087148043 A2 |0 V0 00O O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
4 December 2008 (04.12.2008)

fﬂﬁ A0 00000 T

(10) International Publication Number

WO 2008/148043 A2

(51) International Patent Classification:
GOG6F 3/033 (2006.01)

(21) International Application Number:
PCT/US2008/064764

(22) International Filing Date: 23 May 2008 (23.05.2008)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

11/754,071 25 May 2007 (25.05.2007) US

(71) Applicant (for all designated States except US): FTM
COMPUTER PRODUCTS [US/US]; 23 West Central
Entrance, Suite 195, Duluth, Minnesota 55802 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): BAILEN, Michael, P.
[US/US]; 65405 Bailen Road, Mason, Wisconsin 54856
(US).

(74) Agents: MCGUIRE, Joshua, J. et al.; Fish & Richardson
P.C., P.O. Box 1022, Minneapolis, MN 55440-1022 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

AQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW,BY, BZ, CA,
CH, CN, CO,CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, F1, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC,
LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, M, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii))

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:
without international search report and to be republished
upon receipt of that report

(54) Title: FINGERTIP MOUSE AND BASE

& (57) Abstract: The subject matter of this specification can be embodied in, among other things, a system that includes a tracking
device to generate movement information for use in moving a user interface object on a graphical user interface. The tracking device
is configured to receive at least a portion of a user’s finger. The system also includes a base device configured to receive the tracking
device. The base device is configured to translate movement of the base device relative to an adjacent surface for use in moving the

=
=

user interface object.



WO 2008/148043 PCT/US2008/064764

Fingertip Mouse and Base

RELATED APPLICATIONS
[0001] This application claims priority from U.S. Patent Application No.
11/754,071, filed May 25, 2007 and titled “Fingertip Mouse and Base”, and is
a continuation-in-part of U.S. Patent Application 11/266,498, filed November
3, 2005, and titled “Fingertip Mouse,” which claims priority from Provisional
Application No. 60/625,254, filed November 5, 2004, the entirety of each are

incorporated here by reference.

TECHNICAL FIELD
[0002] This instant specification relates to computer peripherals, and,

more particularly, to peripherals used to track movement.

BACKGROUND
[0003] Some current computer mice are constructed in a size that
approximates the size of a human had. A mouse can be moved across a pad
using the palm of a hand and may have one or more buttons to use in
making selections that affect an attached computer. Some mice have a

trackball that engages the pad to move a cursor on a computer.

SUMMARY
[0004] In general, this document describes a computer peripheral for

tracking movement.
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[0005] In a first general aspect, a computer peripheral system is
described. The system includes a tracking device to generate movement
information for use in moving a user interface object on a graphical user
interface. The tracking device is configured to receive at least a portion of a
user’s finger. The system also includes a base device configured to receive
the tracking device. The base device is configured to translate movement of
the base device relative to an adjacent surface for use in moving the user
interface object.

[0006] In a second general aspect, an apparatus is described. The
apparatus includes a base device to receive a tracking device configured for
placement on a user’s finger. The tracking device generates movement
information for use in moving a user interface object on a user interface. The
base device is configured to translate movement of the base device relative
to an adjacent surface for use in moving the user interface object.

[0007] In a third general aspect, an apparatus is described that includes a
housing having a finger holding portion configured to receive a portion of a
finger of a user and a movement tracker to generate movement information
based on movement of the housing relative to an adjacent surface. The
movement information is configured to move a first user interface object on a
display. The apparatus also includes a pressure sensitive switch coupled to
the housing and configured to make a selection of a second user interface
object on the display when the switch is pressed against the adjacent

surface.
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[0008] The systems and techniques described here may provide one or
more of the following advantages. A tracking device can be provided that is
small, portable, and initiative to use to control a cursor on a user interface. A
base that receives the tracking device can be used to simulate conventional
computer mice. The base can provide a convenient charging mechanism for
the tracking device when the tracking device is inserted in the base. Cost of
production can be decreased by configuring the base to use the tracking
device’s tracking sensors instead of including independent sensors in the
base.

[0009] The details of one or more embodiments of the fingertip mouse
and base_feature are set forth in the accompanying drawings and the
description below. Other features and advantages of the fingertip mouse
and base feature will be apparent from the description and drawings, and

from the claims.

DESCRIPTION OF DRAWINGS
[0010] FIG 1. is a schematic diagram depicting an exemplary system for
controlling a cursor displayed on a user interface of a computer system.
[0011] FIG. 2 is a schematic diagram depicting an exemplary system
including a base device.
[0012] FIG. 3 is a schematic diagram depicting one implementation of a

tracking device.
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[0013] FIG. 4 is a schematic diagram depicting one implementation of a
finger retention mechanism feature of the tracking device used to receive a
user’s finger.

[0014] FIG. 5 is a schematic diagram depicting one implementation of a
feature of the tracking device used to receive a user’s finger.

