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7 ABSTRACT

In a multimedia information and control system for use in an
automnobile, at leas! one interfuce is employed which enables
a user lo access information concerning the automobile and
control vehicle functions in an efficient manner, The user’
may select one of a plurality of displayed options on a screen
of such an interface. Through audiv, video and/or text
media, the user is provided with information concerning the
selected option and the vehicle function corresponding
therelo. Having been so informed, the user may activate the
selected option 1o control the corresponding vehicle func-
tion.
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1

TECHNIQUE FOR PROVIDING
INFORMATION UPON A NOTABLE
CONDITION IN A YEHICLE

This application is a continuation of application Ser. No.
09/401,039 filed on Sep. 21, 1999, now U.S. Pat. No.
6,175,782 which is a division of application Scr. No. (8/789,
934 filed on Jan. 28, 1997, maturing into U.S. Pat. No.
6,009,355 issued on Dec. 28, 1999,

FIELD OF THE INVENTION

The invention relates generally to information and control
systems and, more particularly, lo a system for use in an
automobile which facilitates a user’s retrieval and/or dis-
semination of information, and control of vehicle functions.

BACKGROUND OF THE INVENTION

Information is vital to day-lo-day activities. With no
access (o information, people cannot function cHiciently in
this society, and their lives and financial well-being are put
in jeopardy. People want lo be well-informed, so much so
that when they are travelling in automobiles, they tune into
tocal radio stations to listen 1o news, weather forecasts and
traffic conditions. For that matier, some automobiles are
cquipped with audiovisual systems including television
(TV) receivers. One such system is disclosed in U.S. Pat.
No. 5,404,443 issued to Hirata. The Hirala system provides
audiovisual information in a aumber of modes including a
TV mode, which may be selected by control swilches
disposed on the periphery of a display.

Automobile users like to be continually updated with
information affecting their travel plans such as weather and
trallic conditions because of its fast changing nature. Auto-
mobile users who are traveling also like to continually keep
in touch with their homes and offices, and to confirm
appointments and hotel reservations so that they can adjust
their itineraries accordingly. To that end, cellular mobile
telephones were introduced to enable automobile users to
conduct business and contact their families while they are
traveling,

In addition, Jocal map information is important to auto-
mobile travelers moving from one locale to another. As such,
navigation systems were developed to help reach their
destinations in an wofamiliar milieu. One such vehicle
navigation system is disclosed in U.S. Pat. No. 5,274,560
issued to LaRue. The disclosed system is based on artificial
intelligence and provides a driver with directions via a voice
interface. The system is built upon an optical disk player
which can be used for entertainment as well. Digitized maps,
comtpressed voice records and compuler programs are stored
on an optical disk compatible with the disk player. Afier a
destination point is identificd, the disclosed system finds the
best route from the digitized maps and guides the driver
therethrough via the voice interface, taking into account the
latest traffic conditions received by an FM receiver to avoid
congestion.

Reccaily, navigation systems based on military global
positioning system (GPS) technology have emerged. One
such navigation syslem is commercially available as an
option for the latest model of the ACURA 3.5 RL awtomo-
bile. This ACURA navigation system receives signals from
a constellation of satellites which is part of the GPS. In
response to these signals, the navigation system pinpoints
the automobile’s focation (in latitude and longitude). It also
detects the automobile’s speed and direction. With geo-
graphic information stored on a bard disk in an onboard

20

5

30

35

40

45

2

computer, the navigation system is capable of verbally and
visually communicating to the user instructions for reaching
the destination.

In addition (0 the above techniques for communications
with automobilc users, & technique for disseminating infor-
mation regarding the automobiles themselves is disclosed in
U.S. Pat. No. 5,442,553 issued to Parillo. The disclosed
system is a vehicle diagnostic and software upgrade system.
In this system, sensors are provided in the vehicle to
generate dynamic data relating (o various mechanical con-
trols and the enginc of the vehicle, including engine R.PM.,
fuel/air mixture, emissions and pollution content informa-
lion. A microprocessor in the vehicle has access (o selectable
program parameters affecting the functioning of the
mechanical controls. The microprocessor collects and trans-
mits the dynamic data 1o a remote diagnostic station peri-
odically or upon its request. In response, the remote station
seuds, to the vehicle, signals indicative of any changes in its
soltware and/or program parameters. The microprocessor
accordingly causes the changes to be made in the vehicle
based on the received signals.

Besides the communication capabilities described above,
an automobile has many accessories and user control ele-
ments such as lights, wipers, a clock, temperature control,
cruise control, seat adjustment control, mirror adjustment
control, and an anti-theft system. A technique for centraliz-
ing the command of the individual conirol efements is
disclosed in U.S. Pat. No. 5,555,502 issued to Opel. The
disclosed system includes a centralized control panel on a
steering wheel which, together with a display, is utilized to
control the electronic componenis of the automobile. The
display is positioned in the area of the driver’s sun visor.
After the driver presses one of the buttons on the control
panel corresponding 1o 4 desired electronic component, a
menu is displayed so that the driver is able to select items
from the menu to program the component. The selection is
accomplished by pressing specified buttons on the panel.

In addition, a technique for controlling vebicle accesso-
ries via voice command is disclosed in U.S. Pai. No.
4,827,520 issued (o Zeinsira. In accordance with lhis
technique, control functions of cach accessory are formatted
in a summary page for display on a screen, which is scanned
by infrared light to sense any touching thereon. By uttering
any of the displayed functions on the summary page, pre-
ceded by either a specified keyword or an actuation of a
push-to-talk switch on a steering wheel, a more detailed
subpage of the sclected function is displayed for further
selection by voice. As an alternative lo the voice command,
the selection can also be accomplished by touching the

* displayed function on the screen.

55

Voice command and touch screen techniques are fre-
quently mentioned in prior art references in controlling car
accessories. In particular, U.S. Pat. No. 5,214,707 issued to
Fujimoto et al. discloses a system for voice-controlling
cquipment inside a vehicle, including microphones capable
of discriminating voice commaods as to whether they are
generated al the driver side or at the assistant side of the
vehicle in a noisy cnvironmeat.

SUMMARY OF THE INVENTION

It is celebratory that technology advances at lightning
speed. However, many people are left behind the techno-
logical fronticr, and to some extent develop “technophobia™.
Sume of them have even given up this technological race,
which is conlirmed by the blinking “12:00” display on the
clocks of many video cassetle recorders (VCRs) being used.
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Similarly, it is Ffantastic that automobiles nowadays
include many advanced accessories such as audiovisual
systems, anti-theft systems, anti-lock brake systems, climate
control, and cruisc contro} which embrace the latest toch-
nologies. However, of all these acoessories, muny aulomo-
bile users only know how to operale the headlights and
windshield wipers, and regard the rest as nuisance. That is,
the users pay for sumerous accessories which they do not
use, resulting in much consumer waste. We have recognized
that such non-use is principally adributed to an inefficient
distribution of operating knowledge of the automobile and,
in particular, its accessories.

Specifically, when automobile users presently want to
learn about certain aspects of an automobile, they need to
consult an owner’s manual which could have been lost or
misplaced when they need it the most. In addition, the
manual is unpopular because many users simply want to
avoid reading any written material, and find it intimidating
as it oftentimes is filled with incomprehensible technical
jargon.

We have further recognized (hat even with the operating
knowledge, many users are overwhelmed and confused with
the large number of koobs, switches and buttons used to
control the individual vehicle parts and accessories.

Accordingly, it is an object of the invention to design an
information and contro! system for use inside an aulomobile
with the user in mind. The user is afforded a centralized
control which may be used in lieu of the knobs, switches and
buttons to operate the vehicle parts and accessories. In
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accordance with the invention, the centralized control is

intimately tied to an information system such that the user is
able to efliciently access information aboul the functions and
opcrations of such parts and accessorics, and in a synergistic
manaer apply that information to operate same, using the
centralized control.

It is another object of the invention that the access to the
informatioa s intuitive and dircct so that the user can obtain
the relevant information in a few selt-explanatory steps. To
that end, the iaveation embraces a multimedia approach
where audio and video media are added (o the traditional text
media to convey information. The additional media
increases lhe dimensions of both the user’s comprehension
of the information and (he user’s interaction with the auto-
mobile. Moreover, the information access is driven by a
muitilevel menu based on an intuitive model of taxonomy
where information is organized in a minimal number of
levels of subject matier from general to specific. The ahove
integration of the multimedia approach with the multilevel
menu approach presents an effcclive way of retricving
information in the automobile. Advantageously, with the
invention, the user would not be distracted or overburdened
by irrelevant information in the course of an information
retricval, which is conducive to a safe driving cnvironment.

