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EYEGLASSES WITH ACTIVITY MONITORING

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation-in-part of U.S. Patent Application No.
11/183,276, filed July 15, 2005, and entitied “EYEGLASSES WITH ACTIVITY
MONITORING,” which is hereby incorporated herein by reference, which is a
continuation-in-part of U.S. Patent Application No. 10/964,011, filed October 12,
2004, and entitled “TETHERED ELECTRICAL COMPONENTS FOR
EYEGLASSES,” which is hereby incorporated herein by reference, which in turn

claims priority to each of: (i) U.S. Provisional Patent Application No. 60/509,631, filed
October 9, 2003, and entitted “TETHERED ELECTRICAL COMPONENTS FOR
EYEGLASSES,"” which is hereby incorporated herein by reference; (ii) U.S.
Provisional Patent Application No. 60/527,565, filed December 8, 2003, and entitled
“ADAPTABLE COMMUNICATION TECHNIQUES FOR ELECTRONIC DEVICES,”
which is hereby incorporated herein by reference; (iii) U.S. Provisional Patent
Application No. 60/562,798, filed April 15, 2004, entitled “"EYEWEAR WITH
ULTRAVIOLET DETECTION SYSTEM,” and which is hereby incorporated herein by
reference; (iv) U.S. Provisional Patent Application No. 60/583,169, filed June 26,
2004, entitled “‘ELECTRICAL COMPONENTS FOR USE WITH EYEWEAR, AND
METHODS THEREFOR,” and which is hereby incorporated herein by reference; (v)
U.S. Provisional Patent Application No. 60/592,045, filed July 28, 2004, entitled
“‘EYEGLASSES WITH A CLOCK OR OTHER ELECTRICAL COMPONENT,” and
which is hereby incorporated herein by reference; and (vi) U.S. Provisional Patent
Application No. 60/605,191, filed August 28, 2004, entitled “ELECTRICAL
COMPONENTS FOR USE WITH EYEWEAR, AND METHODS THEREFOR,” and
which is hereby incorporated herein by reference.

[0002] U.S. Patent Application No. 11/183,276, filed July 15, 2005 also claims
priority to each of: (i) U.S. Provisional Patent Application No. 60/592,045, filed July
28, 2004, entitled “EYEGLASSES WITH A CLOCK OR OTHER ELECTRICAL
COMPONENT,” and which is hereby incorporated herein by reference; (ii) U.S.
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Provisional Patent Application No. 60/605,191, filed August 28, 2004, entitled
“ELECTRICAL COMPONENTS FOR USE WITH EYEWEAR, AND METHODS
THEREFOR,” and which is hereby incorporated herein by reference; (jii) U.S.
Provisional Patent Application No. 60/618,107, filed October 12, 2004, and entitled
“TETHERED ELECTRICAL COMPONENTS FOR EYEGLASSES,” which is hereby
incorporated herein by reference; (iv) U.S. Provisional Patent Application No.
60/620,238, filed October 18, 2004, entitled “‘EYEGLASSES WITH HEARING
ENHANCED AND OTHER AUDIO SIGNAL-GENERATING CAPABILITIES,” and
which is hereby incorporated herein by reference; (v) U.S. Provisional Patent
Application No. 60/647,836, filed January 31, 2005, and entitled “EYEGLASSES
WITH HEART RATE MONITOR,” which is hereby incorporated herein by reference;
and (vi) U.S. Provisional Patent Application No. 60/647,826, filed January 31, 2005,
and entitled “EYEWEAR WITH ELECTRICAL COMPONENTS,” which is hereby
incorporated herein by reference.