[0015] FIG. 6 is a schematic diagram depicting one implementation of
device components used for selection.

[0016] FIG. 7 is a schematic diagram depicting several implementations
of scrolling features of the tracking device.

[0017] FIG. 8 is a schematic diagram depicting several additional
implementations of a scrolling feature.

[0018] FIG. 9is a schematic diagram depicting an implementation of a
base where a tracking device is received at a frontal portion of the base.
[0019] FIG. 10 is a schematic diagram depicting a second implementation
of the base where a tracking device is received at a middle portion of the
base.

[0020] FIG. 11 is a schematic diagram depicting a third implementation of
the base where a tracking device is received at a back portion of the base.
[0021] FIG. 12 is a schematic diagram depicting several implementations
of a lid feature of a base.

[0022] FIG. 13 is a schematic diagram depicting one implementation of a
base, which includes an opening that allows a tracking device access to an

adjacent surface.
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[0023] FIG. 14 is a schematic diagram depicting a connection component
of a system used to relay information from a tracking device to a computer
system.

[0024] FIG. 15 is a schematic of one implementation of a base storage
feature.

[0025] FIG 16. is a schematic diagram depicting alternative

implementations of the tracking device.

DETAILED DESCRIPTION
[0026] Implementations are described of a system for controlling a cursor
displayed on a user interface. In certain implementations, the system can
include a tracking device that translates movement information for use by a
computer system in controlling the cursor. Optionally, the tracking device
can be housed and work in conjunction with a base device, which is
described below. In certain implementations, the tracking device is
configured to be worn on a computer user’s finger (where the term finger
includes a thumb), and may communicate wirelessly with the computer
system. The base can be configured to have the shape and functionality of a
conventional computer input peripheral, such as a computer mouse. The
tracking device can be inserted in the base. In certain implementations, the
base uses the tracking device hardware to track movements for transmission
to the computer system. For example, the integrated base and tracking

device may be used in lieu of using the tracking device alone if a user prefers
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a conventional input device to the tracking device that is configured to be
placed on the user’s finger.

[0027] FIG 1. is a schematic diagram depicting an exemplary system 100
for controlling a cursor displayed on a user interface of a computer system
102. The system 100 includes a tracking device 104 that detects and
transmits movement information, and a base 106, which may among other
things, receive the tracking device 104. Additionally, the system 100 can
include components or peripherals such as a keyboard 108 for entering
information, a monitor 110 to display information such as the cursor, or
various other types of peripherals.

[0028] In certain implementations, the tracking device 104 can
communicate wirelessly with the computer system 102. For example, the
tracking device 104 can fit on a user’s finger 112 and can communicate with
the computer system 102 using a wireless protocol, such as Bluetooth.
Using this method of communication may permit a user to freely position the
tracking device 104.

[0029] In certain implementations, the base 106 can communicate with
the computer system 102 independent of the tracking device 104. For
example, the base 106 can contain its own tracking mechanism to allow the
base 106 to function as a conventional computer mouse without the tracking
device 104. Alternatively, in other implementations, the base 106 can
communicate with the computer system 102 in conjunction with the tracking

device 104. For example, in certain implementations, if the tracking device
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104 is inserted into the base 106, the base 106 may disable its own tracking
mechanism and make use of the tracking mechanism included with the
tracking device 104.

[0030] In certain other implementations, the base 106 may not include its
own tracking mechanism, but uses the tracking device’s tracking mechanism
when the tracking device is inserted in the base..

[0031] In certain implementations, the base 106 can dock with the
tracking device 104, as shown in FIG. 2. In one implementation, if the
tracking device 104 is inserted into the base 106, the components can
function together as a single tracking device 104, for example, as a computer
mouse. By operating as a single component, the tracking device 104 and
the base 106 may provide a data input experience substantially similar to
that of a conventional computer mouse, which may be more familiar to
certain users. Additionally, in certain implementations, by docking together
with the base 106, the tracking device 104 can, for example, recharge its
power supply or share tracking system components.

[0032] FIG. 2 is a schematic diagram depicting an exemplary system 200
including a base device 202. In certain implementations, the base 202 can
be connected to a computer via a wired connection, such as through a USB
(Universal Serial Bus), RS-232, or PS-2 connection. As depicted in FIG. 2,
the base 202 can receive the tracking device 204. In certain

implementations, while the tracking device 204 is connected to the base 202,



WO 2008/148043 PCT/US2008/064764

power can be delivered through the USB connection to charge rechargeable
batteries within the tracking device 204.

[0033] In some implementations, the tracking device 204 can include a
tracking mechanism, which can be used by the base 202. For example, the
tracking device 204 may include an optic sensor that monitors movement
and transmits movement to the base 202. In an alternate embodiment, the
base 202 can have its own tracking mechanism. In some implementations, if
the tracking device 204 is inserted into the base 202, the tracking
mechanism for the base 202 can be disabled, allowing the base 202 to use
the tracking mechanism of the tracking device 204.

