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(57) ABSTRACT

An input device for a computer game has an adjustable
response characteristic so that its end-of-range positions can
be configured by the player. The response characteristic can
be adjusted by selecting one of several sensitivity options, or
by moving the device to a position that the player wishes to
be a predetermined position. If the input device is a steering
wheel, then the selected sensitivity adjusts the positions of
the wheel where maximum left and right turn signals are
generated. Adjusting the sensitivity lets the player choose
whatever positions of the input device he or she finds
comfortable for a particular game. The input device can also
be configured to have a dead zone at and around its neutral

wheel for n64 [online]. Nintendo, 1998 [retrieved on Jan. 24, position.
2000]. Retrieved from the Internet: <URL: www. interac-
t—acc.com/manuals/sw380.html>.* 3 Claims, 5 Drawing Sheets
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SYSTEM FOR ADJUSTING THE RESPONSE
CHARACTERISTIC OF AN ELECTRONIC
GAME INPUT DEVICE

FIELD OF THE INVENTION

The present invention is directed to a method and appa-
ratus for adjusting the response characteristic, such as the
sensitivity and deadband, of an input device for an electronic
game or game accessory, and in particular for configuring
the steering sensitivity and deadband of a steering wheel
input device.

BACKGROUND OF THE INVENTION

Electronic games are often accessorized with input
devices, such as a steering wheel or joystick, which a player
uses to control actions in the game. For games which
simulate movement, such as driving or flying, the position of
the joystick or steering wheel determines the direction of
movement of the player or his or her game piece. By
changing the direction of movement the player hopes to
maneuver successfully through the game.

For any given input device the sensitivity is always the
same. Every time that a player uses a particular joystick to
play the game, moving it to a certain position (or rotating a
particular steering wheel by a certain amount) results in the
same change in direction of the player’s game piece.

Aneed exists for an input device whose sensitivity can be
adjusted so that different players who prefer different sen-
sitivities can maximize their enjoyment and success in the
game. A need also exists for an input device which has a
configurable deadband.

BRIEF SUMMARY OF THE INVENTION

It is an object of the present invention to provide an input
device for an electronic game which has a settable or
adjustable sensitivity and/or deadband.

Another object of the present invention is to provide an
electronic game input device which is itself used to set or
adjust its sensitivity and/or deadband.

It is yet a further object of the present invention to provide
inventive methods for setting or adjusting the sensitivity
and/or deadband of an input device for an electronic game.

These and other objects are achieved by providing an
electronic game, comprising an input device [or use by a
player to input commands to the game, said input device
being movable within a range of positions; and a controller
operatively connected to said input device for generating at
least one control signal based upon a current position ot said
input device, said control signal having a value, wherein the
value of said control signal is configurable by the player.

These and other objects are also achieved by providing a
method of adjusting the sensitivity of an input device for an
electronic game, the input device being movable within a
range of positions, said method comprising selecting one of
a plurality of sensitivities for the input device; recording the
selected sensitivily; and generaling a control signal repre-
senting a current position of the input device, the value of the
control signal being based on the selected sensitivity.

Still further, these and other objects are achieved by
providing a remote accessory for use with an electronic
game, comprising a stcering wheel input deviee movable
within a range of positions; a controller operatively con-
nected to said steering wheel for generating at least one
control signal based upon a current position of said steering
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wheel, and for transmitting said control signal to the elec-
tronic game, wherein a value of the at least one control
signal generated by said controller is adjustable by the
player.

Further scope of applicability of the present invention will
become apparent from a review of the detailed description
and accompanying drawings. It should be understood that
the description and examples, while indicating preferred
cmbodiments of the present invention, arc not intended to
limit the breadth of the invention since various changes and
modifications within the spirit and scope of the invention
will become apparent to those skilled in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given below, together with the
accompanying drawings which are given by way of illus-
tration only, and thus are not o be construed as limiting the
scope of the present invention. In the drawings:

FIG. 1 shows a front view of a computer game input
device according to a preferred embodiment of the present
invention.

FIG. 2 shows a close up of the display device shown in
FIG. 1.

FIG. 3 shows a schematic block diagram of the compo-
nents used in a preferred embodiment of the present inven-
tion.

FIGS. 4(a) to 4(f) show various output signal waveforms
that can be used with the present invention.

