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SPEED-BASED DISABILING OF 
FUNCTIONALITY FOR AUTOMOTIVE 

APPLICATIONS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention generally relates to automotive 
Safety Systems and, more particularly, to a speed-based 
System for disabling the functionality of automotive appli 
cations. 

2. Background Description 
There are an increasing number of increasingly 

Sophisticated electronic applications appearing in automo 
biles. Current examples include cellular telephones, multi 
function entertainment systems, Global Positioning Satellite 
(GPS) mapping Systems, environment/air-conditioning Sys 
tems with digital displays, digital compasses, etc. Future 
examples are likely to include Sophisticated, integrated 
computerized Systems with multi-function displayS. AS is 
known from human factorS Studies of military aircraft, there 
are times during the operation of a vehicle when driver 
performance (and safety) can be dangerously compromised 
when attention is diverted from the immediate task of 
operating the vehicle. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to reduce 
the number of potential distractions to a driver of an auto 
motive vehicle as the Speed of the vehicle increases. 

The invention applies rule-based global heuristics acroSS 
electronic device functions in the driver's "cockpit' to gate 
which potentially distracting states (e.g. functionality) of 
various electronic devices are available to the driver as a 
function of speed of the vehicle. For example, if an FM or 
Internet radio has a visual display which could show the 
track name and artist name (and perhaps a graphic repre 
Sentation of the album cover), that portion of the function 
ality might only be available when the vehicle is traveling at 
a speed less than 30 miles per hour (mph). At greater speeds, 
only the audio portion of the radio would be functional, and 
the graphic display would be turned off. Another example is 
the Visual mapping portion of a GPS way-finding aid would 
be turned off unless the car was stopped, leaving only the 
audio portion giving driving directions when the car is in 
motion. 

In a specific embodiment, vehicle Speed data is Supplied 
to a rules based System which applies rules that determine 
the State of various electronic devices at a given Speed. The 
output of the rules based System is applied by a mechanism 
which communicates on/off decisions to the electronic 
devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, aspects and advantages 
will be better understood from the following detailed 
description of a preferred embodiment of the invention with 
reference to the drawings, in which: 

FIG. 1 is a high level block diagram showing the basic 
components of a preferred embodiment of the invention; and 

FIG. 2 is a flow diagram showing the logic of the gating 
module of the system shown in FIG. 1. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

Referring now to the drawings, and more particularly to 
FIG. 1, there is shown a high level block diagram of a 
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2 
preferred embodiment of the invention. Although the inven 
tion will be described in terms of an automobile, it should be 
understood that the invention can be practiced in other 
vehicles Such as trucks of varying sizes, recreational 
vehicles, Sport utility vehicles, and the like. In modern 
automobiles, a speed sensor 10 (e.g., an electromagnetic 
Sensor or the like) generates a speed signal which is Supplied 
as one of many inputs to an on-board computer 12 of the 
automobile. The on-board computer 12 generates, among 
other information, output data representing the Speed of the 
vehicle. The Speed information is Supplied to a gating 
module 14 which reads the current Speed and, in turn, 
applies a set of rules to update an internal Set of functionality 
flags that determine the State of various electronic devices. 
It should be understood that means other than an on-board 
computer 12 may provide Speed information to the gating 
module. In effect, the gating module 14 is a rule based 
System which determines the State, as a function of vehicle 
Speed, of devices that may have potentially distracting 
functions. The condition of the functionality flags of the 
gating module may either be queried over the communica 
tion bus 16 by the various automotive application functions 
18, to 18, of each electronic device, or sent by the gating 
module 14 to functions 18 to 18. For example, depending 
on the Speed, the gating module 14 may first determine 
whether particular electronic devices should be enabled or 
disabled and, if enabled, what portion of the full function 
ality can be provided to the driver as a function of automo 
bile Speed. In the context of a GPS mapping System, the 
functionality may include, but is not limited to, a GPS map 
display 18, optional graphics 18, non-critical on Screen 
buttons 18, and text display 18. Although these function 
alities are all visual in nature (e.g. visual displays) the 
invention is not limited to Such displayS but can include, in 
appropriate circumstances, functions that include audio 
input and output as well. 
An example of the rules applied by the gating module 14 

is illustrated in the following pseudocode: 
If speedd30 

GPSMaps=off, 
OptionalGraphics=off, 
MotionVideo=off, 
MaxText=128; 
} 

If speedd50 

Non-CriticalOnScreenButtons=off, 
MaxText=40; 