[0034] FIG. 3 is a schematic diagram depicting one implementation of a
tracking device 302. The tracking device 302 may include one or more
components, such as a battery 304, power supply components 306, an
antenna 308, an optical sensor 310, a lens 312, a select switch 314,
charging contacts 316, and a scroll wheel 318. The tracking device 302 can
be configured for placement on a user’s finger 317. In certain
implementations, the tracking device 302 may include a housing into which a
user inserts his or her finger 317. The housing may include one or more
retention mechanisms to hold the user’s finger 317 in place. Example
retention mechanisms are described in more detail in association with FIG. 4.
[0035] In certain implementations, a select switch 314 can be added to
the tip of the tracking device 302. The select switch 314, in some

implementations, permits a user to select items on a user interface. For
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example, a user can position a cursor over a hyperlink displayed in a web
browser and select the hyperlink by activating the select switch 314. The
select switch 314 can be activated if the user applies pressure to a tip of the
tracking device 302 in a downward movement against an adjacent surface.
In certain other implementations, the select switch 314 can be located inside
the tracking device 302 near the optical sensor 310, and can be in direct
contact with the user’s finger 317. In certain other implementations, the
select switch 314 can be located on the outside of the tracking device 302.
For example, the select switch 314 can be integrated with the scroll wheel
318.

[0036] In other implementations, the select switch 314 can include a
rocker switch, where scrolling can be accomplished by pressing the switch
forward and backward or upwards and downwards.

[0037] In yet other implementations, the select switch can be
implemented using an accelerometer. For example, when a user taps a
surface once, the accelerometer can sense the movement and register a
selection analogous to a single-click by a conventional mouse button. The
accelerometer can also detect multiple movements within a defined period.
The multiple movements, such as a user tapping a surface twice in rapid
succession, may indicate a particular type of selection, such as a double-
click selection.

[0038] In certain implementations, the tracking device 302 can include a

power source, such as the battery 304, which can be recharged by the base
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202. For example, the tracking device 302 may recharge the battery 304
when the charging contacts 316 make contact with the base 202 as the
tracking device 302 is inserted into the base 202. Additionally, power supply
components 306 can regulate the battery 304 recharging process. In some
implementations, the battery 304 is placed in a portion of the tracking device
that is positioned below a user’s inserted finger. This positioning may
improve ergonomics of the tracking device because locating the battery
under the finger balances the weight of the battery without having the
battery’s weight resting on top of the user’s finger.

[0039] As mentioned previously, in certain implementations, the tracking
device 302 may include the antenna 308 for communicating with the
computer system 102. For example, in certain implementations, the antenna
308 may be configured for placement inside the exterior body of the tracking
device 302. In certain other implementations, the antenna 308 may be
configured for placement outside the body of the tracking device 302. The
antenna 308 may transmit data to a receiver of the computer system 102.
For example, the antenna 308 may transmit movement data, battery status
data, input data, output data, scroll selection data, or other types of data to a
receive of the computer system 102. In certain implementations, the
antenna 308 can transmit the data wirelessly using Radio Frequency (RF)
protocol to a RF receiver connected to a USB port of the computer system

102. In yet other implementations, the tracking device 302 can transmit data

10
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to the base, which transmits the data to the computer system 102 using a
wireless or wired connection.

[0040] In certain implementations, the tracking device 302 can include a
lens 312 for optically tracking the movement of the tracking device 302. The
lens 312 may, for example, direct infrared light towards an adjacent surface
in a similar fashion to the lens included in a traditional computer mouse. In
some implementations, the lens 312 may be constructed from glass or
plastic materials. The lens 312 may also, for example, protect an optical
sensor 310 from debris or unwanted contact.

[0041] In certain implementations, the tracking device 302 can include the
optical sensor 310 which uses movement captured by the lens to generate
movement information. The optical sensor 310 can, for example, also
transmit the movement information for use by the computer system. The
computer system 102 can use the transmitted information to drive a cursor.
For example, the optical sensor 310 may use infrared technology to track
movement by monitoring changes in the reflection of light off of an adjacent
surface.

[0042] In some implementations, the tracking mechanism, such as the
optical sensor 310, is sized so that a user can easily manipulate objects on a
user interface. For example, movement of the sensor across one inch of an
adjacent surface can correspond to movement across the entire displayed
user interface. The tracking mechanism in the tracking device can be

sufficiently small so that it can be easily and precisely moved one inch.
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[0043] In other implementations, the sensor 310 can include a trackball,
rollerball, scroll wheel, laser based sensor, or accelerometer to track
movement. The movement translation components may be used separately
or in combination with these, or other exemplary components.

