected as folloWs:

25

1. The Red Wire is connected to the 12 vdc poWer. An

Starter interrupt relay output.

alert Warning “E” is given if the system is armed and the
battery voltage becomes loWer than 11-volts for longer than.
## minutes. This alert feature “E” Will not operate again until

b. Command 4 activates Orange Wire to have 500 ma.

negative until Command 1 is received.
c. After Alert Warning “B” is activated the ?rst time it is
thereafter bypassed While the orange Wire remains

the voltage is above 12 volts to re-set this feature.
2. The black Wire is connected to ground.
3. The yelloW Wire is connected to the ignition 12 volts so
that if the key is on, 12 volts is supplied thereto and if the

grounded. Alert Warning “B” is re-set to operate again
3 seconds after orange Wire becomes ungrounded.
The vehicle unit may also include a Door Lock Plug

key is off, the yelloW Wire is connected to ground. Further:
if the system is in an armed mode and the Lat/Long changes,
then Alert “A” is given. If the system is disarmed and Within
2.5 seconds after the yelloW Wire receives 12 volts and the
gray Wire detects 3 or more positive pulses the system
activates Alert “D”. If the ?rst DIP sWitch is in the off
position then: if 12 volts is on yelloW Wire, the system is

35

second pulse for Unlock Doors (Command “7”). Apink Wire
40

the system is armed and 30 seconds after the continued arm
mode the orange Wire activates a constant 500 ma grounded
45

connected to an alarm siren or horn positive terminal. In

addition:
50
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v pulsing on/olf or on constant for more than 10

seconds from an alarm siren or horn honking activa

tion, then alert Warning “C” panic activation is given.
c. With system disarmed and if the Gray Wire detects 3 or
more 12 volt positive pulses Within 2.5 seconds of
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yelloW Wire receiving 12 v+ and the gray Wire by-pass

not being activated, then alert Warning “D” is given.
d. The gray Wire bypass operates as folloWs:
i. After alert Warning “B” bypass all future alert “B”

signals until system is disarmed.
ii. After alert Warning “C” bypass all future Alert “C”
signals until system is armed.

Starter (Command “2”).
10-seconds (starter interrupt), With these circuits in
sequence. First, activates gray Wire for 1-second. (siren/
horn). After the ?rst stops, activates green Wire for 1 second
to lock the doors. After the second stops, activate the blue
Wire for 1 second to unlock the doors. After the third stops,
activate the pink Wire for 1 second to activate optional item.
Representative Warning alerts are as folloWs:

1. Alert Warning “A” (FIG. 4): Automatic activation of

alert Warning “B” alarm activation is given.
b. With system disarmed and if the gray Wire detects +12

provides a 250 ma., negative 1 second pulse for remote Car
An installation test button may also be provided to Work
as folloWs. Pressing the button activates the orange Wire for

ground, and if the yelloW Wire sees ground or neutral, then

a. With system armed and if the gray Wire detects +12 v
pulsing on/olf or on constant for more than 10 seconds
from an alarm siren or horn honking activation, then

con?gured as folloWs, for example. A green Wire provides a
250 ma, negative 1 second pulse for Lock Doors. (Command
“6”). Ared Wire provides a constant 12 v output from the red
poWer Wire. A blue Wire provides a 250 ma., negative 1

disarmed and the orange Wire discontinues from the 500 ma

output to operate an external starter interrupt relay until
system is disarmed
4. The gray Wire is for input and output, and can be

activated from “Command #4”
ii. Olf position and the orange Wire does not effect the
arming or disarming of the system; 30 seconds after
system arms the orange Wire Will automatically
activate constant 500 ma ground until the system is
disarmed. And from “command #4”. Connect to
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“Command 8” and the vehicle unit contacts monitoring
station to instantly call 3 phone numbers With the message
“Your Vehicle is stolen please con?rm then call 911 to advise
police of Web site and your pin # so police can locate the
vehicle”. This is detected With the system armed and the

GPS indicating movement. Bypasses all future alert Warning
“A” signals until the system is re-armed.
2. Alert Warning “B” (FIG. 5): the vehicle unit contacts
the monitoring station to instantly call 3 phone numbers With
the folloWing message “Vehicle alarm activated please con
?rm”. This is With the system armed and detecting gray Wire
having 12 volts pulsing or on constant for longer than
10-seconds). After alert Warning “B” is activated the ?rst
time, it is thereafter bypassed While the orange Wire remains
grounded. Alert Warning “B” is re-set to operate again 3
seconds after orange Wire becomes ungrounded.