FIG. 2 is a flow diagram showing the implementation of 
the above pseudocode. The proceSS begins when power, 
typically from an automobile battery, is applied to the 
electronic devices and the System default Settings for each 
electronic device are invoked, as shown in function block 
21. AS Such, the motor vehicle Safety System can be used 
when the car motor is running, or when the ignition key is 
positioned So as to provide power to the electronic devices 
without the motor running. Vehicle Speed is then monitored, 
preferably in real time, by gating module 14. A test is made 
in decision block 22 to determine if the Speed is greater than 
30 mph. If not, the process loops back to function block 21, 
where the default Settings are maintained. If the Speed 
exceeds 30 mph, the GPS map display flag is turned to “off” 
in function block 23, the optional graphics display flag is 
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turned to “off” in function block 24, the motion video (if 
any) flag is turned to “off” in function block 25, and the 
maximum text displayed flag is turned to “128” in function 
block 26. Flags may contain multiple bits to allow for the 
Setting of multiple values rather than Simply on or off Thus, 
for example, if the text function has a two bit flag and both 
bits are Set to “1”, then there may, for example, be no 
limitation to the text display. If one bit is set to “1” and the 
other bit set “0”, then the text display, for example, may be 
limited to the information content of 128 bits (or some other 
appropriate value). If both bits are set, for example, to “0”, 
then the text display is limited to the information content of 
40 bits (or Some other appropriate value). 

The next step in the process is to determine in decision 
block 27 whether the speed exceeds 50 mph. If not, the 
proceSS loops back to decision block 22 to determine if the 
Speed exceeds 30 mph, and the logic of decision block 22 is 
again executed, as discussed above. If the test in decision 
block 27 indicates that the speed exceeds 50 mph, the 
non-critical screen buttons flag is set to “off” in function 
block 28, and the maximum text displayed flag is set to “40” 
in function block 29. The process then loops back to decision 
block 22 to maintain this state until the speed drops below 
50 mph. Upon detecting that the Speed has decreased below 
the thresholds of 50 (as used in this example), the process 
loops back to decision block 22 to determine if the Speed 
exceeds 30 mph, and the logic of decision block 22 is again 
executed, as discussed above. 

It will be understood that the foregoing is but one example 
of a rules based System implemented by the gating module 
14. As a further example, consider a radio with the following 
attributes: 
a physical volume knob and physical tuning buttons; 
on-Screen buttons for balance and tone and mute; 
on-Screen menu for Selecting Stations by name or musical 

format, 
on-Screen graphic showing the album cover; 
on-Screen Video window for showing music videos, and 
on-Screen text field with the artist name, track, title and Song 

lyrics. 
As the vehicle speed increases over 30 mph, the first rule 

would fire in the gating module 14. The radio would poll the 
gating module (or receive messages from it) and discover 
OptionalGraphics (e.g., the album cover graphic) and 
MotionVideo (e.g., the music video) flags are set prohibiting 
their display and further that the flag MaxText display has 
been set to “128”. The radio would turn off the graphics and 
Video and limit the textual information to just the artist name 
and the track title. As the vehicle speed increases to over 50 
mph, the radio would, for example, turn off the on-Screen 
buttons for balance and tone (non-critical), leave on-screen 
the mute (critical), disable the menu-Selection System for 
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tuning Stations (leaving only the physical buttons for 
tuning), and perhaps display only the radio station frequency 
and call letters. 
Another example is an on-board cellular telephone which 

can show an image of the perSon on the other end of the 
connection and an on-screen or Voice-recognition-based 
directory of the user's personal telephone book. At Speeds 
over 30 mph, the person's image would, for example, be 
removed from the screen. At speeds over 50 mph, all 
Screen-based dialing functions would be Suppressed, leaving 
the voice-recognition alternatives for dialing (and perhaps 
just “hang-up” and “mute” buttons on the screen). Other 
examples will Suggest themselves to those skilled in the art 
of automotive electronics and Safety. 

Thus, while the invention has been described in terms of 
a single preferred embodiment, those skilled in the art will 
recognize that the invention can be practiced with modifi 
cation within the Spirit and Scope of the appended claims. 

Having thus described our invention, what we claim as 
new and desire to secure by Letters Patent is as follows: 

1. A vehicle Safety System for determining the State of 
functionality of electronic devices as a function of Speed 
comprising: 
means for applying a set of Speed-based rules to control 

a representation of a State of functionality of vehicle 
electronic devices responsive to an input signal that 
indicates Speed of a vehicle and in accordance with a 
Speed indicated by Said input signal; and 

means for communicating Said representation of the State 
of functionality to or from the electronic devices. 

2. The vehicle safety system recited in claim 1, wherein 
the State of an electronic device corresponds to being either 
enabled or disabled. 

3. The vehicle safety system recited in claim 2, wherein 
the control of a State of an electronic device further includes 
enabling all of the functionality of respective electronic 
devices or only a portion thereof, as determined by the 
Speed-based rules. 

4. The vehicle safety system recited in claim 1, wherein 
Said means for communicating comprises a communication 
buS to which the electronic devices are connected. 

5. The vehicle safety system recited in claim 4, wherein 
the electronic devices poll Said means for applying over the 
communication bus to determine the State of the electronic 
devices. 

6. The vehicle safety system recited in 1, wherein the 
means for applying is a gating module. 

7. The vehicle safety system recited in claim 6, wherein 
the gating module uses a set of functionality flags to deter 
mine the State of the electronic devices. 
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