[0044] In other example implementations, the tracking device 302 may
include buttons not shown in FIG. 3, which may provide additional methods
for selection, input, or other types of functions. For example, in one
implementation, buttons can be located on the outside of the tracking device
302 near the user’s thumb. In certain implementations, a first button may
provide selection functions. Additionally, in certain implementations, a
second button may prompt the display of user interface menus. For
example, selecting the second button while viewing an image on a web page

can prompt a web browser to display a menu that includes options, such as

“save image as ...,” “set as desktop background ...,” “properties,” etc.

[0045] The tracking device 302 can be constructed using various
materials such as lightweight plastic, fiberglass, or other types of materials,
and the device 302 may be implemented using various form factors. For
example, the tracking device can enclose the user’s finger 317, or have open
areas in the front, sides, or back, which may allow the escape of moisture
and provide comfort to the user.

[0046] FIG. 4 is a schematic diagram depicting one implementation of a

finger retention mechanism feature of the tracking device 104 used to

receive a user’s finger. In some implementations, the tracking device 104

12
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can be configured to receive a user’s finger using mechanical means. For
example, the tracking device 104 can include a flexible tab 402 that assists in
holding the user’s finger in place within the tracking device 104. In other
implementations, the tracking device 104 can include an interior sleeve 404,
which can assist in holding the tracking device 104 in place on a user’s
finger. In certain implementations the sleeve 404 may be offered in sizes
ranging from small to large to suit a variety of users. The sleeve can be
removed and a different size sleeve inserted to customize the fit for a
particular user.

[0047] FIG. 5is a schematic diagram depicting one implementation of a
feature of the tracking device 104 used to receive a user’s finger. In certain
implementations, the tracking device 104 can be configured to include a
finger retaining hinge component 502. The retaining component may be
produced, for example, from materials such as neoprene, saneprene, or
foam. In certain implementations, the hinge component can be configured in
several positions or locations. The user can insert their finger into the
tracking device 104, which may include the retaining hinge component 502.
Once inserted, the retaining hinge component 502 may hold the tracking
device 104 to the user’s finger by applying pressure. In certain
implementations, the hinge component 502 can be produced from rubber,
and may include springs, which press the hinge component 502 around the

circumference of the finger.
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[0048] In other implementations, the tracking device 104 may include a
finger retaining interior ring component. In an exemplary implementation, the
ring is made of a material similar to a gel. The ring can secure the tracking
device 104 to the user’s inserted finger by applying pressure around the
circumference of the finger. If the ring is malleable (e.g., made of a gel) it
can conform to the outer surface of the user’s finger, which may result in a
more comfortable fit.

[0049] FIG. 6 is a schematic diagram depicting one implementation of
device components used for selection. FIG. 6 depicts a front and side view
of the tracking device 104. In certain implementations, the tracking device
104 can include a scroll wheel 602 that may be used for navigation on a
computer system. In other implementations, the tracking device 104 may
include one or more selection buttons 604 to select information displayed by
a computer system.

[0050] FIG. 7 is a schematic diagram depicting several implementations of
scrolling features of the tracking device. As stated earlier, the tracking device
104 can be configured with various components or features for controlling
movement of a cursor on a computer system. In certain implementations the
tracking device 104 includes a scrolling mechanism and selection buttons
oriented in a generally horizontal plane relative to a position in which the
tracking device is upright. In other implementations, the tracking device 104
can include a scrolling mechanism and selection buttons oriented in a

generally vertical plane. In other implementations, the tracking device 104
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may include a scrolling mechanism oriented in a horizontal plane, and may
include selection buttons located vertically relative to the scrolling
mechanism.

[0051] FIG. 8 is a schematic diagram depicting several additional
implementations of a scrolling feature. In certain implementations, the
tracking device 104 can include a track ball component 802 that can scroll in
a limited number of directions. For example, the track ball component 802
may scroll in a single direction or in the reverse of that direction.

[0052] In other implementations, the tracking device 104 can include a
trackball component 804 that has multiple functions. For example, the track
ball component may scroll in multiple directions, and a user may press the
trackball component 804 to make selections of objects displayed in a user
interface.

[0053] In other implementations, the tracking device 104 can include a
scrolling mechanism 806 that can scroll and be oriented in multiple
directions. The position of the scrolling mechanism 806 can be maintained
after adjustment by applying resistance supplied by a movement limiting
mechanism, such as a set of splines surrounding the scrolling mechanism
804. For example, the user can adjust the scrolling mechanism 806 to a
position that is a comfortable scrolling position for the user. The resistance of
the splines prevents the scrolling mechanism 806 from slipping from that

position.
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[0054] FIG. 9 is a schematic diagram showing an implementation of a
base 902 where a tracking device is received at a frontal portion of the base
902. In an exemplary implementation, the tracking device 904 can be
configured to protrude partially outside the front of the base 902 to allow the
user’s finger quick access for removal from the base 902. In another
implementation, the base 902 may include other components that require the
components be located in the middle, or back locations of the base 902. For
example, the base 902 may include tracking mechanism components that
occupy the space in the middle and back locations of the base 902.