[0003] The application also claims priority to each of: (i) U.S. Provisional
Patent Application No. 60/725,999, filed October 11, 2005, and entitled “EYEWEAR
SUPPORTING AFTER-MARKET ELECTRICAL COMPONENTS,” which is hereby
incorporated herein by reference; (ii) U.S. Provisional Patent Application No.
60/725,896, filed October 11, 2005, and entitled “EYEGLASSES WITH
ELECTRICAL COMPONENTS,” which is hereby incorporated herein by reference;
and (iii) U.S. Provisional Patent Application No. 60/787,850, filed April 1, 2006, and
entitled “EYEGLASSES WITH A HEART RATE MONITOR,” which is hereby
incorporated herein by reference.

[0004] In addition, this application is related to each of: (i) U.S. Patent
Application 10/822,218, filed April 12, 2004, and entitled “EYEGLASSES FOR
WIRELESS COMMUNICATIONS,” which is hereby incorporated herein by reference;
(i) U.S. Patent Application No. 10/964,011, filed October 12, 2004, and entitled
“TETHERED ELECTRICAL COMPONENTS FOR EYEGLASSES,” which is hereby
incorporated herein by reference; (iii) U.S. Patent Application No. 11/006,343, filed
December 7, 2004, and entitled “ADAPTABLE COMMUNICATION TECHNIQUES
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FOR ELECTRONIC DEVICES,” which is hereby incorporated herein by reference;
(iv) U.S. Patent Application No. 11/078,855, filed March 11, 2005, and entitled
“‘EYEWEAR WITH RADIATION DETECTION SYSTEM,” which is hereby
incorporated herein by reference; (v) U.S. Patent Application No. 11/078,857, filed
March 11, 2005, and entitled “RADIATION MONITORING SYSTEM,” which is hereby
incorporated herein by reference; (vi) U.S. Patent Application No. 11/183,269, filed
concurrently herewith, and entitled “‘EYEWEAR SUPPORTING AFTER-MARKET
ELECTRICAL COMPONENTS,” which is hereby incorporated herein by reference;
(vii) U.S. Patent Application No. 11/183,283, filed concurrently herewith, and entitled
“EVENT EYEGLASSES,” which is hereby incorporated herein by reference; (viii)
U.S. Patent Application No. 11/183,262, filed concurrently herewith, and entitled
‘EYEGLASSES WITH HEARING ENHANCED AND OTHER AUDIO SIGNAL-
GENERATING CAPABILITIES,” which is hereby incorporated herein by reference;
(ix) U.S. Patent Application No. 11/183,256, filed concurrently herewith, and entitled
“‘EYEGLASSES WITH ELECTRICAL COMPONENTS,” which is hereby incorporated
herein by reference; and (x) U.S. Patent Application No. 11/183,263, filed
concurrently herewith, and entitled “‘EYEGLASSES WITH A CLOCK OR OTHER
ELECTRICAL COMPONENT,” which is hereby incorporated herein by reference.

FIELD OF THE INVENTION

[0005] The present invention relates to eyeglasses and, more particularly, to
eyeglasses having activity monitoring components.

BACKGROUND OF THE INVENTION

[0006] Traditionally, eyeglasses have not contained or made any use of
electrical components. In recent years, attempts to include electrical components
within eyeglasses have had limited success. For example, a small electrical
component, such as a microphone, might be provided in or attached to an eyeglass
frame. Unfortunately, however, larger scale electrical components are not easily

provided in or attached to an eyeglass frame. Eyeglasses frames tend to be very

Patent Application -3- Docket No.: IPVCP008X1P

Apple Inc. EX1008 Page 5



compact and lightweight and thus have little space for electrical components.
Moreover, since eyeglass frames are often fashionable items whose designs are
important, there are substantial design tradeoffs involved with providing or attaching
electrical components to eyeglass frames.

[0007] For many people, prescription eyeglasses are indispensable due to
defects in their eyesight. Even for those who do not wear prescription glasses, it is
very popular for people to wear sunglasses. In other words, many of us constantly
carry at least one pair of glasses with us.