FIG. 5 shows a flowchart illustrating the steps that a
player takes to configure the input device according to an
embodiment of the present invention.

FIGS. 6(a) and 6(b) shows embodiments of a display
visible in the present invention.

FIGS. 7(a) and 7(b) show transfer functions for a control
signal generated in embodiments of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The following description of the preferred embodiments
refers to an accessory for a computer game, but it should be
understood that the accessory can be any remote input
apparatus connected through wired or wireless connection
(s) to an electronic device, such as a computer game, or the
accessory can be a self-contained electronic device or game.
The computer games contemplated by the present invention
include games played on personal compulers, electronic
games played on televisions or other displays through dedi-
cated game systems such as the NINTENDO64 game sys-
tem or the SONY PLAYSTATION game system (note: the
words NINTENDO64, SONY and/or PLAYSTATION may
be subject to trademark protection, as well as stand alone
self-contained games. Furthermore, the terms “adjustable”
and “configurable” as used herein are intended also to
encompass embodiments which offer only a one-time irre-
versible setting of the input device’s sensitivity. Although
the terms “sensitivity” and “deadband” are sometimes used
separately, it is intended for the term “sensitivity” as used
herein to be interpreted broadly and to encompass adjust-
ments to the deadband, as explained in more detail below.

FIG. 1 shows a computer game accessory according to a
preferred cmbodiment of the present invention. In this
embodiment, the accessory is an input apparatus having, as
input devices, a gear shifter 13 and a steering wheel 12. The
steering wheel is connected to a rotatable shaft 14, although
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the connection is omitted for clarity. The accessory 10 is
used by the player to input signals in order to play the
computer game. A wired or wireless communication line 16
transmits signals and/or power to and/or from the accessory
10 to a remote unit (not shown) which can be a personal
computer, a dedicated game device, or any other remote
terminal used to receive and/or transmit signals to/from the
accessory 10. Power to the electronic components can also
be supplied by a battery or a standard power cord connected
to a wall outlet.

The communication line 16 is known in the art and need
not be further elaborated herein, except to note that it is an
optional feature and can be omitted if the accessory 10 is a
self-contained device or game. Moreover, when the acces-
sory 10 is a remote accessory for use with a device such as
the NINTENDOG64 game system or the SONY PLAYSTA-
TION game system or a personal computer, the communi-
cation line 16 must carry signals that conform to the format
that the device is configured to accept.

The steering wheel 12 is rotatable in clockwise and
counterclockwise directions within a range of positions to
designate different directions that the player wishes his or
her game piece to move. At a given position of the wheel, the
accessory 10 generates a control signal representative of a
direction that the position corresponds to. The steering
wheel can have physical stops that prevent it from rotating
beyond certain left (counterclockwise) and right (clockwise)
positions, or it can be designed to have infinite rotation if
that is desired, but typically only a range of its positions will
produce different control signals representative of a change
in direction. For example, a “maximum left turn” may be
reached by rotating the wheel 12 to the left, and any further
rotation of the wheel to the left will continue to produce the
same “maximum left turn” control signal. For positions
between the “maximum left turn” position and the steering
wheel’s neutral position, appropriate control signals are
generated corresponding to the direction that the position
represents. The artisan will recognize that the input devices
contemplated by the present invention are not limited to
thosc which indicate dircction or change of dircction to the
game, but rather to any input device which has variable
positions and is to deliver different control signals to a
controller depending on the position to which it is moved.

The steering wheel 12 or other input device typically will
have a neutral position where the direction of the player or
his or her game piece is “straight,” although the neutral
position can mean different things depending on the game or
program. Springs or other mechanisms (not shown) can tend
the input device toward its neutral position.

One of the aspects of the present invention is to allow the
player to configure where he or she wants the steering
wheel’s “maximum left turn” and “maximum right turn”
positions to be. When the player configures these end
positions to be close together, then the steering wheel is
more sensitive because small movements in the wheel result
in greater changes to the control signal. Similarly, if the
player configures the end positions to be farther apart, then
the steering wheel becomes less sensilive because more
movement of the wheel is required in order to bring about
the same change in the control signal. In other words, for a
given position of the steering wheel or other input device, a
ditferent control signal is generated depending on where the
“maximum” or “end-of-range” positions are. This is
explained in further detail with respect to I'IGS. 4(a) to 4(f).