[0055] In some implementations, if the user wants to remove the tracking
device 904 and place it in the base 902, the user can place the tracking
device 904 into a cavity of the base 902, and the user can move his finger
backwards to secure the tracking device 904 to the base 902. In some
implementations, the based has securing components, such as protrusions,
that are used to snap the tracking device into place. After the user secures
the tracking device 904 to the base 902, the user can remove his finger from
the tracking device 904. If the user wants to remove the tracking device 904
from the base 902, the user can place his finger inside the tracking device
904 and move their finger forward to release the tracking device from the
securing components.

[0056] FIG. 10 is a schematic diagram depicting a second implementation
of the base where a tracking device is received at a middle portion of the

base. The base 902 can be implemented so that it receives the tracking
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device 904 at a middle section of the base 902, which may facilitate the
placement of other components at the front or back locations of the base
902. For example, buttons similar to those included with a traditional
computer mouse may be configured at the front of the base 902. In another
example, a USB Key 906 can be stored in the base 902. The USB Key 906
may, for example, be used by the computer system to communicate
wirelessly with the tracking device 904, when the tracking device 904 is
inserted into the base 902. The base 902 may communicate with the
computer system using other methods (e.g., wired). In this situation, the
storage of the USB Key 906 in the front or rear portion of the base may
prevent the base from receiving the tracking device 904 at either of these
locations, so the base can include a cavity in the middle portion to receive
the tracking device.

[0057] FIG. 11 is a schematic diagram depicting a third implementation of
the base 902 where a tracking device 904 is received at a back portion of the
base 902. In this implementation, a cavity may be formed at the back of the
base 902 so that the tracking device can fit entirely into the base 902, for
example, when the base has a smaller form factor near the front of the base
than near the rear of the base.

[0058] As depicted by FIG. 9, FIG. 10, and FIG. 11, the base 902 can
receive the tracking device 904 at many locations. In another example
implementation of the base 902 (not shown in the figures) the tracking device

and be received at a side location. For example, the tracking device can
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attach the other base’s side using a clipping or snap mechanism. In certain
implementations, the side location may provide increased internal space
within the base 902 for additional components. In other implementations, the
side location may permit the base 902 to have a smaller form factor.

[0059] FIG. 12 is a schematic diagram depicting several implementations
of a lid covering feature of the base 902 used to receive a tracking device
904. The lid 906 may be opened to insert the tracking device 904 within the
base 902. In certain implementations, the lid 906 may include a spring
mechanism to open the lid that can be activated when pressed by a user.
Additionally, the lid 906 may be closed to protect the tracking device 904
from debris, or to provide a more comfortable grip for the user’s hand. In
certain implementations, the lid 906 may be held closed by an included
latching mechanism. Additionally the lid 906 may slide within a portion of the
base 902 to allow access to a cavity of the base in which the tracking device
904 is inserted. In other implementations, the lid 906 may be removed and
stored, for example, in the bottom of the base 902.

[0060] FIG. 13 is a schematic diagram depicting one implementation of a
base 1302, which includes an opening 1304 that allows a tracking device
904 access to an adjacent surface. In certain implementations, the base
1302 can use the tracking mechanism of the tracking device 904 by allowing
the optics, track ball, or laser access to the adjacent surface through the

opening 1304 in the bottom of the base 1302.
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[0061] In certain implementations, the base 1302 can use the tracking
mechanism of the tracking device 904. For example, the base 1302 can
disable its own tracking mechanism, and use the tracking mechanism of the
tracking device 904 instead. The base 1302 may include circuitry that
connects the tracking device’s tracking mechanism to the base 1302. For
example, the base may include prongs that contact plates on the tracking
device 904 when the tracking device 904 is inserted in the base 1302. The
tracking device 904 can transmit movement information through this
connection to the base 1302. In some implementations, this connection to
the base can also be used to charge the tracking device using power
delivered or originating from the base.

[0062] FIG. 14 is a schematic diagram depicting a connection component
1402 of a system used to relay information from a tracking device 1302 to a
computer system 102. In some implementations, the connection component
1402 is a USB key. For example, the base 1502 can include a cord that
connects to the USB Key 1402. An interface between the USB key 1402 and
the base 1502 can be proprietary so that a user cannot easily plug the base
1502 into unintended receptacles, such as PS-2 ports on a computing
device. In certain implementations, the cord can recoil inside the base 1502
or be wrapped up and stored in a cavity located underneath the base 1502.
[0063] In certain implementations, the cord can be detached from the
base 1502. Unplugging the cord from the base 1502 can, for example,

permit the base 1502 to be more conveniently stored. In other
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implementations, the base 1502 may not have a cord, but communicates
wirelessly with the computer system 102.