[0008] People also often separately wear or carry a pedometer. The traditional
physical principal of a pedometer is that a pendulum mechanism moves as the
gravity shock of a user’s foot striking the ground occurs, and the movement of the
pendulum is measured by counting pulses (e.g., electrical pulses). Pedometers are
typically special purpose electrical devices worn by persons interested in
determining how far they have walked. One good place to wear a pedometer is
around one’s waist. To be more accurate, users of pedometers have to enter stride
information. This enables the distance traveled to be determined from a number of
steps taken. Also, if one’s weight is entered, the pedometer can determine calories
consumed. For more strenuous activities than walking, pedometers tend to lose
their effectiveness. In any event, a separate electrical device needs to be carried to
monitor a user’s activity.

[0009] Accordingly, there is a need for improved approaches to facilitate use
of electrical components with eyeglasses.
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SUMMARY OF THE INVENTION

[00010] in a number of embodiments, the invention pertains to eyewear having
an activity monitoring capability. Activity, such as motion, steps or distance, can be
measured by an activity detector. The measured activity can then be used in
providing activity-related information to a user of the eyewear. Advantageously, the
user of the eyewear is able to easily monitor their degree of activity, without the need
to carry a separate electrical device.

[00011] In one embodiment, the activity monitoring is provided by a pedometer.

A pedometer can also be referred to as a pedometer system herein.

[00012] In one embodiment, all components for activity monitoring can be
integrated with eyewear (e.g., eyeglasses), such as a frame (e.g., a temple of the
frame) of the eyewear. As an example, the eyewear normally includes a pair of
temples, and the components for activity monitoring can be embedded within one or
both of the temples. In one implementation, all components for activity monitoring
are integrated into a single temple of the frame of the eyewear. As an example,
these components can be formed together on a substrate. The substrate with the
components mounted and interconnected can be referred to as a module.
Embedding such a module into the eyewear can thus provide the eyewear with

activity monitoring capability with minimal disturbance to design features of the
eyewear.

[00013] In one embodiment, the eyewear includes an activity detector,
electrical circuitry and an output device. The eyewear can also include one or both
of a battery and a solar cell to provide power to the electrical circuitry and possibly
other components. Further, the eyewear can also include one or more additional
sensors. Still further, the eyewear can also include one or more of a being-worn

indicator, a memory for data storage, one or more switches, and communication
capabilities.
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[00014] The invention can be implemented in numerous ways, including as a
system, device, apparatus, and method. Several embodiments of the invention are

discussed below.

[00015] As a pedometer system for use by a user, one embodiment of the
invention includes at least: a pendulum that moves in association with user
movement, the pendulum including an arm and a weight at one end of the arm,
wherein during operation the pendulum moves and the weight contacts a conductive
surface through an acoustic dampening material; electrical circuitry for determining
movement data based on the movement of the pendulum, and for producing user
output data from the movement data; and a display for displaying at least the user
output data.

[00016] As a pair of glasses, one embodiment of the invention includes at
least: a first lens holder having a first side and a second side; a second lens holder
having a first side and a second side; a bridge element coupling the second side of
the first lens holder to the first side of the second lens holder; a first temple secured
to the first side of the first lens holder through a first joint; a second temple secured
to the second side of the second lens holder through a second joint; and a
pedometer system at least partially embedded in the glasses. The pedometer
system having a housing that includes at least: a pendulum that moves in
association with user movement, the pendulum including an arm and a weight at one
end of the arm, wherein during operation the pendulum moves and the weight
contacts a conductive surface through an acoustic dampening material; and
electrical circuitry for determining movement data based on the movement of the

pendulum, and for producing pedometer information from the movement data.

[00017] As a pair of glasses, another embodiment of the invention includes at
least: a frame having at least a bridge and a pair of temples; and an activity monitor
at least partially embedded in the frame and operable to measure activity associated
with a user of the pair of glasses. The activity monitor includes a pendulum that is

used in measuring the activity associated with the user, the pendulum moves in
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accordance with the activity associated with the user. The activity monitor further

includes means for acoustically dampening noise induced by the pendulum.