The illustrated embodiment of the present invention
allows the player to use the accessory comfortably from a
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sitting position. The accessory 10 is preferably light enough
to rest comfortably on the player’s lap, and has an outer body
18 made of plastic or other rigid material housing the
accessory’s internal electronic circuitry. The body 18 is
preferably formed from at least two pieces which are
attached during the accessory’s latter stages of manufacture.

The body 18 includes an underside surface 20 having a
width spanning between left and right edges 22 and 24, as
viewed from the player’s perspective. The left and right
edges 22, 24 are spaced so as to span a person’s lap. For
adults, the width may be on the order of 45 cm (18 inches)
or more in order to accommodate a lazy sitting position in
which the knees are far apart, although the present invention
is not limited to any particular width. For accessories
designed specifically for children, the width is preferably
smaller. In the preferred embodiment, the accessory 10 is on
the order of 22 cm deep and 17.5 cm high, disregarding the
steering wheel, but the invention is not limited to any
particular dimension.

The underside surface 20 preferably includes at least one
concavity designed to fit over the lap of the player while he
or she is sitting. Two concavities 26, 28 are shown in FIG.
1, wherein a ridge 30 is formed at the intersection of the two
concavities 26, 28 and lies, in use, between the thighs of the
player. The present invention can also be adapted to a body
18 having a single concavity for the entire lap, or a flat
underside surface with no concavity at all. It is also prefer-
able for the underside surface 20 to have generally horizon-
tal regions adjacent the left and right edges 22, 24 at or
beyond the side edges of the player’s lap. Those horizontal
regions, perhaps with the aid of suction cups (not shown),
can be used to secure the accessory 10 to a table top or other
smooth surface while the player plays the gamc, as an
alternative to resting it on the player’s lap. Rubber or felt
pads on the horizontal regions can also be used to provide a
stable surface for supporting the accessory 10 on a table top.
At the back end of the accessory 10, a third generally
horizontal region is also preferably formed (or attached) on
the body 18 so that the accessory 10 has three coplanar
surfaces to support it when placed on a table top. A rubber
or felt pad, or a suction cup can also be used on the third
horizontal region.

In FIG. 1, the front face of accessory 10 has output
devices such as an LED display 40 and a set of illuminated
indicators 42, and a set of input switches 44. The LED
display 40 is shown following the arc of the steering wheel
shaft 14, indicators 42 are shown between display 40 and
shaft 14, and input switches 44 are near the top left edge of
the [ront [ace. Swilches 44 can be push-buttons. The present
invention is not limited to any particular arrangement or type
of such components, and further can be provided with output
sound generators (not shown), but the illustrated positions
give them easy access and visibility.

In operation, the steering wheel 12 or other input device
is used as the player plays the game, moving the wheel 12
to appropriate positions in order to proceed successfully
through the game. Accessory 10 can include or be connected
to a speed input device such as simulated vehicle gas and/or
brake pedals so that additional control signals are fed to the
game. The display 40 can be used to indicate the speed
and/or steering direction of the player’s game piece. As
shown in FIG. 2, the LED display 40 has a plurality of
elements. They can be of the same or different colors, for
cxample green toward the left and red toward the right. As
the gas pedal is pressed and the game’s vehicle speeds up,
the green and then the red LED’s can be controlled to
progressively light up so that the player knows when the
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vehicle is reaching an excessive speed. The elements can
also be multi-colored LED’s so that they illustrate different
information in different modes of operation. In order to
indicate direction, one element of the display 40 can be
illuminated at a time to show the current steering position 47
between the maximum left turn (the left-most LED 46) and
the neutral position (the center LED 48) or dead zone.

The present invention finds applicability to accessories
having input devices other than a steering wheel 12 or gear
shifter 13. Joysticks, for example, provide additional
degrees of freedom and therefore are useful to provide
directional information in more than the left-right directions
of a steering wheel. Therefore, display 40 can be modified
to illustrate speed and/or direction for these additional
directions as well.