[0064] In some implementations, the tracking device 1302 may have
batteries that are charged when the tracking device 1304 is inserted in the
base 1502. For example, the base can receive power through a corded
connection to the computer system 102. The power can be transferred from
the base to the tracking device for charging the batteries. In other
implementations, the base is not corded, but instead receives power from
disposable or rechargeable batteries.

[0065] In some other implementations, the connection component 1402
can send and receive information to and from the computer system 102. For
example, the connection component 1402 can be a wireless transceiver that
transmits and receives information from the base device (or the tracking
device) and sends the information to the computer system 102. In some
implementations, the tracking device can transmit information wirelessly,
while the base device transmits information to the computer system 102 via a
wired connection.

[0066] FIG. 15 is a schematic diagram of one implementation of a base
storage feature. In certain implementations, the USB key 1402 can be
stored with, or connected to the base 1502. For example, the USB key 1402
can be stored in the bottom of the base 1502, where the base 1502 may
include a holding mechanism such as tabs or clamps. In addition to the

functionality described above, in certain implementations, the USB key can
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store information including, for example, software drivers for the tracking
device 104 or other data files that can be accessed by the computer system
102.

[0067] FIG 16. is a schematic diagram depicting alternative
implementations of the tracking device 104. FIG. 16 shows an
implementation where the tracking device is configured without a tracking
mechanism at the tip of the tracking device 104. This may permit a user’s
finger 1604 to extend through the tracking device 104 held on the user’s
finger 1604, for example, using a flexible clamping mechanism 1606.
Allowing the user’s finger 1604 to extend through the tracking device 104
may allow normal use of the finger for tasks, such as typing on a computer
keyboard.

[0068] The tracking device of FIG. 16 also includes a trackball
component 1602,which can have multiple functions. For example, the track
ball component 1602 may navigate a cursor on a user interface or perform
scrolling functions. Additionally, a user may press the trackball component
1602 (e.g., using an adjacent finger or thumb) to make selections of objects
displayed in a user interface.

[0069] In some implementations, the tracking device 104 can include an
optical sensor on a side of the device. The optical sensor may be used to
manipulate a user interface control, such as a cursor on a GUI. For example,
a user can slip the tracking device over her index finger and can use her

thumb to contact the optical sensor. The optical sensor can translate the
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user's thumb movements over the sensor so that the user interface control is
manipulated according to the detected movements.

[0070] In some implementations, the optical sensor is activated after a
user moves his or her thumb (or finger) within a certain distance from the
sensor. For example, the sensor may include an infrared transceiver that
senses when an object is within a certain distance from the optical sensor.
When an object (e.g., a finger or thumb) moves within this distance, the
optical sensor can activate optics used to detect movement of the object.
Additionally, when the object moves outside of this distance, the optical
sensor can deactivate the optics.

[0071] In other implementations, the optical sensor is activated when a
user depresses an actuator located on or near the sensor. For example, the
actuator may be located by the optical sensor so that when a user’s thumb
depresses the actuator, the thumb also prevents a laser from shining out
from the optical sensor past the thumb. In yet another implementation, the
optical sensor is activated by a switch similarly located near the optical
sensor so that when the user’s thumb is placed on the sensor the switch is
toggled to power the optical sensor.

[0072] When the user removes his or her thumb, the actuator or switch
may be toggled so that the optical sensor is deactivated (e.g., the circuitry is
powered down, a laser is not emitted, etc.)

[0073] In some implementations, this may decrease power usage by the

device when a user is not actively attempting to manipulate the user control

22



WO 2008/148043 PCT/US2008/064764

element(s). Additionally, this may serve as a safety mechanism so that light
generated by the optics does not shine into the user's eyes. Instead, the light
is only generated after the user covers the optical sensor, which in turn,
prevents any generated light from shining on a surface other than the user's
thumb, finger, etc.

[0074] In some implementations, other navigation hardware, such as the
previously described roller ball, scrolling mechanisms, etc. may also be
activated or de-activated based on use of the device. For example, the roller
ball may deactivate after it has not been manipulated for a determined period
of time. In another example the roller ball may be “clicked” on by a user who
depresses the roller ball before use to activate it. When the user is finished,
he can press the roller ball in to deactivate it.

[0075] In yet other implementations, the tracking device may
communicate with devices other than computers. For example, the tracking
device can communicate with consumer electronic devices, such as stereos
and television sets, printers, PDAs, garage doors, etc. For example, the
tracking device can include an infrared transmitter that can transmit power
and setting commands to television sets. For instance, the user can enter
remote control codes for a television set using the previously mentioned LCD
screen and the selection switch. The user can then use the selection switch
to activate transmission of infrared commands to the television set. Similarly,
the tracking device can incorporate a radio frequency transmitter to control

garage doors and Bluetooth circuitry to communicate with, for example,

23



WO 2008/148043 PCT/US2008/064764

printers, cell phones, and PDAs. These examples are meant to be illustrative
only and are not intended to limit the applications of the above described
devices.