In the preferred embodiment, when the user wants (o
access information about a given part or accessory of the
aulomobile, the user is presented with options on a display
screen. Hach option is associated with a respective one of
different parts or aceessories of the automobile. The user is
able {o select lhrough the interface one of the options,
associated with the given automobile part or accessory. The
option, when selected, is highlighted in a first color, for
example, yellow. A voice is then generated by the inventive
system to explain the purpose or the content of the sclected
option before the user commils to it. Having been so
informed, the user may then activate the selected oplion in
retrieving the information of interest. The activated option is
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highlighted in a second color, e.g., blue, to indicale its active
status. The retrieved information is presented to the user
both in text and in voice.

BRIEF DESCRIPTION OF THE DRAWING

Further objects, features and advantages of the invention
will become apparent from the following detailed descrip-

“tion taken in conjunction with the accompanying drawing

showing an illustrative embaodiment of the invention, in
which:

FIG. 1 is a block diagram of sn automobile information
and control system in accordance with the invention;

FIG. 2 illustratcs a control panel and a display interface
for a user to interact with (he system of FIG. 1;

FIG. 3A illustraics a flow chart depicting the steps of an
anti-car-theft routine used in the system of FIG. 1;

FIGS. 3B and 3C jointly illusirate a flow charl depicting
the steps of a routine for presenting various screens to the
user in the system interaction;

FIG. 4A illustrates a screen for eliciting a personal iden-
(ification number (PIN) from the system user;

FIG. 4B illusirales a SELECT A FUNCTION screen
including featurcs thercof in accordance with the invention;

FIG. § illustrates an introduction screen including features
thereof in accordance with the invention;

FIG. 6 illustrates a MANUFACTURER screen including
features thereof in accordance with (he invention;

FIG. 7 illustrates a SAFETY REMINDERS screen includ-
ing featurcs thereof in accordance with the invention;

FIG. 8 illustratcs a THEFT PROTECTION FEAT'URES
screen including features thereof in accordance with the
invention;

FIG. 9 illustrates a QUICK TIP SET-UP screen including
features thereof in accordance with the invention;

FIG. 10 illustraics 3 MAIN MENU screen including
features thereof in accordance with invention;

FIG. 11 illustrates a DRIVER’S VIEW screen including
features thereof in accordance with the invention;

F1G. 12 ilustrates an INSTRUMENT PANEL screen
including fcatures thercof in accordance with the invention:

F1G. 13 illustrates a TACHOMETER AND WARNING
LIGHTS screen including (catures thereof in accordance
with tiie invention;

FI1G. 14 illustrates a segment of the screen of FIG. 13
providing the uscr with informalion regarding a particular
function of the automobile;

FIG. 18 illustrates a CLIMATE CONTROL screen includ-
ing leatures thereol in accordance with the invention;

FIG. 16 illustrates a SAVE screen for saving the user’s
prefercnees in accordance with the invention;

FIG. 17 iliustratcs a DATA EN'TRY sercen in accordance
with the invention for looking up information regarding a

5 specific item in the aulomobile;

FIG. 18 illustrates an INDEX screen with listed items for
which information is available; and

FIG. 19 is a look-up table listing scarchable items and the
corresponding instructions for a processor in the system of
FIG. 1 to provide informalion regarding such items.

Throughout this disclosure, ualess otherwise stated, like
elements, components and sections in the figures are
denoted by the same numerals.

DETAILED DESCRIPTION

FIG. 1 illustrates information and conirol system 100
embodying the principles of the invention for use in an
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avtomobile. System 100 is referred to as the “AUTO
DIRECTOR” system. It is user-friendly and designed with
the awtomobile user in mind. For example, with AUTO
DIRECTOR display intecface 102a to be described, infor-
mation aboul the automobile is readily available literally at
the fingertips of the user. This information includes opera-
tional instructions, maintenance procedures, safety
measures, and information about virtually every capability
of the automobile. In accordance with the invention, the user
is able (o efficiently access such information using multi-
media means involving audio, text and videa media. Also
with interface 1024, or multifunction display interface 1026
to be described, the user is afforded a centralized control
whereby he/she can program or adjust different vehicle pans
and accessories using the information thus obtained.

As shown in FIG. 1, central to system 100 is processor
105 coanceted to memory 115. Data bus 107 connccts
processor 105 to display interfaces 102, input interfaces 104,
communications interfaces 106, output control interfaces
108, vchicle computer interfaces 110, vehicle control inter-
faces 112, self-test interface 114, preferences interface 116,
and audio interface 118. :

Display interfaces [02 include, inter alia, AUTO DIREC-
TOR display interface 102a, which is illustrated in FIG. 2,
together with control panel 205 in FIG. 1. By way of
example, but not limitation, the hardware of interface 102¢
and control pancl 205 arc derived from a prior art navigation
system of the type of the ACURA navigation system. In fact,
interface 1024 and control panel 205 are used in this
illustrative cmbodiment to realize not only AUTO DIREC-
TOR functions to be described, but also the well-known
navigation [unclion.

Interface 1024 includes a conventional hiquid crystal
display screen 209, and LCD driver (not shown) for pro-
cessor 105 to control the display on screen 209. Interface
1024 also incorporates well-known touch-screen circuitry
(not shown) connccted to touch screen interface 104a in
FIG. 1. With this circuitry, the user can interact with
processor 105 by, say, louching a displayed oplion on screen
209. Through interface 104a, processor 105 receives from
the touch screen circuitry a signal identifying the location on
screen 209 where it has been touched. If such a location
matches the predetermined location of one of the displayed
options, processor 105 determines that option has been
selected. With such touch-screen and displayed option selec-
tion capahilities, through AUTO DIRECTOR interface
1024, the vser is able to obtain information on and control
sclectable functions of the automobile such as the instrument
panel, navigation function, mobile phone, radio/CD player,
locks, mirrors, windows, driver’s seat adjustment control,
climate control, windshicld wipers, cruise control, lights,
security function, sicering, ride control, engine and trans-
mission.

Control panel 205 comprises CANCEL switch 205a,
ENTER switch 2055, BRIGHTNESS switch 205¢, PUSH
TO SELECT knob 2054, MENU switch 205¢, MAP/GUIDE
switch 205f, SETUP switch 205g, ZOOM IN switch 205k
and ZOOM OUT switch 205 BRIGHTNESS switch 205¢
comprises a standard variable resistor such that when it is

pushed vne way, operating circuitry 121 responsively causes 6

the display intensity 10 increasc, and the other way to
decrease. ZOOM IN switch 205/ when pressed enables the
automobile user to enlarge a particular visual area of interest
on screen 2009, affording better details. On the other hand,
ZOOM OUT swilch 205; when pressed performs the jnverse
lunction to switch 2054 As an alternative to the touch-
screen capability, switch 2054 similar to a standard joystick
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is provided for the user 1o move from one displayed option
to another ont screen 209 in the same direction (e.g., up,
down, left or right) as the switch is operated. A desired
option may be selected by pressing ENTER switch 2055,
The [unctions of the other switches are described hereinbe-
low as they are called out in the operation of system 100. In
this illustrative embodiment, AUTO DIRECTOR display
wnlerface 102a and control panel 205 e mounted close to
the center of the dashboard of the automobile next to the
steering wheel.

Referring back w FIG. 1, display interfaces 102 also
include multifuaction display intcrface 102b, center console
display interface 102¢, rear console display interface 102d,
and instrurnent panel display interface 102e,

Specifically, multifunction display intceface 1020 is
installed on the dashboard close to interface 102a on the
driver side. Like interface 1024, interface 1025 provides the
user with graphic display and control of selected functions
using well-known touch screen 1echnology. In fact, interface
1025 duplicales cerlain control [unctions (e.g., navigation,
phone, radio and climate control) of interface 1024 so that
the user can usc interface 1025 to control a selected function
while interface 1024 is engaged in another ongoing function.
For example, while the user is relying on AUTO DIREC-
TOR interface 1024 to provide navigalion information to
reach a given destination, the user may want to adjust the
climate control of the automobile. It is inconvenient tor (he
user {o terminate the ongoing navigation mode of interface
1024, albeit temporarily, to access the climate control func-
tion through the interface, adjust the climate control and then
resume the navigation mode. Thus, it is preferable to leave
the navigation mode of interface 1024 alone and use inter-
face 102h to administer the climate control.