FIG. 3 illustrates a preferred arrangement of electronic
components uscd in the present invention. The steering
wheel shaft 14 is operatively connected to, or integrated
with, a position detector 50. When integrated, the shaft 14
and detector 50 can constitute a single input device 14a. The
position detector 50 is connected to a controller 52, which is
preferably but need not be the main controller for the
accessory 10. In a preferred implementation, the position
detector 50 is an electronic potentiometer connected to the
shaft 14, providing digital voltage signals proportional to a
rotational position of the shaft 14 between predetermined
end limits. The potentiometer provides, for example, a
“zero” signal to the controller 52 when the shaft 14 is at its
“furthest to the left” physical limit, and a high signal when
shaft 14 is at its “furthest to the right” physical limit, and
intermediate signals therebetween. It is preferable to use
stops (not shown) that give the shaft a total of about 270° of
rotation from its furthest left limit to its furthest right limit.
The physical limit of movement of the steering wheel 12 or
other input device should not be confused with the end-of-
range positions configured by the player according to the
present invention. The end-of-range position is the position
that results in a maximum (or minimum, whatever the case
may be) control signal in the game even though the input
device can still be moved more, beyond the end-of-range
position, until it hits the physical limit of its movement.

Other position detectors 50 can be used with the present
invention, such as Hall effect sensors, optical sensors, or any
other sensor which provides an indication to the controller
52 of the input device’s current position. For joysticks that
move in more than just left-right directions, the signal
carried by the position detector 50 may contain several
individual position signals to cover each degree of freedom.
The position signal, however, should be or be converted to
a multi-bit digital signal usable by controller 52.

The controller 52 is preferably a microprocessor and
operates by translating the position of the input device into
a control signal which is used internally and/or transmitted
to an interface 56. The control signal is then used by the
game in order to adjust its processing according to the user’s
current direction of movement. If controller 52 is the main
game controller, then it uses the control signal to decide how
the game proceeds. If accessory 10 is a remote input
apparatus for a game played on a personal computer, dedi-
cated game device, or with any other external apparatus,
then interface 56 carries the control signal to its destination.
The reaction of a game due to the control signal is something
that is known in the art and need not be further elaborated
herein. Interface 56 may include the communication linc 16
(FIG. 1), and is shown in phantom in FIG. 3 because it is
optional, especially when the accessory 10 is a self-
contained electronic device or game. Controller 52 also

10

15

20

30

35

40

45

50

55

60

65

6

controls the operation of display 40 and/or indicators 42
(FIG. 1) as needed.

According to the present invention, controller 52 trans-
lates the position signal from position detector 50 into a
control signal representative of the current position of the
input device in relation to the end-of-range positions
selected by the player. In order to configure the value of the
control signal or the sensitivity and deadband of the input
device, a preferred embodiment of the present invention uscs
a special configuration mode which the user enters by
operation of mode selector 58. See step 60 in FIG. 5. Mode
selector 58 can correspond to one of the switches 44 shown
in FIG. 1. When the user selects mode selector 58, a
change-mode signal is transmitted to the controller 52.
Controller 52 may decide whether to acknowledge the
change-mode signal. For example, it may have an internal
flag set when the game is inactive, be it when the game has
not yet started or during a break in the game, and will
disregard the change-mode signal unless the flag is set.
‘When not disregarded, controller 52 enters the configuration
mode.

In the configuration mode, the player moves the input
device to a first “end of range” or “E.Q.R.-” position. See
step 64. As an example for steering wheel 12, this can be a
left position where the player wants the “maximum left turn”
to be. Once at the desired position, the player engages an
end-of-range selector 54, which can also correspond to one
of the switches 44. See step 65. The end-of-range selector 54
provides a signal to the controller 52 informing the control-
ler 52 that the current position is desired to be the first
end-of-range position.

In a first embodiment of the present invention, when the
end-of-range signal is received, the controller 52 records the
then-current position of the input device as reflected by the
signal from position detector 50. That position is recorded
into memory (not shown). If the input device is of the type
that supplies a control signal having a symmetrical transfer
function on either side of a neutral position, such as left-right
or up-down, then the controller can also calculate a mirror-
image of the first end-of-range position. The mirror-image
position or “E.O.R.+” position is determined relative to the
input device’s predetermined neutral position, and is also
recorded into the memory. This is done by calculating the
difference between the position value for the neutral position
and the position value for the first end-of-range position, and
using that difference o determine a value ol equal distance
from the neutral position but on the opposite side of the
neutral position than the first end-of-range position. See
steps 66 and 67. This automatic calculation gives the player
the same steering sensitivity on each side of the input
device’s neutral position.