[00018] As a pair of glasses, still another embodiment of the glasses includes
at least: a frame having at least a bridge and a pair of temples; and an activity
monitor at least partially embedded in the frame and operable to measure activity
associated with a user of the pair of glasses. The activity monitor includes a
pendulum that is used in measuring the activity associated with the user, the
pendulum moves in accordance with the activity associated with the user. The
activity monitor further includes a conductive wire positioned on a dampening
material, whereby the pendulum strikes the wire positioned on the dampening

material as the pendulum moves in accordance with the activity associated with the
user.

[00019] As a pedometer system for use by a user, one embodiment of the
invention includes at least: an electrical contact having a first side and a second
side; an elastic material provided adjacent the second side of at least a portion of the
electrical contact; a pendulum that moves in association with user movement, the
pendulum including an arm and a weight at one end of the arm, wherein during
operation the pendulum moves and the weight contacts at least a portion of the first
side of the electrical contact; electrical circuitry for determining movement data
based on the movement of the pendulum, and for producing user output data from

the movement data; and a display for displaying at least the user output data.

[00020] As a method for operating a pedometer, one embodiment of the
invention includes at least the acts of: receiving a count signal; determining whether
the count signal is reliable; ignoring the count signal when it is determined that the
count signal is not reliable; incrementing a total count when it is determined that the

count signal is reliable; and outputting the total count or a value derived therefrom.

[00021] Other aspects and advantages of the invention will become apparent
from the following detailed description taken in conjunction with the accompanying

drawings which illustrate, by way of example, the principles of the invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

[00022] The invention will be readily understood by the following detailed
description in conjunction with the accompanying drawings, wherein like reference

numerals designate like structural elements, and in which:

[00023] FIG. 1 illustrates a pair of glasses according to one embodiment of the
invention.

[00024] FIG. 2 illustrates a temple according to one embodiment of the invention.
[00025] FIG. 3 is a block diagram of a pedometer system according to one

embodiment of the invention.

[00026] FIG. 4A illustrates a first side of an electrical system module according

to one embodiment of the invention.

[00027] FIG. 4B illustrates a second side of the electrical system module
ilustrated in FIG. 4A.

[00028] 'FIG. 4C illustrates a side view of the electrical system module
illustrated in FIG. 4A.

[00029] FIG. 4D illustrates a temple according to one embodiment of the
invention.
[00030] FIG. 5A illustrates representative output data for a pedometer system

(pedometer) according to one embodiment of the invention.

[00031] FIG. 5B illustrates representative input data for a pedometer system
(pedometer) according to one embodiment of the invention.

[00032] FIG. 6 is a flow diagram of a distance output process according to one
embodiment of the invention.

[00033] FIG. 7A is diagram of an example of a conventional pedometer.
[00034] FIG. 7B is a diagram of a pedometer according to one embodiment of

the invention.
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[00035] FIG. 7C is a diagram of a pedometer according to another embodiment
of the invention.

[00036] FIG. 7D is a diagram of a pedometer according to still another
embodiment of the invention.

[00037] FIG. 7E is a diagram of a pedometer according to yet still another
embodiment of the invention.

[00038] FIG. 7F is a diagram of a representative front side of the pedometer
illustrated in FIG. 7E according to an embodiment of the invention.

[00039] FIG. 8 is a flow diagram of a pedometer process according to one
embodiment of the invention.

[00040] FIG. 9 is a chart that depicts examples of auxiliary sensors that can be
utilized with the eyewear.
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DETAILED DESCRIPTION OF THE INVENTION

[00041] In a number of embodiments, the invention pertains to eyewear having
an activity monitoring capability. Activity, such as motion, steps or distance, can be
measured by an activity detector. The measured activity can then be used in
providing activity-related information to a user of the eyewear. Advantageously, the
user of the eyewear is able to easily monitor their degree of activity, without the need
to carry a separate electrical device. In other embodiments, the invention can
provide activity monitoring capability to products other than eyewear.