[0076] Although a few implementations have been described in detail
above, other modifications are possible. For example, in certain
implementations, the tracking device 104 can include a LCD (liquid crystal
display) component for inputting information into, or outputting information
from the computer system or the tracking device. For example, the LCD
screen may display “status information” for the tracking device, such as
charge status. In some implementations, the LCD screen may be located on
the tracking device 104 in locations as the side facing the user’s thumb or
other locations at which a user could view the display.

[0077] In other implementations, the inner portion of the tracking device
that receives a user’s finger can include surface relief structures, such as
venting ribbing, channels, dimpling, etc. This may provide sensor feedback to
a user to limit fatigue, control sweating, and release heat. Additionally, the
inner portion may include a conical shape that narrows towards the tip of the
tracking device. This may ensure finger retention by the use of pressure
points and finger friction against the narrowing inner portion of the tracking
device.

[0078] In yet other implementations, the tracking mechanisms (e.g.,
optical sensors) for the tracking device can be located so that the tilt of the

mechanism is ergonomic. For example, when a user inserts her finger in the
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tracking device, optical sensors are placed on the device so that in a natural
position of the finger (e.g., resting position), the sensors are neither tilted to
the right or the left, but are substantially parallel to the adjacent surface.
[0079] In other implementations, the tracking mechanism for the device is
located on a swivel so that it can move into a position substantially parallel to
the adjacent surface even if the user’s positioning of the tracking device
would not place the tracking mechanism in a substantially parallel position
without the swivel.

[0080] In some implementations, the base can charge the tracking device
using a household current instead of through a connection to a computing
device. For example, a cord for the base can be inserted into a household
electrical outlet, which provides power to the tracking device when inserted
into the base. In other implementations, the base can be configured to
include a battery (e.g., a rechargeable battery) for charging the tracking
device. For example, the battery can receive a charge by plugging the base
into a USB or standard electrical outlet. A battery of the tracking device can
then be charged by the base’s battery when the tracking device is inserted
into the base. In other implementations, the tracking device may be inserted
or coupled to a charger that is separate from the base. This charger may
receive it power from a variety of sources including a household electrical
outlet, batteries, or a computer’s power supply unit (e.g., through a USB

connection).
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[0081] In some implementations, the base can be secured to a side of a
laptop computer or keyboard using a clamping mechanism. One end of the
clamping mechanism can be configured to attach to the keyboard or laptop
computer and the other end of the clamping mechanism can secure the
base. For example, the clamping mechanism can clamp to the side of a
keyboard using a vice-like mechanism.

[0082] In some implementations, the clamping mechanism can connect to
the base using a male-to-female connection. For example, prongs may
extend out from the clamping mechanism and mate with ports in the base. In
some implementations, the prongs can be flexible plastic, or some type of
hooks.

[0083] In some implementations, the base can be large enough to house
additional components besides the tracking device, such as the lid and the
USB Key. For example, the lid and the USB Key can be stored in the bottom
of the base.

[0084] In some implementations, the base can include light emitting
diodes (LEDs) to indicate the charging status of the tracking device. If the
option of a rechargeable battery in the base is included, an LED can be
included, for example, to indicate its charge status as well.

[0085] In other implementations, the USB Key can be inserted into a
computer USB slot and communicate wirelessly to the tracking device while

connected via cord to the base. Also, the tracking device and the base can
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be configured to communicate wirelessly with the computer without using the
cord.

[0086] In some implementations, a holder component can be used to hold
the tracking device. The holder component can be used independent from
the base. The holder can be attached to a keyboard, computer display, or
computing device component using a clamp, clip, or various other securing
mechanisms. In some implementations, the holder can include charging tabs
and a cord that connects to a USB Port or the USB Key port for charging. In
another implementation, the base’s cord may connect to a household outlet
for receiving power.

[0087] In yet other implementations, a second tracking device can be
used in conjunction with a first tracking device to control one or more user
interface elements. For example, a tracking device can be worn on one
finger of each hand of a user. In this example, the user can use the tracking
devices to manipulate interface objects, such as three-dimensional objects,
by spinning rotating both fingers that are secured to the tracking devices. In
other examples, the tracking devices can be used to manipulate objects in a
video games, for example moving one finger with a first tracking device
causes a first character action, moving the second finger with another
tracking device causes a second character action, and moving both the first

and second fingers simultaneously causes a third character action.
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[0088] In yet other examples, a user having a tracking device on a finger
of each hand can use selection buttons on each of the tracking devices to
manipulate displayed objects, such as video game characters.

[0089] In certain implementations, a cord for the base device connects to
the USB key using a non-standard USB connection. This may prevent a user
from inadvertently plugging the based device directly into a USB port on the
computer.