Center console interface 102c¢ is installed close to inter-
face 1024 on the passenger side. Similar (o interface 1025,
interface 102¢ provides the front seat passenger with graphic
display and control of functions which include: he front
passenger scat adjustment, door lock, window, climate and
TV controls. If enabled by the driver, control is also avail-
able for the radio/CD player and phone.

Rear console display interface 102d is installed on the
back of a front seat. Similar to interface 102¢, interface 1024
provides rear seat passengers with graphic display and
control of certain functions if enabled by driver or front seat
passenger. These functions include: the rear seat climate,
windows, door locks, radio/CD player and TV controls.

Instrument panel display interface 102 is installed on the
dashboard in front of the driver seat. This interface provides
the driver with graphic display of the vehicle speed, engine
RPM, outside and inside temperatures, oil pressure, fucl
level, time, odometer reading, trip odometer reading and
warning light indicators. Through AUTO DIRECTOR inter-
facc 102a, the system uscr may sclect the display of the

s information in cither an analog or a digital form.

Input intecfaces 104 comprise touch screen interface 104a
and control pancl 208 deseribed before, and voice command
inicrface 104b. The latter is connected to a microphone (not
showa} and comprises standard voice comupiand circuilry
(not shown) for processing voice commands by the user
through the microphone to control or modify selected func-
tions of system 100.

Communications interfaces 106 include phone interface
106a, radio/CD interface 1065, television (I'V) interface
L86c, navigation interface 1064, and beacon interface 106e.
Processor 105 interacts with and controls stundard phone
equipment connected 1o phone interface 106a. Through
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pracessor 105, the user may operate the phone equipment
via voice commaad, thereby realizing hands-free operation
of the equipment. Adternatively, the user may operate the
phone equipment using the touch screen capability provided
by AUTO DIRECTOR display interface 1024 or multifunc-
tion display interface 1026. The user may also operate the
phone equipment via remote switches.

Similarly, processor 105 interacts with and controls one or
more radio receivers and CD players in the automobile
connecled to radio/CD interface 106b. Through processor
105, the user may operate the radio reccivers via voice
command, remote switch and/or touch screen capability.

Processor 105 further interacts with and controls one or
more TV receivers in the automobile connected to TV
interface 106¢. Again, the user may operate the TV receivers
via voice command, remote switches and/or touch screen
capability.

As further described hereinbelow, navigation interface
1064 is connected to a standard inertial guidance system (not
shown) capable of providing gyros information, and deriv-
ing the vehicle location bascd on GI*S information. With the
map information stored in memory 115, the inertial guidance
system is capable of providing the user with navigational
instructions via interface 102a or 102b. Besides the loca-
tional information, local and national emergency informa-
tion may be derived from the GPS information using addi-
tional standard decoding circuitry in interface 106d.

Beacon interface 106¢ is used for connection to a standard

beacon device for detecting a predetermined beacon radio 3

signal to provide additional locational information.

Output control interfaces 108 include lock interface 1084,
mirror interface 108h, window interface 108c, steering col-
umn interface 108d, seat interface 108e, climate control
interface 108, wiper interface 108g, cruisc control interface
1084, light interface 108 and clock interface 108,

Specifically, lock interface 108a compriscs output control
logic controlfable by processor 105 to lock or unlock the car
doors, glove box, console storage, trunk (or liflgate), luel
filler door, brakes and (ransmission, and enable or disable
the child-proof door locks, fuel pump and ignition.

Mirror interfacc 10856 comprises output control logic
controllable by processor 105 to mancuver the positions of
the outside mirrors and inside rear view mirror, and to fold
or unfold the outside mirrors.

Window interface 108¢c comprises output control logic
controllable by processor 105 to incrementally or com-
pletely open or close all windows, and to open, close or Lt
any sunroof.

Steering column inferface 1084 comprises output control
logic controllabie by processor 105 to move the steering
column in or out and up or down,

Seat interface 108e¢ comprises output control logic con-
trollable by processor 105 to (1) adjust the positions of the
front seats forward or aft, and up or down; (2) tilt the front
or rear of the seat cushion up or down; (3) adjust the seat
back lumbar, width and angle forward or aft; (4) increase or
decrease the cushion size and stiffness; (5) raise or Jower the
head restraint; and (6) raise or lower the seat belt height.

Climate control interface 108f comprises output control
logic controllable by processor 105 fo (1) wrn the climate
control system on or off; (2) select an air flow mode; (3) set
fan speeds; (4) enable or disable scat heaters; (5) select fresh
or recirculated air (for driver only); and (6) enable or disable
front and rear defrosters, mirrors and steering wheel heaters
(for driver only).
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Windshield wiper interface 108g comprises output control
logic controllable by processor 105 0 (1) seiect a high, low,
intermittent, single wipe or off mode; (2) set an intermittent
delay; and (3) enable or disable front or rear washers.
[nterface 108g also inchudes control logic for controlling
rin- and speed-sensitive wipers, and for activating an
automatic wash in a single wide mode when the windshield
is at a certain level of opacity.

Cruise control interface 108k comprises output control
logic controllable by processor 108 to (1) turn the cruise
control on or off, (2) scl the vehicle speed, and (3) cancel or
resume the set speed.

Light interface 1087 compriscs output control logic con-
trollable by processor 105 to sclect an automatic on mode or
off mode for parking lights, hcadlights and fog lights; and to
turn on or off map or courtesy lights.

Clock interface 108 comprises output coatrol logic con-
trollable by processor 105 o set an initial date and time on
a conventional clock (not shown) connected to interface
108j. System 100 relies on the current date and time kept by
the clock to provide a time roforence for the system func-
tions.

Vehicle computer interfaces 110 include anti-lock brake
computer interface 110a, engine computer interface 110b
and supplemenlal restraint computer interface 110¢ for pro-
cessor 105 to communicate with the compulers controlling
the anti-lock brakes, engine and supplemental restraints
(eg., back-up aitbag deployers and seat belt tensioners),
respectively. Interfaces 110 also include back-up interface
110d through which processor 105 receives and analyzes
sigpals from the engine, anti-lock brake and supplemental
restraint compulers. These signals would indicate to proces-
sor 105 any failures of the computers. In response to a
computer failure, processor 105 causes a corresponding
back-up compuler connected to interface 1104 to provide a
back-up function.

Vehicle control interfaces 112 include steering interface
112a, ride interface 112b, cngine interface 112¢, transmis-
siofi” interface 112d, traction control interface 112e, and
security interface (12f

Specifically, steering interface 112a comprises input
monitoring and output control logic for processor 105 to
lighten or tighten the steering effort ratio in response to
changing road conditions. Through interface 102a, (he user
may opt for manual or automatic steering effort ratio control.
Interface 12a is capable of adapling and storing data
according to the driver’s inputs. It also allows for steering of
front and/or rear wheels for sporty or increased stability.

Ride interface 1126 comprises input monitoring and out-
put control logic for processor 105 to lighten or stiffen the
ride control to front and/or rear of vehicle in response to
changing road conditions. Through interface 102a, the user
may also opt for manual or automatic ride control.

Engine interface 112¢ compriscs input meonitoring and
output control logic allowing for shutting off a specified
oumber of cylinders, and varying valve and cam timing to
increase performance or fuct cconomy. This interface also
allows for manual or automatic control of the engine
components, and includes the capability of adapting and
storing data according to the driver’s inputs.

Transmission interface 1124 compriscs input monitoring
and output control fogic for selecting manual or automatic
shifting of the transmission. In an automatic shifting mode,
interface 1124 is capable of adapting and storing data
according to the driver’s inputs. Interface 112d also allows
for control of a variable differential ratio for fast acceleration
and high cconomy cruise. :
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Traction control interface 112e comprises input monitor-
ing and output control logic providing information on
whether power is delivered to front and/or rear wheels of the
vehicle and what proportion of the power is delivered to
each wheel. This interface also allows for manual or auto-
matic conirol, and such functions as yaw control in coop-
cration with the anti:lock brakes and an engine cylinder
shutoff.

Security interface 112f comprises control logic for setting
4 securily level, and cnabling or disabling a number of
security related functions such as the fuel supply cut-off,
motion detector, brake locking, etc. Interface 112f also
allows entry of a new or alteration of an exisling personal
identification number (PIN) for personalization of the
vehicle functions, i.., saving the vehicle functional prefer-
ences.

In accordance with an aspect of the invention, system 100
incorporates an anti-car-thefl lechnique involving securily
interface 112f. In accordance with this inventive technique,
security interface 112f further comprises a sensor for detec-
tion of a predetermined condition to trigger an ant-theft
routine. It will be appreciated that a person skilled in the art
will come up with many different triggering events causing
the sensor to invoke the routine. For example, a passive way
of triggering the anti-theft routine would be after the sensor
detects Lhat Ihe engine is off and the user has opened, closed
and locked the driver's door.