[00042] In one embodiment, the activity monitoring is provided by a pedometer.
A pedometer can also herein be referred to as a pedometer system.

[00043] In one embodiment, all components for activity monitoring can be
integrated with eyewear (e.g., eyeglasses), such as a frame (e.g., a temple of the
frame) of the eyewear. As an example, the eyewear normally includes a pair of
temples, and the components for activity monitoring can be embedded within one or
both of the temples. In one implementation, all components for activity monitoring
are integrated into a single temple of the frame of the eyewear. As an example,
these components can be formed together on a substrate. The substrate with the
components mounted and interconnected can be referred to as a module.
Embedding such a module into the eyewear can thus provide the eyewear with

activity monitoring capability with minimal disturbance to design features of the
eyewear.

[00044] Embodiments of different aspects of the invention are discussed below
with reference to FIGs. 1 — 9. However, those skilled in the art will readily appreciate
that the detailed description given herein with respect to these figures is for
explanatory purposes as the invention extends beyond these limited embodiments.
[00045] A first aspect of the invention pertains to eyewear having a pedometer
(or pedometer system). The pedometer provides the eyewear with an activity
monitoring capability.
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[00046] FIG. 1 illustrates a pair of glasses 100 according to one embodiment of
the invention. The pair of glasses 100 include a first lens holder 102 and a second
lens holder 104. The lens holders 102 and 104 are capable of receiving lens. The
lens can be prescription lens or non-prescription lens. The first lens holder 102 has
a first side and a second side. The second lens holder 104 has a first side and a
second side. The pair of glasses 100 also has a bridge 106. The bridge 106 is
coupled to the second side of the first lens holder 102 and the first side of the
second lens holder 104. The lens holders 102 and 104 and the bridge 106 can be
separate pieces or a single integral piece. The glasses 100 can also be referred to
as eyeglasses.

[00047] In addition, the pair of glasses 100 includes a pair of temples, namely,
a first temple 108 and a second temple 110. The first temple 108 is pivotally
secured to the first side of the first lens holder 102 by way of a joint (or hinge) 112.
The second temple 110 is pivotally secured to the second side of the second lens
holder 104 by way of another joint 114.

[00048] Moreover, the pair of glasses 100 further includes a pedometer 116. In
this embodiment, the pedometer 116 is embedded in the temple 110. As illustrated
in FIG. 1, the pedometer 116 includes a display 118 and a switch 120 that are
exposed at the inside surface of the temple 110. The display 118 displays a visual
indication of an output produced by the pedometer 116. In one implementation, the
display 118 is a liquid-crystal display. The switch 120 can serve different functions
depending on the embodiment. In general, various different types of switches can
be used as the switch 120. In one implementation, the switch 120 is a push-button
switch that serves as an on/off button. In another implementation, the switch 120
can be a slider switch. Different types of switches have previously been described in
the related patent applications mentioned above and incorporated by reference.
[00049] In general, the pedometer 116 is at least partially embedded in the
temple 110. In the embodiment shown in FIG. 1, the pedometer 116 is embedded in
the temple 110 with the display 118 and the switch 120 being exposed. Other
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components of the pedometer 116, including various electrical components, are
embedded in the temple 110 and not exposed.

[00050] In the embodiment shown in FIG. 1, the pedometer 116 is in the temple
110 of the pair of glasses 100 at a region close to its corresponding joint 114. The
pedometer 116 faces the user when the user is wearing the pair of glasses 100. With
the pedometer 116 in that position, in some cases, the wearer (user) may be able to
see the pedometer information being output by the display 118 without the need to
take the pair of glasses 100 off.

[00051] Although this embodiment provides the pedometer 116 in the temple
110, the pedometer 116 could alternatively be embedded in other parts of the
eyeglass frame. With proper design, the overall appearance of the pair of glasses
100 can remain aesthetically pleasing, particularly when the pedometer 116 is
substantially embedded in the eyeglass frame (e.g., the temple 110).