US 7,149,623 B2
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3. Alert Warning “C” (FIG. 6): the vehicle unit contacts
the monitoring station to instantly send e-mail message

Another aspect of the invention relates to automatic
vehicle alert e-mails sent containing some or all of the

previous system events. This sending can be triggered as
folloWs:
a) At a user selected predetermined time ## (01*24) of
each day, or
b) At a predetermined memory ?ll level, such as full or

“vehicle Was traveling faster than your preset amount of
“###” and time limit of “##” seconds. Indicates the vehicle

speed and location that the speeding started and hoW long

speeding accrued” (Detected from GPS).
4. Alert Warning “D” (FIG. 7): the vehicle unit contacts
the monitoring station to instantly call 3 phone numbers With

near full.

the this message “Unauthorized remote transmitter Was just

programmed to operate your vehicle.” This is With the
system disarmed and the Gray Wire detecting three or more
12 volt pulses Within 2.5 seconds of yelloW Wire having seen
12 volts positive. All future alert “D” are bypassed until no

In addition, each system event may contains one or more
10

of the folloWing:
a) Vehicle Location
b) Vehicle total time at location

c) Time of day

12 volt pulses are detected on the gray Wire Within 3 seconds

d) Mph traveling

of the yelloW Wire seeing 12 volts.
5. Alert Warning “E” (FIG. 8): the vehicle unit contacts
the monitoring station to instantly call 3 phone numbers With
the message “Vehicle has loW battery voltage and system has
changed to loW voltage mode”. This is With the system

e) Total time traveling above MPH

armed and detecting the Red Wire With loWer than 11 volts
for ## minutes. All future alert “E” are bypassed until, ?rst,

f) Direction traveling
g) Delta
h) Special Alert messages, if any, including:
20

more than 13.5 volts are detected on the red Wire and,

second, after the yelloW Wire stops having positive voltage
the red Wire then must detect more than 12 volts.
The following are representative commands for use in the

25

system:
Command 1: Reset all circuits and system remains asleep
until the ignition key is turned on. Resets the triggered mode
and unit is asleep to prevent poWer drain on vehicle battery.

Command 2: (Accessory activation) monitoring station

viii) Command 2: (Accessory activation)
30

Command to the system to activate Pink Wire to pulse 250
ma negative for 1 second.

Command 3: (Vehicle Location) Web site to indicate
present location and past events in memory.
Command 4: (Hijack or Stolen) monitoring station Com
mand to vehicle system to activate:
a. Gray Wire to pulse 1 sec on/1 sec olf With 1 amp
positive output and Which continues until receive com
mand # 1.
b. Orange Wire to have 500 ma ground and Which con
tinues until receive command # 1.

i) GPS signal not received for longer than 5 minutes.
ii) Traveling above ###MPH for ## minutes.
iii) Vehicle is stolen.
iv) Alarm activated.
v) Unauthorized remote transmitter alert.
vi) Battery saver mode activated
vii) Command 1: Reset all circuits and system remains
asleep until the ignition key is turned on.

ix) Command 3: (Vehicle Location Was retrieved)
x) Command 4: (Hijack or Stolen mode activated)

xi) Command 5: (Car Find mode activated)

xii) Command 6: (Locked Doors)
xiii) Command 7: (Unlocked Doors)
xiv) Command 8: (Started 2-second incremental
35

40

Vehicle Tracking)
Another feature of the invention relates to the selectable
threshold conditions causing an event to be recorded into the
memory of the vehicle unit. For example, this may include:
While the yelloW Wire has 12 volts, record events every “7?”
default 15 minutes time if the GPS location has changed. If

the GPS location is same then only update stationary total
time. If the GPS antenna is not receiving any signal then

Command 5: (Car Find) monitoring station Command to
system activating Gray Wire for 30 seconds pulsing 1 sec

enter last knoWn GPS location and With indication this Was

the last knoWn GPS location before GPS signal stopped and

on/1 sec olf With 1 amp positive output.

Command 8: (Start Constant Vehicle Tracking) sends

hoW long no GPS signal Was received, and enter GPS
location in the on-hold ?le. When vehicle is traveling above
###MPH for ##-minutes.
The monitoring station may also provide a number of
automated phone calls as described above. These may
include:
1. The user’s vehicle has issued a stolen alert:

previous 2 events in memory and then every 120 seconds get
update of location information sent to the Web site.
The system is also operable in a battery saver mode Which

a. If vehicle is stolen, after receiving the phone message
the user then calls 911 to advise police of the theft, and
gives the police the Web site address and an identi?

Command 6: (Lock Doors) monitoring station Command

45

to system activating Green Wire to pulse 1 second With 250
ma. negative.

Command 7: (Unlock Doors) monitoring station Com
mand to system to activate Blue Wire to pulse 1 second With
250 ma. negative.

operates as folloWs:

50
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1. With the ignition key o?‘, if the battery voltage drops
beloW 11.5 volts for more than 5 seconds, the GPS veri?
cation Wakes up to look:
a. Once instantly.
b. Once in 1 hour if at the same location.

60

turned on again the system Will reset back to its normal

operation mode.

f. Activate alert “E” When the battery saver mode is

to reset this feature.

b. If this is a false alert due to vehicle being toWed aWay
for service, for example, then the user may press “1” to

put the vehicle in an olf mode. Once the ignition key is

c. Once in 6 hours if at the same location.
d. Once in 12 hours if at the same location.
e. Once every 24 hours if at the same location.

activated, and bypass sending all future Alert “E” until
the battery voltage goes above 13 volts for 10 minutes

cation number, such as the user’s PIN, to alloWs the
police to locate Where your vehicle has been, Where it
is noW and keep tracking it until the police can retrieve
the vehicle.
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2. The user’s vehicle has issued an alarm activated for
more than 10 seconds alert. The system Will not respond to

this alert again until ignition key is turned on again to reset
this feature.