After the configuration mode and during the game, the
controller 52 continually monitors the current position of the
input device and, by determining where the current position
is relative to the two end-of-range positions recorded in
memory, outputs a control signal representative of the cor-
rect direction. The controller can use interpolation to deter-
mine this relative position. The interpolation need not be a
mathematical calculation, but can also be implemented
through a look-up table that is generated based upon values
of the end-of-range positions.

In a second embodiment of the present invention, and if
applicable to the type of input device being configured, after
the player has selected the first end-of-range position on one
side of the input device, the player moves the input device
to a different side relative to the neutral position and again
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selects the end-of-range selector 54. The controller then
records this new position as another end-of-range or
“E.O.R.+” position, much like a repeat of steps 64 and 65.
See step 68.

Preferably, the controller 52 uses the display 40 to inform
the player which range is to be adjusted next. For example,
for a steering wheel, the left side of display 40 can flash to
indicate that the left end-of-range position is to be selected,
and afterward the right side of display 40 can flash to
indicate that the right end-of-range position is to be selected.
As an alternative, one or more indicators 42 can be used to
indicate which position is to be selected next, and whether
the adjustment has been registered.

Preferably, as an additional feature to any part of the
configuration mode, the player can move the input device to
see whether he or she wants to keep the current configuration
or change it. As the player moves the steering wheel 12, step
61, but before activation of the end-of-range selector 54, the
controller 50 illuminates whichever one of the LED’s in
display 40 corresponds to the steering wheel’s current
position within the then-registered sensitivity. For example,
LED 47 is illuminated when the wheel is about halfway
between the neutral position and the left end-of-range posi-
tion. This gives the player an idea of the current sensitivity.
If the sensitivity is acceptable, then the player can abort the
configuration mode. See steps 62 and 63. Aborting the mode
can be done in various ways, such as by again selecting the
mode selector 58, or by waiting for expiration of a time-out,
or designing other suitable abort measures. If the current
sensitivity is not acceptable, then the player proceeds with
the configuration mode. Upon selection of the end-of-range
selector 54, step 65, the current position LED 47 (FIG. 2)
can be turned off and the maximum left-most LED 46
illuminated, indicating that a new left end-of-range has been
selected. A similar process can be performed when the
configuration mode enters the right-side adjustment, or, if
the automatic mirror-image is to be selected, then both the
left-most and right-most LED’s arc lit upon sclection of the
one end-of-range position, indicating that both sides of the
new sensitivity range have been registered. For other input
devices, a similar process can be used for whatever addi-
tional directions of movement they may offer.

As shown in FIG. 4(a), during the game the controller 52
produces a control signal representing the input device’s
current position between neutral (“N”) and the player-
selected end-of-range positions. At and beyond the end-of-
range positions, the maximum control signal designated
100% in FIG. 4(a) is generated. The artisan will recognize
that the value of the outputted control signal generated in
response to the input device’s current position need not be
linear or analog. Rather, FIGS. 4(a) through 4(f) are intended
to illustrate how, according to the present invention, the
end-of-range signals determine the transfer function of the
direction control signal produced for the game. For example,
the sensitivity of FIG. 4(b) requires more left-right move-
ment for the input device in order to achieve the same
control signal. In practice, the control signals are likely
digital, multi-bit format when used with the NINTENDO64
game system and the SONY PLAYSTATION game system
but can be any other suitable format as well.

In another embodiment of the present invention, the
player selects a “dead zone” at and around the neutral
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position of the input device, which gives “play” to the input
device. This embodiment can be used with or without any of
the end-of-range embodiments. If used with the end-of-
range embodiments, then the automatic mirror-image cal-
culation of the second end-of-range position will utilize
information about the edges of the dead zone. Therefore, it
is preferable, although not necessary, to have the player
configure the dead zone before configuring the end-of-range
positions.

During configuration of the dead zone, the controller
preferably informs the player that the dead zone is what is
being configured. This can be done by illuminating appro-
priate LED’s in display 40 or otherwise. As in the end-of-
range embodiments, the player moves the input device to the
left-most edge of the dead zone and activates the end-of-
range selector 54 (or other sclector if a separate selector is
desired). The controller 52 then records the then-current
position of the input device into memory. The dead zone
configuration mode can automatically produce a mirror-
image dead zone edge for the opposite side of the input
device relative to the neutral position, or the player can
specify a dead zone edge for the opposite side. In either
embodiment, the controller uses the recorded dead zone to
determine when to issue a control signal indicative of the
neutral position. This allows the player to wobble the input
device at and around the neutral position without causing a
change in direction of his or her game piece.