[00052] FIG. 2 illustrates a temple 200 according to one embodiment of the
invention. The temple 200 can, for example, represent another embodiment for the
temple 110 of FIG. 1. In any case, the temple 200 includes an inside surface 202. The
inside surface 202 has a removable cover 204. The removable cover 204 serves to
cover a cavity within the temple 200 that includes electrical components associated
with a pedometer. The removable cover 204 has a display opening 206 that aligns
with a display of the pedometer, and a switch opening 208 that aligns with a switch.
When the removable cover 204 is removed, the pedometer can be inserted into the
cavity within the temple 200. However, with the removable cover attached, the
pedometer is held within the cavity, yet the display of the pedometer can remain
exposed because of its alignment with the display opening 206 and the switch can
remain accessible because of its alignment with the switch opening 208.

[00053] FIG. 1 shows an embodiment with a pedometer facing inward towards
the wearer when the glasses are being worn. Alternatively, the pedometer could be

facing out and the user can temporarily remove the glasses to read pedometer
output.
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[00054] There are a number of benefits of having a pedometer with a pair of
glasses. For one, if the pedometer is in the glasses, one does not need to
separately carry a pedometer. Also, with the pedometer in the glasses, a user may
be able to see his progress just by moving his eyes. For example, the pedometer
can have a display and the display can be located close to a hinge of a temple,
facing the user when the glasses are worn. In such case, the user does not have to
move his hands or other parts of his body to monitor his progress; he only has to
move his eyes to see the display and to track his progress while exercising.
Similarly, in an embodiment with the pedometer and a speaker in the glasses, a user
can hear his progress without the need for the volume of the audio signals to be high
because the speaker can be relatively close to the user’s ear.

[00055] FIG. 3 is a block diagram of a pedometer system 300 according to one
embodiment of the invention. The pedometer system 300 can also be referred to as
a pedometer. The pedometer system 300.is suitable for use as one implementation
of the pedometer 116 illustrated in FIG. 1. The pedometer system 300 includes a
controller 302 that controls overall operation of the pedometer system 300. An
accelerometer 304 provides an input data signal to the controller 302. The controller
302 receives the input data signal from the accelerometer 304 and determines
whether the output information produced on a display 306 should be altered or
whether there should be an output on the display 306. The pedometer system 300
also includes a switch 308 and a power source 310. The switch 308 provides an
input control signal to the controller 302. In one embodiment, the switch 308 can
serve as an on/off switch. In another embodiment, the switch 308 can provide a
reset operation for the output of the pedometer system 300. In still another
embodiment, the switch 308 can be a light switch to provide light (e.g., back light)
when activated so as to better illuminate the display 306. The display 306 can, for
example, be a Liquid Crystal Display (LCD) type display. The power source 310
provides power to any or all of the controller 302, the accelerometer 304 and the
display 306. The power source 310 can be implemented by a battery, kinetic energy
device or solar cell, or some combination thereof. Although the switch 308 is not
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shown as being coupled to the power source 300, in another embodiment, the
switch 308 could be interposed between the power source 310 and the other
electrical components of the pedometer system 300 so as to provide a power-off
mechanism.

[00056] More generally, the display 306 can be an output mechanism for the
pedometer system 300. An alternative output mechanism is a speaker. In one
embodiment, the glasses (e.g., glasses 100) can include a speaker to provide an
output of the pedometer system 300. The speaker can be attached to or
substantially internal to one of the glasses (e.g., a temple of the glasses). The
glasses can also include more than one speaker. The speaker(s) can provide an
audio output for the benefit of the user of the glasses. The audio output can be a
speech output corresponding to a pedometer output (e.g., distance, calories, etc.).
The audio output could alternatively be a sound, such as a sound effect. For
example, a first sound could be output to indicate a 10" of a mile increment, and a
second sound could be output to indicate a mile increment.