In any eveat, as soon as processor 10§ receives from the
sensor a signal requesting an invocation of the anti-thefi
routine, processor 105 retrieves from navigalion interface
1064 GPS information identifying the parking location of
the automobile, as indicated at step 251 in FIG. 3A. Pro-
cessor 105 then stores at step 253 the parking location GPS
information in memory 115. At step 255, processor 108
determines whether the sccurity measures remain on. By
way of example, but not limitation, such determination is
based on information from lock interface 108a indicating
whether the driver’s door is properly unlocked, If that door
is properly unlocked, processor 105 determines that the
securily measures are called off, and the anti-theft routine
comgs o an cnd, as indicated at step 257.

Otherwise il processor 105 determines that the security
measures remain on, processor 105 at step 259 relrieves
from navigation interface 106d GPS information identifying
the current location of the automobile, Processor 105 then
compares at step 261 the current location GPS information
with the parking location GPS information previously
stored. 1f processor 105 at step 262 determines that the
current location matches the parking location based on the
comparison, the anti-theft routine returns to step 255 after a
predeteemined period. Otherwise if processor 105 deter-
mincs that the current location docs not match the parking
location, processor 105 assumes that the antomohile has
been removed withowt authorization, ie., stolen. At this
point, if a conventional alarm system is connccted to sceu-
rity interface 112f, processor 105 would cause an alarm 1o
come on, gas lo be cut off, ctc.

In this example, 2 conventional transmitter (not shown) is
connecled to security interface 112f and transmils a prede-
termined sequence of signals reccivable by a law cnforce-
ment agency or a suitable alarm monitor company when it
is activated. Continuing the example, processor 105 trans-
lates the GP’S information identifying the current vehicle
location into the corresponding sireet address based on the
map information stored in memory 115, as indicated at siep
263. Processor 105 at step 265 looks up one or more phone
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numbers pre-stored in memory 115 for reporting to the law
enforcement ageacy (or the alarm monitor company) about
the stolen status. Alternatively, a list of phoge numbers
associated with law enforcement agencies (or braaches of
the alarm monitor company) in many different geographic
locations is pre-stored, along with the GPS information
identifying, the locations of the respective law enforcement
agencies (or alarm monitor company branches). This being
so, processor 105 locates the closest law enforcement
ageney (or alarm monitor company branch) and its associ-
aled phone number(s) by comparing the current vehicle
location GPS information with the respective agency (or
braach) location GPS information.

In any event, processor 105 at step 267 initiates a call to
a law enforcement agency (or an alarm monitor company
branch) through phone interface 106a using the phone
number just located. After the phome comnection is
established, processor 105 provides through the connection
information about the current address of the vehicle using
conventional voice synthesizer circuitry (not shown) in
audio interface 118, and the pre-recorded information about
the vehicle itself such as its vehicle identification number
(VIN), model, year, color, license number, etc., as indicated
at step 269. Through the same phone connection, processor
105 may also provide inforination about the vehicle’s owner
such as his/her name and contact number so that the law
enforcement agency (or slacm monitor company branch) can
notify the owner of the incident. Processor 105 at step 271
activales the alorementioned transmilter connected o secu-
rity inlerface 112fto generate the predetermined sequence of
signals in case the stolen vehicle is in transit. For that matter,
processor 105 can also repeatedly check on the latest vehicle
location and report any new address differeat from the one
previously reported. Thus, by tracking the signals in the
vieinity of the fatest reported vehicle location, the law
enforcement agency (or alarm monitor company) would
recover the vehicle in an efficient manner. )

Referring back to FIG. 1, self-test interface 114 comprises
input/output (I/0) conirol logic for performing an active
self-test of system 100 on power up or at the user’s request.
Specifically, interface 114 polls cvery other interface in
system 100 for a seif-test result. Lach interface, when polied,
performs an active self-test and reports the test results to
interface 114, where such test resulls are gathered and
caused to be displayed oo interface 102a.

Preferences interface 116 monitors changes made by the
user in selected fuactions after the user logs on system 100,
and prompts the uscr to save such preferences. These
preferences are stored in memory 115 in association with the
user’s PIN. Functions affording the user choices include auto
locks, an casy cniry, auto lamps, the scat position, steering
column position, mirror position, radio, steering, ride, trans-
mission shift, engine performance, climate, and securily
level.

Audio interface 118 compriscs /0 control logic for
receiving audio signals from a radio/CD, TV, compact disk
(CD) player, or phone iuterface, processing the received
audio signals, providing proper amplifications thercto, and
routing the resuliing sound to appropriate speakers and
headphones (not shown) connected to interface 118. In this
illustrative embodiment, AUTO DIRECTOR display inter-
face 102a and multifunction display interface 102b share the
same speakers. Interfuce 118 also provides center and rear
console display interfaces 102¢ and 1024 with scparatc
audio channcls, speakers and headphone outputs. The front
and rear speakers may be muted by the user as a preference.

[nferface 118 also processes requests [rom other interfaces
for pre-recorded digital sounds stored in a SOUNDSGOOD
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library in memorty 115 and routes the requested sounds fo the
appropriate interfaces. In addition, interface 118 comprises
the conventional voice synthesizer circuitry for providing
voice messages to the appropriate interfaces.

FIGS. 3B and 3C jointly iltustrate routine 300 for
accessing, through AUTO DIRECTOR display interface
1024, a main menu to obtain operational instructions, main-
tenance procedures, safely measures, and other information
about the automobile, collectively referred to as “Quick
Tips”. Routine 300 is stored in memory 115 and initiated
when SETUP switch 205g in FIG. 2 is pressed. Instructed by
routine 3N, processor 105 at step 301 elicits a PIN from the
user by displaying a screen of FIG. 4A through interface
182a. As shown in FIG. 4A, a video key-pad comprising
numeral keys “1” through “9”, and “*” and “#" keys are
displayed on screen 209. In response, the user enters a
sequence of numerals by touching the corresponding dis-
played keys, lollowed by the “#” key.

It should be pointed vut that in accordance with another
aspect of the invention, when a displayed key or option is
touched on the screen of AUTO DIRECTOR display inter-
{uce 1024 or multifunction display interface 102b, a tone
pre-selected by the user from the SOUNDSGOOD library is
generated through audio interface 118, indicating that the
key or option has been touched on the screen.
Advanlageously, relying on the audio tone confirmation, as
- opposed to a visual conficmation, the user while driving can
continually watch the road.

The user may allernatively enter the abuve numeral
sequence using control panel 205 in a manner to be
described. In any event, processor 105 then verifies at step
303 the PIN enlry by comparing it with the user’s pre-
selected PIN. The latter is stored in memory 115, along with
the user’s preferences. In a standard way, the user is given
a few chances (o enter a correet PIN. Verification of the PIN
catry identifies the user as a legitimate user. Thus, if the PIN
entry is not valid, routine 300 comes to an end, as indicated
at slep 304.

Otherwise if the PIN entry is valid, processor 105 at slep
305 causes interface 102a to display on screen 209 a
“SELECT A FUNCTION" screen, which is illustrated in
FIG. 4B. As shown in FIG. 4B, two options, narmcly,
“NAVIGATION” and *QUICK TIPS”, are displayed on
screen 209. By default, NAVIGATION option 401 is high-
lighted yellow when the screen of FIG. 4B appears.

It should be pointed out that in this illustrative
embodiment, a yellow highlight on an option indicates that
the option is selected but not yet activated. Once a yellow
highlighted option is activated, the option is highlighted
blue. System 100 then performs according to the activated
option.

Thus, in this instance, the user may activaie the yellow
highlighted NAVIGATION option by touching the option on
screen 209 or by pressing ENTER switch 2055

However, if QUICK TIPS option 403 is desired, the user
may touch that option on screen 209, which would then be
highlightcd yellow. A second touch on the same option will
change the highlight to blue, indicating the active status. As
an alternative, the user may utilize knab 2084 of FIG. 2 1o

select QUICK TIPS option 403 by first pushing the knob to ¢

the right. In response, processor 105 causes the yellow
highlighl (o move from delault NAVIGATION option 401 to
QUICK TIPS option 403. The uscr can then scleet the
QUICK TIPS option by pressing ENTER swilch 2055, U pon
sclection, the yelluw highlighted option will again turn blue.