As shown in FIG. 4(¢), during the game the controller 52
produces a control signal corresponding to the position of
the input device relative to the closest edge of the dead zone
and the end-of-range position. This can be done using the
interpolation discussed above. If, during the game, the input
device is between the dead zone edges D.Z.—and D.Z.+, then
the controller will produce a control signal representative of
the input device being in its neutral position.

FIGS. 4(d) and 4(e) show further embodiments of the
present invention. While FIGS. 4(a) through 4(c) show
interpolation between neutral (or dead zone) and end-of-
range positions, FIGS. 4(d) and 4(e) show that the present
invention can also allow the player to scleet intermediate
range [.R. positions for the input device. In these
embodiments, controller 52 preferably informs the player
when the intermediate position is to be selected, and the
player proceeds to move the input device to the selected
position and then activate the end-of-range selector 54 (or
other dedicated selector). For example, the intermediate
position can be 80% of the maximum control signal, or 50%,
or any other value. The player decides, according to the way
he or she is comfortable using the input device, where the
input device should be positioned in order to produce the
intermediate control signal. The player then activates the
end-of-range selector 54 (or other selector if a separate one
is desired), and the controller goes about recording the
current position of the input device as is done for the
end-of-range and dead zone positions.

In these latter embodiments, during the game the control-
ler 52 interpolates the input devices current position between
the end-of-range, intermediate, and/or dead zone positions Lo
generate the control signal to be used by the game. As with
the end-of-range and/or dead zone selection, the controller
52 can automatically determine a mirror-image position for
a selected intermediate position.
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The intermediate positions offer a non-linear sensitivity
between the input device’s end-of-range positions, and can
be used with or without any of the other embodiments
described herein. The embodiment of FIG. 4(d) shows less
sensitivity near the outer cdges of the range, while FIG. 4(e)
shows less sensitivity near the neutral position of the input
device. The more intermediate positions that are offered, the
more non-linear, and the more complex, the input device’s
control signals can become.

FIG. 4(f) illustrates the fact that the dead zone can also
have a negative size. If the edges of the dead zone are
configured to lie on the “wrong” side of each other, then the
input device will be unable to produce a control signal
corresponding to positions at and around the neutral
position, even if the device is moved to its neutral position.
This can be uselul o remove the deadband that may be
“hard-wired” into the software of the game being played.

In further embodiments of the present invention, the
accessory 10 is used to supply discrete or digital commands
analogous to a “due left” or “due right” directional button on
known controllers. When producing such command signals,
the player turns the wheel (or whatever other type of input
device) to a selected position where the device produces, for
example, a “due left” output command. The transfer func-
tion for digital outputs from the input device is shown in
FIG. 7(a) and is applicable to any of the embodiments
described herein. Selecting a single position gives the input
device a dead zone DZ and an active zone outside of the
dead zone. If the input device produces opposite signals
when moved to opposite sides of the dead zone DZ, such as
a steering wheel, then one active zone AZ1 produces a
predetermined constant control signal whenever the input
device is moved to or beyond a first onc of the player-
selected sensitivity positions. Moving the device into the
other active zone AZ2 produces an opposite control signal
whenever the input device is moved to or beyond the
opposite one of the player-selected sensitivity positions.

If the player configures the sensitivity positions closer to
the neutral position of the input device, then the transfer
function shown in FIG. 7(b) would result. The deadzone DZ
is smaller, meaning that the player would have to turn the
wheel (or other input device) less to the left in order to cause
the “due left” command signal to be produced.

Additional embodiments of the present invention include
configuring the end-of-range, deadzone, and/or intermediate
positions using dedicated switches rather than the joystick,
steering wheel, or other input device. These embodiments
take advantage of one or more of the input switches 44 on
the body 18. The switches can be placed elsewhere, such as
on the input device itself.

In these switch-controlled embodiments, steps 64—67 are
replaced with the activation of switches by the player, as
described below. The calibration mode is entered using one
of the switches 44 and, as with the aforementioned
embodiments, the mode can be a specific mode for config-
uring the end-of-range, deadzone, or intermediate positions,
or the mode can sequence through all of the various sensi-
tivities so that any or all of them can be modified.