[00057] In one embodiment, the pedometer is powered by a battery. The
battery can, for example, be rechargeable by way of coupling to a charger through a
connector at the glasses or by way of a solar cell. The solar cell can be coupled to
or partially embedded in the pair of glasses. In one embodiment, the pair of glasses
includes a hatch (e.g., removable cover) that can be opened to replace the battery
which is embedded in the pair of glasses.

[00058] FIG. 4A illustrates an electrical system module 400 according to one
embodiment of the invention. The electrical system module 400 in this embodiment -
operates as a pedometer system (pedometer). The electrical system module 400
includes a substrate 402. Mounted on a first side 404 of the electrical system
module 400 is a display 406 and a push-button switch 408. The electrical system
module 400 can, for example, be designed to be placed internal to a cavity within the
frame of a pair of glasses.
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[00059] FIG. 4B illustrates a second side 410 of the substrate 402 of the
electrical system module 400. The second side 410 of the substrate 402 includes a
controller chip 412, an accelerometer 414, and a battery 416.

[00060] FIG. 4C illustrates a side view of the electrical system module 400.
The electrical system module 300 is generally small so as to fit within an eyeglass
frame, as discussed above with reference to FIGs. 1 and 2. In this embodiment, the
electrical system module 300 has electronic components on both sides of the
substrate 402; however, it should be understood that all the electrical components
could be on a single side, which could provide a profile with reduced thickness. The
substrate 402 is for example, a Printed Circuit Board (PCB) or a tape for holding
integrated circuits. In one example, the substrate 402 can be made of epoxy and
glass, and in another example, the substrate 402 can be made of Kapton®, a brand
of polyimide.

[00061] Further, in some embodiment, the substrate (e.g., PCB) can conform to
the size and shape of the temple. FIG. 4D illustrates a temple 450 according to one
embodiment of the invention. The temple 450 can, for example, represents another
embodiment for the temple 110 of FIG. 1 or the temple 200 illustrated in FIG. 2. In any
case, the temple 450 includes an inside surface 452. The inside surface 452 has a
display opening 454 that aligns with a display of the pedometer (e.g., display 406), and
a switch opening 456 that aligns with a switch. Both the display and the switch are
mounted on a substrate. In this embbdiment, a substrate 458 for the pedometer is
housed internal to the temple 450. Moreover, in this embodiment, the substrate 458 is
not rectangular but instead conforms to the configuration of the temple 450. In
particular, the substrate 458 has a forward end 460 and a back-end 462. In this
embodiment, the back-end 462 has a substantially reduced height as compared to the
forward end 460. There is also a curved region 464 of the substrate 408 to transition
between the forward end 460 and the back-end 462. A cavity is provided internal to
the temple 450. In one embodiment, the cavity is designed to receive the substrate
460. Hence, in one embodiment, the cavity also has a non-rectilinear configuration.
Since temples are often small and have a low profile, the substrate needs to likewise
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be small and have a low profile. However, a substrate with a rectangular configuration
may not have enough surface area for all the electrical components to be provided on
the substrate. However, by using a non-rectangular configuration for the substrate,
there can be more surface area for the substrate. Additionally, in this way, an electrical
system module (e.g., pedometer system) can be provided within the glasses with
reduced impact on aesthetic design.

[00062] FIG. 5A illustrates representative output data for a pedometer system
(pedometer) according to one embodiment of the invention. The output data can, for
example, pertain to one or more of: steps taken, distance traveled, calories
consumed, duration of activity, and speed of travel. The output data can be
presented in a visual manner on a display of a pedometer system, such as the
display 118, 206, 306 or 406 noted above. Alternatively, the output data can be
presented in an audio manner via a speaker. The display and/or the speaker can be
attached to or at least partially embedded within the pair of glasses having the
pedometer system.