Processor 105 at step 308 detects an activation of either
NAVIGATION option 461 or QUICK TIPS option 403. If

3G
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NAVIGATION option 401 is activated, processor 105 at step
311 causes system 100 to enter ints a navigation mode. In
this mode, processor 165 causes navigational instructions to
be displayed on screen 209 in a conventional manner, In
providing the navigation instructions, the standard inertial
guidance system connected to navigation interface 1064
receives signals from a constellation of GPS satellites main-
tained and controlled by the U.S. Departmeant of Defense. In
response fo these signals, the inertial guidasce system iden-
tifies the location (in longitnde and latitude) of the automo-
bile. The system also delects the vehicle speed, and the
direction in which the vehicle is headed. By accessing the
map information stored in memory 115, the system is
capable ol visually and verbally providing the user with
directions to a given destination through AUTO DIRECTOR
display interface 1024 and audio interface 118, respectively.
Otherwise if activation of QUICK TIPS option 403 is
detected at step 308, processor 105 causes interface 1024 to
display an infroduction screen on screen 209, as indicated at
step 314. This introduction screen is illistrated in FIG. §.
As shown in ['IG. 5, system source identification, warning
and instructional information appear on the introduction
screen, along with two options, “MAIN MENU” and
“READ ME”. The default option in this instance is READ
ME option 581 which is highlighted yellow. Processor 105

5 detects at step 317 whether MAIN MENU option 503 or

READ ME option 501 is activated. If MAIN MENU option
503 is activated, routine 300 proceeds o step 340 to be
described. Otherwise if READ ME option 501 is activated,
routine 300 procceds to step 320 where processor 105 causes
a scries of three screens to be displayed. The first screen of
the series is a “MANUFACTURER” screen, which is illus-
trated in ['IG. 6.

As shown in [IG. 6, a description of the QUICK TIPS
system appears on the MANUFACTURER screen. I the
text 1o be displayed exceeds one screen, which is the case
here, scrolling options comprising scroll-up option 605 and
scroll-down option 607 are provided. When option 605 is
touched and activated on screen 209, additional text scrolls
up one paragraph at a time. Option 607 performs an inverse
function to option 605. Again, as an alternative, the user may
mancuver PUSH TO SELECT knob 205d until the desired
scroll option (or dircctiun arrow) is highlighted yellow, The
activation of the highlighted option is achicved by pressing
ENTER switch 203b.

By default, displayed option 609 has the “AUTO VOICE”
wording thereon and is highlighted blue as the MANUFAC-
TURER screen comtes on. Accordingly, a pre-recorded voice
is activated by processor 108 through audio interface 118 to
read the entire text associated with this screen without
interruption, including the text which is not presently shown
on screen 209 but otherwise shown upon scrolling. To alter
the AUTO VOICE function, the user may touch option 609
on screen 209, or altematively press ENTER switch 205b.
By doing so, the “AUTO VOICE” wording on option 609
changes to “MANUAL VOICE”, which is highlighted blue,
indicating #ts active stalus. ‘

In accordance with the MANUAL VOQICE function, a
pre-recorded voice reads the displayed text only, and stops
reading until additional text is scrolled onto the screen. To
silence the voice, the user may again touch option 609 on

screcn 209, or altcrnatively press ENTER switch 2086, By -

doing s0, the “MANUAI. VOICE” wording on option 609
changes to “VOICE OFF”, and the voice is deactivated, with
the option now highlighted yellow. ‘The cycle of the AUTO
VOICE, MANUAL VOICE and VOICE OFF functions can
be repealed by successively touching option 609 or pressing
switch 205b.
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Other displayed options on the screen of FIG. 6 include
PREVIOUS option 611 and NEXT option 613. As indicated
at step 323, option 611 when selected causes routine 300 (o
return to step 314, where the introduction screen of FIG. §
is again displayed. Otherwise, if option 613 is selected,
routine 300 proceeds to step 326 in FIG. 3C where processor
105 causes a “SAFETY REMINDERS” screen to be dis-
played on screen 209. FIG. 7 illustrates such a screea.

As shown in FIG. 7, like the MANUFACTURER screen,
the SAFETY REMINDERS screen includes option 6§09
displayed with the default wording “AUTO VOICE”
thereon, PREVIOUS option 611, NEXT option 613, scroll-
up option 605 and scroll-down option 607. This screen
reminds the user of the safety features of the vehicle
including, for example, air bags and seat belts. As indicated
at step 329, opiion 611 when selected causes routine 300 to
teturn 1o step 320 of FIG. 3B. Otherwise if option 613 is
selected, routine 300 proceeds to step 332 where processor
105 causes 2 “THEFT PROTECTION FEATURES” screen

to be displayed on LCD screen 209. FIG. 8 illustrates such

a screen.

As shown ig FIG. 8, the THIEFT PROTECTION FEA-
TURES screen similarly has thereon displayed options 605,
607, 609, 611 and 613. This screen describes to the user a
theft-deterrent system including the anti-theft routine of
FIG. 3A equipped in the vehicle. As indicated at step 335,
option 611 when selected causes routine 300 1o return to step
326. Otherwise if option 613 is selected, routine 304 pro-
ceeds {o step 338 where processor 105 causes 2 “QUICK

TIPS SET-UP” screen (o be displayed on LCD screen 209, -

FIG. 9 illustrates such a screen.

As shown in FI1G. 9, the QUICK TIPS SET-UP screen
comprises two arrays of displayed options, denoted 901 and
903, respectively. Array 901 concerns the volume of the
audio part of system 100. In this illustrative embodiment, the

25

uscr may sclect the options in array 901 to respectively turn

the volume off, to a “SOIT” level, to a medium level, and
to a “LOUD” level. Array 903 concerns the display of LCD
119 of system 100, In this itlustrative embodiment, the user
may select the options in array 903 to respectively tumn the
display off, adjust it to a “DAY” setting, adjust it 10 a
“NIGHT” sctting, and have it automatically adjusted. When
the QUICK TIPS SETUP screen comes on, by default, the
volume is set to a medium level (i.e., the “MED” oplion in
array 901 highlighted blue), and the display is sct to be
automatically adjusted (i.c., the “AUTO” oplion in array 903
highlighted bluc).

Also shown in FIG. 9 is NEX'T option 905. By sclecting
this option, routine 300 retumns 1o step 340 of FIG. 3B where
a “MAIN MENU” screen is displayed ou LCD screen 209.
After routine 300 is performed, the scecen of FIG. 9 cap be
invoked at any time by pressing SETUP swilch 205g to
re-adjust the volume and the infensity of the LCD of syslem
100.

FIG. 10 illustrates the MAIN MENU screen. This screen
comprises displayed options disposed in columns 1001,
1003, 1005, and 1007. For cxample, column 1001 includes
DRIVER’S VIEW option 1001a, STEERING COT.UMN
CONTROLS option 160156, LOCK option 1001c, DRIVING
TIPS option 1001d, and INDEX option 1001e. It should also
be noted that this screen can be invoked at any time by
pressing MENU switch 208e,

When the MAIN MENU screen comces on, by default,
DRIVER'S VIEW option 10014 is highlighted yellow, indi-
cating that it is selected. However, the user may touch any
other displayed option on screen 209 for re-selection. A

S
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further touch on the yellow highlighted option changes its
color to blue and activates same. Again, the user may
alternatively maneuver PUSH TO SELECT knob 2054 to
re-select any other displayed option, followed by a depres-
sion of ENTER switch 205b (o activate the selected option.
Since LCD screen 209 is compact, the display area for each
option on the MAIN MENU screen is generally small. As a
result, selection and activation of an option by touching the
option on the screen is susceptible to etrors, especially when
the vehicle is in motion. Thus, in this situation it may be
preferable to achieve the same result using knob 2054 and
switch 208b, instead.

In addition, because of the small display area allocated to
cach option on the MAIN MENU screen, the wording on the
option is brief and thus tends to be cryptic. In accordance
with a featurc of the invention, after a predetermined time
(c.g., a few scconds) has clapsed from the option’s being
highlighted yellow, processor 105 causes a voice to be
generaled on speakers 127 (o explain the purpose of the
option before the user activates it. For example, after a
predetermined delay from DRIVER’S VIEW option
1801a’s being highlighted yellow, a voice is activated,
stating the option namc, followed by an cxplanation of the
purpose of the option such as “To provide location of dash
mounted components.” Thus, this inventive feature allords a
preview of the option before the user commils to it, thereby
avoiding unnecessary backtracking.

Continuing the example, after hearing the preview of
option 10014, the user decides to select that option. In
respoase, processor 105 causes a “DRIVER’S VIEW”
screen to be displayed on screen 209. Such # screen is
illustrated in FIG. 11. When the DRIVER'S VIEW screen
appears, VOICE option 1101 is highlighted blue, indicating
that voice announcements are active. To disable the voice

announcements, the user may touch VOICE option 1101 on

screen 209, or alternatively press ENTER switch 205b.
VOICE option 1101 would be highlighted yellow when
disabled.