Once the mode is entered, the display 40 is used to inform
the player of the device’s current sensitivity. FIG. 6(a)
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shows how a medium sensitivity is displayed through illu-
mination of symmetrical LEDs 62, 64. This medium sensi-
tivity means that the player would have to turn the wheel (or
whatever input device is being calibrated) approximately
halfway to its left-most limit in order to generate a maximum
left turn, or to generate a “due left” command when in a
digital output mode such as shown in FIGS. 7(a) and 7(b).

Adjusting the sensitivities is done using another one of the
switches 44. An “up” button transmits assigned to controller
52 informing it to increase the spacing of the positions, and
controller 52 in turn illuminates a pair of LEDs lying closer
to the outer cdges of the display 40. A “down” button
decreases the positions, and thus causes controller 52 to
illuminate a pair of LEDs lying closer to the center of the
display 40. The type of switch 44 used to input the player’s
selection does not matter, but buttons are easy for the player
to use. Four switches 44 can be used, for example by having
“left” and “right” switches to adjust the deadband, and “up”
and “down” switches adjust the end-of-range positions.

The effect of the adjustment is to change the transfer
function that controller 52 uses when interpolating the input
device’s current position relative to the selected end-of-
range, ctc., positions. There are preferably nine sensitivity
levels that can be chosen when in digital-output mode, and
five deadband and four end-of-range choices in analog-
output mode.

FIG. 6(b) shows how the display 40 can be used to show
the end-of-range and deadzone positions. Using multi-color
LEDs, the LEDs 72, 74 corresponding to the relative loca-
tion of the end-of-range positions are illuminated in one
color, perhaps green, and another pair of LEDs 76, 78
corresponding to the relative location of the deadzone posi-
tions are illuminated in a different color, perhaps red. As the
sensitivities are being configured, the controller 52 changes
which LEDs are illuminated. In FIG. 6(b), the player has
selected a very large deadband, and end-of-range positions
close to the full throw of the wheel. Changing the end-of-
range and deadzone positions results in transfer functions
such as those shown in FIGS. 4(a) through 4(f), with the
slope and corners of the transfer function changing accord-
ingly.

The invention having been thus described, it will be
obvious that the same may be varied in many ways, not only
in construction but also in application. For example, the
player can be offered different modes to select, one for the
end-of-range position, one for the dead zone configuration,
etc., or all such positions can be configurable in a single
mode. The mode selector switch(es) can be provided on the
steering wheel. The invention can be adapted to a pedal or
lever, a dial, or a joystick-type of mouse used on lap top
personal computers—to virtually any type of input device.
Such variations are not to be regarded as a departure from
the spirit and scope of the invention, but rather as modifi-
cations intended to be encompassed within the scope of the
following claims.

What is claimed is:

1. Apositional input device for use by an operator to input
data to a computer, the device comprising;:

user interface hardware structured to allow manipulation

throughout a plurality of input positions by the opera-
tor;
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input-to-output conversion hardware structured to convert 2. A positional input device for use by an operator to input
the input position of the user interface hardware into an data to a computer, the device comprising;:
output signal corresponding to an output position with user interface hardware structured to allow manipulation
respect to an output position axis having an extreme throughout a plurality of input positions by the opera-
negative position, an extreme positive position and a 5 tor;
nominal zero position; input-to-output conversion hardware structurcd to convert
deadband controller hardware structured to allow the the input position of the user interface hardware into an
operator to specify a deadband range of input positions output signal correSponding to an output position with
that will be converted by the input-to-output conversion respect to an output position axis having an extreme
hardware as corresponding to the nominal zero position 10 negative position, an extreme positive position and a
of the output position axis; and nominal zero position; and

deadband controller hardware structured to cause the
input-to-output conversion hardware to convert input
positions to output positions such that there is a dead

end-of-range controller hardware structured to allow the
operator to specify at least one end-of-range position of
the user interface hardware that corresponds to at least

one of the extreme negative position and the extreme = zone of negative size. )

positive position of the output position, with the dead- 3. The device of claim 2 wherein the deadband controller
band controller hardware and the end-of-range control- hardware is structured to allow the operator to specify a
ler hardware being structured to allow specification of deadband range that has a positive size or a negative size.

deadband range independently of the at least one end-
of-range position. ok ok k%