[0090] Accordingly, other implementations are within the scope of the

following claims.
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WHAT IS CLAIMED IS:

1. A computer peripheral system comprising:

a tracking device to generate movement information for use in moving a
user interface object on a graphical user interface, wherein the tracking device is
configured to receive at least a portion of a user’s finger; and

a base device configured to receive the tracking device, wherein the base
device is configured to translate movement of the base device relative to an

adjacent surface for use in moving the user interface object.

2. The system of claim 1, wherein the tracking device comprises a first
tracking mechanism for determining movement used to generate the movement

information.

3. The system of claim 2, further comprising a selection mechanism

configured to disable and enable the first tracking mechanism.

4. The system of claim 2, wherein the tracking mechanism comprises a roller

ball, a trackball, or a laser.

5. The system of claim 2, wherein the tracking mechanism comprises an

optical sensor.

6. The system of claim 5, wherein the tracking device further comprises a
optical mount for mounting at least a portion of the optical sensor, wherein the

optical mount is configured to tilt so that the portion of the optical sensor remains
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within an operative angle range relative to a surface used to determine the

movement of the tracking device.

7. The system of claim 2, wherein the base device comprises a second
tracking mechanism for determining movement of the base device relative to the

adjacent surface.

8. The system of claim 7, wherein the second tracking mechanism for the

base device is disabled when the tracking device is received.

9. The system of claim 2, wherein the base device uses the first tracking
mechanism to translate movement of the base device relative to the adjacent

surface when the tracking device is received.

10. The system of claim 1, wherein the tracking device further comprises a
scrolling mechanism to generate second movement information based on

manipulation of the scrolling mechanism by a second finger of the user.

11.  The system of claim 10, wherein the scrolling mechanism has an

adjustable orientation.

12.  The system of claim 1, wherein the tracking device comprises a liner
located within the tracking device and configured generate friction or pressure

used to secure the tracking device to the received portion of the user’s finger.
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13.  The system of claim 1, further comprising a second tracking device to
generate second movement information for use in moving the user interface

object on the graphical user interface.

14.  The system of claim 1, further comprising a connection key for
establishing a communication channel between the tracking device or the base

device and a display device that displays the graphical user interface.

15.  The system of claim 14, wherein the connection key comprises a wireless
receiver that transmits the movement information from the tracking device to the

display device.

16.  The system of claim 14, wherein the connection key comprises a wired

connector that transmits information from the base device to the display device.

17.  The system of claim 16, wherein the connection key has an interface to
connect to the base device comprising a non-standard universal serial bus

connection.

18.  The system of claim 14, wherein the base device further comprises a

storage section for storing the connection key.

19.  The system of claim 1, wherein the tracking device further comprises
rechargeable batteries configured to be charged when the tracking device is

inserted in the base device.
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20. The system of claim 1, wherein the tracking device further comprises a

display screen or light emitting diodes configured to indicate a status.

21.  The system of claim 1, wherein the tracking device is configured to allow a

tip of the received user’s finger to protrude from the tracking device.

22. The system of claim 1, wherein the tracking device further comprises a
mechanism configured to receive user input for generating the movement
information for use in moving the user interface object and configured to make

selections of other user interface objects on the graphical user interface.

23. The system of claim 22, wherein the mechanism is located on the tracking
device so that when the tracking device is placed on an index finger of the user,

the mechanism is accessible to a thumb adjacent to the index finger.

24. The system of claim 1, wherein the tracking device further comprises an
optical sensor configured to receive user input for generating the movement
information for use in moving the user interface object, wherein the optical sensor
is located on the tracking device so that when the tracking device is placed on an
index finger of the user, the optical sensor is accessible to a thumb adjacent to

the index finger.

25. The system of claim 24, wherein the optical sensor is activated when the
thumb moves within a determined distance from the optical sensor or the optical
sensor is deactivated when the thumb moves outside the determined distance.
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26. The system of claim 24, wherein the optical sensor is activated when the

thumb contacts a switch or actuator located near the optical sensor.

27. The system of claim 1, further comprising a transmitter to communicate
wirelessly using infrared transmissions, Bluetooth transmissions, or radio

frequency transmissions.

28. An apparatus comprising:

a base device to receive a tracking device configured for placement on a
user’s finger, wherein the tracking device generates movement information for
use in moving a user interface object on a user interface,

wherein the base device is configured to translate movement of the base

device relative to an adjacent surface for use in moving the user interface object.

29.  An apparatus comprising:

a housing having a finger holding portion configured to receive a portion of
a finger of a user;

a movement tracker to generate movement information based on
movement of the housing relative to an adjacent surface, wherein the movement
information is configured to move a first user interface object on a display; and

a pressure sensitive switch coupled to the housing and configured to
make a selection of a second user interface object on the display when the

switch is pressed against the adjacent surface.
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