As also shown in FIG. 11, a view ol the inlerior of the
automobile from the driver’s perspective is provided.
Underneath that view, DASH-MOUNTED CONTROLS
option 1103, INSTRUMENT PANEL option 1105, AUDIO
SYSTEM oplion 1107, CLIMATE CONTROLS option
1109 and PREVIOUS option 1111 are displayed. By default,
DASH-MOUNTED CONTROLS option is highlighted yel-
low. However, the user in this example decides 1o select
INSTRUMENT PANEL option 1105, instead. By touching
option 1105 on screen 209, the option is highlighted yellow.
If VOICE option is not disabled, after a predetermined delay,
an amnouncement such as “To provide iaformation on
gauges, meters and warning lights” comes on to preview the
purpose or content of option 1105. Options 1103, 1107, and
L1109 are similarly programmed. In this instance, selecting
PREVIOUS option 1111 coables the uscr to return (o the
MAIN MENU screen of FIG. 10.

Continuing the example, assuming that the user activates
option 1105 after hearing the preview, in response processor
105 causcs an “INSTRUMENT PANEL” sereen to be dis-
played on screen 209. Such a screen is illustrated in FIG. 12.
As shown in FIG. 12, the previous screen format is generally
maintained in that it provides a view of the object (the
instrument panel of the aulomaobile in this instance) pertinent
to the option which has been selected, along with displayed
options for further sclection thercunder, Based on the dis-
closure herctofore, the design and operation of these screens
by now are apparen! to & person skilled in the arl, and
become self-explanatory.
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In accordance with another feature of the invention,
individual elements on the instrument panel showa in FIG.
12 are labeled with pumerals “17, “2”, “3”, “4” and “5”
which correspond to option 1201a designated “1.
TACHOMETER AND WARNING LIGHTS”, option 12016
designated “2. TURN SIGNAL/IAZARD WARNING”,
option 120lc designated “3. SPEEDOMETER AND
WARNING LIGHTS”, option 120le designated “4.
ODOMETER & TRIP METERS/OUTSIDE
TEMPERATURE”, and option 1201f designated “5. FUEL/
TEMP GAUGE AND WARNING LIGHTS”, respectively.
As such, the function of the displayed options is two-fold.
First, the wording on each displayed option informs the user
of what the corresponding elemeni(s) represents. Second,
cach displayed option is alsc for selection to obtain more
information about the corresponding element(s). In addition,
with the above voice preview fealure, the user is further
apprised of the purposc or content of the option before
he/she commits 1o it. For cxample, TACHOMETER AND
WARNING LIGHTS option 1201a corresponds o a voice
preview such as “To provide information on tachometer,
malfunction, maintenance required, low oil pressure and
charging system failure indicators.”

Assuming that the user in this instance activates option

1201a, in rcsponse processor 105 causes a “TACHOM-

ETER AND WARNING LIGHTS” screen to be displayed
on screen 209. Such a screen is illustrated in FIG. 13.

FIG. 13 shows VOICE option 1301 similar to option 1101
described before, TIP option 1303, a tachometer of the
automobile denoted 1308, warning lights collectively
denoted 1307, and options 1309a through 1309f in display
segment 1311.

When TIP option 1303 appears on screen 209, it indicates
that helpful hints or reminders are available upon selection
thereof. In accordance with another feature of the invention,
the appearance of TIP option 1303 is accompanied by the
playing of a sound segment associated therewith. This sound
segment may be pre-sclected by the user from the
SOUNDSGOOD library. After an adaptation period, the user
would be able to rely on the familiar sound segment, without
looking at the screen, to alert him/her of the availability of
the TIP option.

Similarly, the user may pre-select another sound segment
associated with warnings. Such a sound segment should
connole urgency or even cmergency as such warnings
include, for example, engine overheuling, an extremely low
fuel level cawtion, GI’S cmergency information from navi-
gation interface 1064, ctc. Under control of processor 118,
audio interface 118 precmpts any on-going antouncement
and momentarily substitute thercfor any such warning as
s00n as it occurs, which is preceded by the associated sound
segment.

In any cvent, if option 1303 is sclected in this instance, a
voice comes on and utters a tip regarding tachometer 1305
such as “To prevent engine damage, do not drive with peedle
in red zone” 'This tip is also momentarily displayed on
segment 1311 in licu of options 1309« through 13091

Similar 10 the elements on the INSTRUMENT PANEL
screen, lachometer 1305 and warning lights 1307 on this
screen are individually labeled and correspond to options
13094, 13095, 1309¢, 1309¢ and 1309/, respectively.

Assuming in this example that MAINTENANCE
REQUIRED option 1309¢ is activated, display scgment

1311 would be replaced by new display segment 1411

Mustrated in FIG. 14, As shown in FIG. 14, ilem 1401
indicates the subject selected, ie., “MAINTENANCE

30
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REQUIRED". Item 1403 explains what the MAINTE-
NANCE REQUIRED warning light, when on, indicates. In
this instance it states, “Maintenance required waming light
comes on o indicate it is time for scheduled maintenance.”
PREVIOUS option 1405 cnables the user lo reactivate
segmeat 1311 of FIG. 13,

Assuming [urther that at this point the user wants 1o learn
about and also to program the air conditioning of the
automaobile, the user may access a “CLIMATE CONTROL”
screen by successively pressing the PREVIQUS option to
backtrack to the DRIVER’S VIEW screen of FIG. 11, where
CLIMATE CONTROLS option 1109 is available. As a
second alternative, the user may press MENU switch 205e
lo invoke the MAIN MENU screen of FIG. 10, where a
“CLIMATE CONTROLS” option within column 1003 is
available, A third alternative is provided in the event that the
user cannot immediately relate “air conditioning” to the
CLIMATE CONTROLS option. At the MAIN MENU
screen of FIG. 10, the user may select Index option 1001 to
be described. It suffices to know for now that this option
allows the user to access the “CLIMATE CONTROIL.”
screen using the term “air conditioning”.

FIG. 15 illustrates the “CLIMATE CONTROL” screen.
With the voice enabled, a first touch on any displayed option
on screen 209 causes it to be highlighted yellow, indicating
its selected status. Asecond touch causes it to be highlighted
blue, indicating its active status. With the voice disabled,
only one touch on any displayed option activates it.

As shown in FIG. 15, the MODE options include OFF
option 1511, AUTO option 1513, A/C option 1515, HIEAT
option 1517, and SMART CLIMATE option 151Y. It should
be noted that only one of the MODE options can be active
ata time. In this example, assuming that the voice is enabled,
when OFF option 1151 is selected by a first touch, a voice
explaining the option comes on, uttering “To disable climale
control.” A second touch on the same option would then shut
the climate control off through climate control interface
108f.

When AUTO option 1153 is selected by a first touch, a
voice comes on lo explain the option, uttering “System
automaticaily determines air-flow distribution ard volume
for optimum efficiency.” A second Louch on (he same option
cnables the automatic control, followed by a voice uterance,
“Set desired temperature.” Temperature display 1535 then
flashes with the current temperature setting, prompting the
user to set a desired temperature in a manner to be described.

If the user neglects to set a temperature after a predeter-
mined time, in accordance with another aspect of the
invention, a tempcerature range is automatically maintained
by processor 105 in response to the date and time informa-
tion from clock interface 108, and the GPS information
from navigation interface 106d. Based on the date and time
information, processor 105 knows what the current season
(¢.g., mid-winler versus mid-summer) and time of the day
{c.g., night verse noon) arc. Based on the GP'S information,
processor 105 knows the region (e.g, New England versus
Southern California) where the vebicle is. Processor 105
looks up a table stored in memory 115 containing predeter-
mined temperature ranges corresponding to different com-
binations of the temporal and geographic parameters. [t then
prescribes an appropriate temperature range according to the
table. This temperature range is updated by processor 105
periodically to reflect changes in the time of the day and the
geographic location of the vchicle.

Similarly, A/C option 1515 and HLAI option 1517

s respectively enable the user to activate air conditioning and

heaters at a desired temperature or a default temperature
range.
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SMART CLIMATE option 1519 is designed to allow the
user {0 program the climate control for the next ride before
he/she leaves the vehicle. When SMART CLIMATT option
1519 is sclected by 4 first touch, a voice comes on 1o explain
the option, uttering “To ¢nable pre-healing or pre-cooling of
vehicle.” A second louch on the option activates the
function, followed by a voice utterance, “Set desired tem-
perature. Sel desired time using fan speed arrows.” Tem-
perature display 1535 then tlashes the current temperature
setting, prompting the user to set a desired temperature.
Similarly, fan speed display 1541 then flashes the current
date, followed by current time, prompting the user to set the
date and-time that the user plans to re-enter the vehicle.
Through climate control interface 108, processor 105 deter-
mines whether the current level of power from the car
battery and any back-up power sources is sufficient. If it is
insufficicnt, a message such as “Fail to pre-condition vehicle
temperature” is issued through audio interface 118 to notify
the user of the noncompliance. Otherwise, when it is close
to the re-catry time, processor 105 detcrmines the start-up
time to effect the pre-conditioning, depending on the tem-
perature difference between the inside and outside of the
vehicle at that time. Processor 105 would then cause a
combination of heaters and/or heat pumps (not shown)
connected to inlerface 108f to pre-condition the vehicle
temperature. In order to avoid substantially draining the
power, in this illustrative embodiment, the requested tem-
perature would be maintained up to an hour after the set
re-cutry fime.

The Air options in FIG. 15 include FRESH option 1521 :

and RECIRCULATED option 1523. Only one of these two
options can be active at a time. When FRESH option 1521
is selected by a first louch on Lhe option, & voice comes on
to cxplain the sclected option, uttering *“1o sclcct outside air
to circulate in vehicle” A sccond touch on the oplion
activates the sclection to ventilate the vehicle with oulside
air. Similarly, RECIRCULATED option 1523 allows the
user lo select the inside air for recirculation in the vehicle.

‘The VENT options in FIG. 15 include FLOOR option
1525, FLOOR/MASH option 1527, DASH option 1529,
DEFROST option 1531 and FLOOR/DEFROST option
1533. Only onc of these five options can be active at a time.
When FLOOR option 1525 is selected by a firstlouch on the
option, a voice comes an explaining the option, uttering
“Main air distribution to floer.” A second touch on the oplion
directs an air flow toward the vehicle floor.

Similarly, FLOOR/DASH option 1527 enables the user to
bifurcate the air flow between the floor and the dashboard.
IDASH option 1529 erables the user to direct the air flow
from the dashboard. DEFROST option 1531 enables the user
to dircct the air flow toward the windshicld and sclect fresh
air if not selected. FLOOR/DEFROST option 1533 enables
the user to bilurcate the air flow between the floor and
windshield.

Temperature display 1535 displays the temperature
selected by the user. Touching vn up-arrow 1537 increases
the sclected temperature while touching on down-arrow
1539 decreases same. Continued touching on either
up-arrow 1537 or down-arrow 1539 causes the temperature
setting to change rapidly.

Similarly, fan speed display 1541 displays the fan speed
(high, medium or low) selected by the user. Touching on
up-arrow 1543 increases the selected fan speed while touch-
ing down-arrow 1539 decreases same.

The HEATERS options in FIG. 15 include SEAT option
1547, MIRROR option 1549, REAR WINDOW option

s
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1551, STEERING WHEEL option 1553, and ALL option
1554. One or more of these options can be active at the same
time. Whea SCAT option 1547 is selected by a first touch on
the option, a veice comes on to explain the option, nttering
“To enable seat heaters.” A second touch on the option

activates the scat heaters connected to climate control inter-
face 108f

Similarly, MIRROR option 1549 cnables the user to
activate outside mirror heaters. REAR WINDOW option
1551 enables the user to activate a rear window delroster.
STEERING WIILEL option 1553 enables the user to acti-
vale a steering wheel heater. Finally, ALL option 1554
enables the user to activate all of the heaters simultaneously.

In personalizing the vehicle, preference interface 116
monilors any user adjustments to cerfain vehicle functions
by comparing their current scttings with the corresponding
stored preferences in memory 115. Thus, for example, if the
user changes any of the setlings relating (o the climate
control such as the mode, vent, air, temperature, fan speed,
etc. from ifs previous preferred setting, preference interface
116 causes a SAVE screen to appear oo screen 209. This
SAVE screen is iflusirated in FIG. 16. As shown in FIG. 16,
the user is prompted to save the change in the setting that
he/she has just made. The user at this point may activate
SAVL option 1601 to change the previous preferred setting.
The SAVE screen thereafter disappears in favor of the
previous screen. otherwise, he/she may activate CLOSE
option 1603 to close the SAVE screen, without storing the
latest setting, which is then treated as a temporary setting. In
the latter case, for example, a restart of the automobile will
obliterate such a temporary setting, and reinstate the stored
preferred setting,

Climate control screens can similarly be invoked by the
front passenger and rcar passengers on display interfaces
102¢ and 1024, respectively. Such screens provide similar
MODE options including OFF, AUTO, A/C and HEAT
options; and VENT options including LOWER VENT,
UPPER VENT and T.OWER/UPPER vent options. They
also provide for temperature and fan speed adjustments for
the respective localized areas. However, no save screen is
provided.

Using INDEX option 1001e of FIG. 10 1o look up
information on and/or to controf various items in the auto-
mobile will now be described. After option 1001e is
activated, a DATA ENTRY screen illusirated in FIG. 17 is
cxhibited on screen 209, As shown in FIG. 17, a message
“Enter Letter Or liem Name” appears to prompt ihe user for
an entry of the name of the item of interest or its beginning
letter. For this purposg, entry options for letters A through Z
arranged in a grid format are provided in section 1701 for
selection. [n addition, DONE option 1703, when activated,
mdicates 1o sysicm 100 that the entry is completed. Subdis-
play 1705 is used to echo the user’s entry (o ensure its
correctness.

In this illustration, the user enters “AIR CONDITION-
ING” as exhibited on subdisplay 1705. In response, an
INDEX screen shown in FIG. 18 appears on display screen
209, with the search item name “AIR CONDITIONING”
highlighted yellow. It should be noted that other item names
such as “Anti-lock Brake System indicator™ arc also shown,
and they are in afphabetical order following “AIR CONDI-
TIONING”. This stems from the design of system 100
whereby the user may convenicntly coter the beginning
letter of the search item name only. In that case, a list of item
names in alphabetical order with the first itern name having
the same beginning letter highlighted yellow. For instance,
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if the user had only entered “A” for "AIR
CONDITIONING”, a list of item names starting with “A” in
alphabetical order would appear on screen 209 (although in
this instance it would be the same list as shown in FIG. 18
as “ AIR CONDITIONING” is the first item with a lefter “A”
in systeot 100). If the user cannot locate the name of the item
of interest in the list, he/she may scroll the screen using
scrol-up option 1801 or scroll-down option 1803 to review
additional item names after or before the listed item names.
Alternatively, the user may select PREVIOUS option 1805
to return to the screen of FIG. 17 to enter the complete item
name.

In any event, aflter the user locates the item name on the
INDEX screen, the user may then touch the item name to
access information oo that item. To that end, a look-up table
is stored in memory 115. FIG. 19 illustrates such a look-up
table, wherein left column 1901 lists each item name in
alphabetical order in the index, and right column 1903 lists
the corresponding instruction for processor 108 to carry out
lo access information on that item. For example, according
to row 1905 of the table, the selection and activation of the
item name “AIR CONDITIONING” causes processor 105 to
connect the user to the CLIMATE CONTROL screen of
FIG. 15 previously described.

The tforegoing merely illustrates the principles of the
invention. It will thus be appreciated that those skilled in the
arl will be able {o devise numerous other systems which
embody the principles of the invention and are thus within
ils spirit and scope. .

For example, based on the disclosure heretotore, it is
apparent that through system 100, the user can rva diagnos-
tics on selected parts of the automobile by voice command
or touch-screen control.

In addition, in the disclosed embodiment, through system 3

100, the user is able to program the climate control for the
nex! ride before he/she leaves the vehicle. I will be appre-
ciated that the user will be able to achieve same remotely
ahead of time via telecommunication means. For example,
processor 105 may be programmed to accept climate control
commands through phone inleelace 106a. In that instance,
the user can call from anywhere to establish a phone
connection with phone interface 106z using a predetermined
phone number, through which the user communicates the
commands to climate control interface 108/ to program the
climate control. Through the phone connection, the user may
be provided with climate control options described above in
a synthesized voice. The user may aclivate one or more of
such options by pressing a predetermined touch-tone key on
the telephone keypad corresponding to a “yes” or “no”
response. Similarly, the user may achieve the relevant tem-
perature and/or time settings by pressing the touch-tone keys
corresponding to the numerals indicative thercof. Of course,
tcleccommunication means other than the telephone includ-
ing a radio {requency (RF) transmilter may also be used to
communicate the climate control commands [rom a remote
area.

tn addition, in the disclosed embodiment, the user may
access different screens provided by AUTO DIRECTOR
display interfuce 102¢ o learn about and conirol cerlain
vehicle functions. It will be appreciated that a person skilled
in the art will develop a demonstration program wherein a
series of such screens will be automatically presented to a
uscr in a predetermined sequence. The prescatation may
include commentaries, and highlights on selected options
displayed on each screen. Furthermore, the presentation may
be coupled with the showing of actual vehicle functions. For
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example, in demonsirating the climate control screen of FIG.
15, while the function of a highlighted VENT optien (e.g.,
Floor, Floor/Dash, Dash, Defrost or Floor/Defrost) is
explaioed, it is activated so that the user in the sutomobile
can feel an actual air flow from the corresponding direction,
The above demonstration program may be invoked using a
PIN provided by the automobile maoufacturer. The program
may run continually while the automobile is shown in a
showroom, or may be invoked by the user occasionally to
obtain relevant information.

Further, in the disclosed embodiment, the MAINTE-
NANCE REQUIRED warning light comes on when it is
time for scheduled maiatenance, In accordance with apother
aspect of the invention, the maintcnance is scheduled by
system 100 according to the cumulative time of the tachom-
eter reading above a predetermined RPM value. Such cumu-
lative time reflects the cxtent of the cngine wear, and if it
exceeds a predetermined length of time without
mainlenance, the engine performance would degrade sub-
stantially. In mcasuring the cumulative time in question, a
conventional comparator (not shown) is emaployed in system
100 to compare the instantancous tachometer reading
(provided by cngine control interface 112¢) with the prede-
termined RPM value. Each time when the tachometer read-
ing exceeds the predelermined value, processor 105 is
interrupted to register the lengih of such an occurrence. The
latter is added to a running sum to update the cumulative
lime in question. This cumulative time may be displayed on
instrument pancl display intcrface 102e, along with the
tachometer reading and the MAINTENANCE REQUIRED
warning indicator. A second conventional comparator (not
shown) is cmployed in system 100 to compare the cumula-
live time with the above predetermined time length, As soon
as the cumulative lime exceeds the predelermined length,
processor 105 is interrupted and causes the MAINTE-
NANCE REQUIRED warning light to come oa, indicating
that it is time for maintenance.

Still further, system 100 as described is highly adaptable
in adjusting to new system requirements, and capable of
“learning” new autamobile features to be introduced into the
system. Such lesrning may involve a modiflicalion or an
upgrade in the system software stored in memory 115,

Moreover, other features of system 100 may include
capabilities of communications with a third party remote
from the vehicle. For ¢xample, system 100 may be pro-
grammed to transmit signals representing data on the current
speed of the vehicle and its VIN receivable by a radar
system, thus cnabling the third party to monitor its speed.
Furthermore, system 100 may be programmed by the third
party 1¢ disable and subsequently enable the vehicle upon
successful verification of a PIN pre-assigned 1o the third
party. To that end, system 100 is capable of receiving remote
transmission of the PIN, [ollowed by the disable or enable
code. 'The transmission may be cncrypted for sccurity rea-

s sons. Furthermore, more than one PIN may he used for

different purposes. For example, a PIN may be assigned to
a law caforcement agency to disable the vehicle because of
a suspension of a license, or to temporarily disable the
vehicle when the driver is intoxicated. Another PIN may be
assigned to an environmental protection agency to disable
the vehicle for failing to meet the emission requirements. Yet
another PIN may be assigned (o the vehicle owner to disable
the vehicle when parked, thereby reducing the risk of a car
theft. The disabling of the vehicle involves cutting off its
£as, putting on is anti-lock brakes, etc.

Further, system 100 is capable of receiving a low-
frequency, low-power broadcast covering an area of a lim-
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tted radius, referred to as a “Cell”. The broadcast may
provide electronic GPS map and Yellow Page type infor-
mation pertaining to the cell. This information, when
received, may be downloaded onto AUTO DIRECTOR
display inieeface 102¢ or multifunction display interface
102b. Such information includes a local directory indicating
lncations of nearhy gas stations, restanrants and other facili-
ties on the GPS map, with respect 1o the current location of
the automobile. The local directory may be formatied in the
form of “web pages” featuring the local businesses, and
include additional information such as business hours, tele~
phone numbers, and information on products and services
provided by such businesses.

The above broatlcast may also provide local weather
information sponsored by a civic group or commercial
entity. In the case of civic group sponsorship, the local civic
events may be posted alongside the weather information,
and in the case of commercial sponsorship, advertisements
may be posted instead. Of course, as the automobile moves
from cell to cell, the contents of the broadcast change
accordingly.

In addition, while the radio in the automobile is tuned 1o
a particular radio station, system 100 is also capable of
receiving any electronic files broadcast from that radio
station, along with the radio program. These electronic files,
which may be in the form of web pages, can be downloaded
onto the system. The system user may then scroll the pages
to learn such information as program listings and coming
events sponsored by the radio station.

Moreover, in the disclosed embodiment, system 100 is -

illusteatively used in an automobile. It will be appreciated
that a person skiiled in the art may also employ the inventive
system in another type of vehicle such as a boat, an airplane,
ete.

Finally, although information and control system 100, as
disclosed, is embodied in the form of various discrete
functional blocks, the system could equally well be embod-
ied in an arrangement in which the functions of any one or
more of those blocks or indeed, all of the functions thereof,
are realized, for example, by one or more appropriately
programmed processors or devices.

We claim: -

L A system for use in a vehicle, the system being
responsive {o a notable condition and comprising:

a display element;

an output subsystem for providing information concern-
ing at least one device in the vehicle;

a processor responsive to the notable condition for inter-
rupting a provision of the information concerning the at
least one device with a provision of information con-
cerning the notable condition, an aption for selection
being provided on he display clement in response o
the notable condition, thereby prompting a uscr 1o
select the option; and

an interface for receiving a selection of the option,
selected information for coping with the notable con-
dition being provided in response 10 the selection of the
option.

2. The system claim 1 wherein the at least one device

includes a fucl gauge,

3. The system of claim 1 whersin the ail least one device
inclhudes a speedometer.

4. 'The system of claim | whercin the at least one device
includes an odometer.

5. The system of claim § wherein the at least one device
includes a tachometer.
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6. The system of claim 1 wherein the at least one device -
includes a temperature gauge.

7. The system of claim | wherein the st least oge device
includes a climate control.

8. The system of claim 1 wherein the notable condition
concerns engine overheating in the vehicle.

9. The system of claim 1 wherein the notable condition
concerns a low fuel Ievel in the vehicle.

16. The system of claim 1 wherein the selected informa-
tion is provided via voice media.

1. The system of claim 1 wherein the sclected informa-
tion is provided textually.

12. A method for use in a system in a vehicle, the system
being responsive to a notable condition, the system includ-
ing a display element, the method comprising;

providing information concerning at least one device in
the vehicle;

in response (o the notable condition, interrupting a pro-
vision of the information concerning the al least one
device with a provision of information concerning the
notable condition, and providing an option for selection
on the display element, thereby prompling 4 user (o
select the option;

receiving a selection of the option; and

in response to the selection of the option, providing
selected information for coping with the notable con-
dition.

13. The method claim 12 wherein the at least one device
includes a fuél gauge.

14. The method of claim 12 wherein the at least one
device includes a speedometer.

15. The method of claim 12 wherein the at least one
device includes an odometer.

16. The method of claim 12 wherei the at least one
device includes a tachometer.

17. The method of claim 12 wherein the at least one
device includes a temperature gauge.,

18. The method of claim 12 wherein the at least onc
device includes a climate control.

19. The method of claim 12 wherein the notable condition
conceras cnpine overheating in the vehicle.

20. The method of claim 12 wherein the notable condition
concerns a low fuel level in the vehicle.

21. The method of claim 12 wherein the selected infor-
mation is provided via voice media.

22. The method of claim 12 wherein the selecled infor-
malion is provided textually.

23. Software including machine readable instructions
stored in a tangible medium for performing a process, the
process comprising:

providing iaformation concerning ai least one device in

the vehicle;

in response lo a notable condition, inlerrupting a provi-

sion of the information conceming the at least one
device with a provision of information concerning the
notable condition, and providing an option for selection
on a display element, thereby prompting a user (o select
the option;

receiving a selection of the option; and

in response to the sclection of the option, providing

sclected information for coping with the notable con-
dition.
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