[00063] FIG. 5B illustrates representative input data for a pedometer system
according to one embodiment of the invention. The input data can, for example,
pertain to data that is input to the pedometer system to facilitate its operation. For
example, the input data can include one or more of: stride information, time (i.e.,
current time), and/or weight of user. Although providing input data to the pedometer
system is not necessary, for some embodiments, it is helpful to‘producing output
data that is more accurate.

[00064] As noted above, the pedometer system can provide different types of
outputs. For example, the display can show step count, i.e., a count for the number
of steps taken by the user. The glasses can have an on/off switch to
activate/deactivate the pedometer system. When the pedometer system is turned
on, it can keep track of the number of steps taken by the user.

[00065] Another type of output can be distance traveled. The pedometer
system can include a switch for stride-length adjustment. The switch can have three

(3) positions--a long, a medium and a short stride, each with its corresponding
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distance. The user can set the switch at one of the positions. The pedometer
system (e.g., controller 302) can then multiplied that distance by the step count to
generate the distance traveled. In another embodiment, the user can enter his
average stride distance into the glasses to provide a more accurate distance
calculation. This can be done directly (e.g., inches, feet or centimeters) or indirectly
(e.g., steps per 10" of a mile or steps per kilometer).

[00066] Another type of output is time elapsed (i.e., duration). The pedometer
system can include a timer to show time elapsed. With the timer, the controller can
also divide distance traveled by time elapsed to provide a speed output or an
average speed output.

[00067] The distance traveled could represent the horizontal distance traveled
or the vertical distance (i.e. elevation) traveled. As one example, a pedometer can
provide an estimate of distance traveled The speed can be acquired or determined,
such as the rate of movement along the horizontal distance and/or the vertical
distance traveled. In one embodiment, the pedometer system can further include an
altimeter to measure vertical distance traveled. As another example, calories
consumed can be determined (e.g., estimated) based on various physical and/or
environmental conditions that can be measured or determined.

[00068] In one embodiment, the person can enter his weight into the
pedometer. Based on the weight and the distance traveled, the pedometer can
measure the number of calories burned, which are proportional to the weight and the
distance traveled.

[00069] FIG. 6 is a flow diagram of a distance output process 600 according to
one embodiment of the invention. The distance output process 600 is, for example,
performed by a pedometer system, such as the pedometer 116 or the pedometer
system 300. The distance output process 600 operates to determine and then
output a distance amount associated with a user of the pedometer (pedometer

system). As noted above, a pedometer can output a distance traveled by the user of
the pedometer.
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[00070] The distance output process 600 initially reads 602 activity sensor
(e.g., accelerometer) data. A distance traveled is then computed 604 based on the
activity sensor data. rllext, the distance traveled is added 606 to the total distance
traveled. As a result, the total distance is updated to include the incremental
distance that the user has traveled since the last instance of the distance output
process 600. The updated total distance traveled is then displayed 608.

[00071] Next, a decision 610 determines whether to update the distance being
monitored by the distance output process 600. When the decision 610 determines
that an update is needed, the distance output process 600 returns to repeat the
operation 602 and subsequent operations so that a next distance travel can be
computed and processed in a similar manner. It should be noted that the distance
traveled being displayed 608 can be rendered in any sort of units, including steps,
miles, feet, meters, etc.

[00072] On the other hand, when the decision 610 determines that an update is
not yet needed, a decision 612 determines whether a reset has been requested.
When the decision 612 determines that a reset has not been requested, then the
distance output process returns to repeat the decision 610 to again evaluate whether
an update is needed. Here, the activity monitoring hardware can be inactive for a
period of time (e.g., a delay time). This inactive period can provide low power
operation of the activity monitoring hardware. In general, the less often updates
occur, the less power consumed. Alternatively, when the decision 612 determines
that a reset has been requested, the total distance traveled is reset 614 (i.e., cleared
or set to zero). Following the operation 614, the distance output process 600 again
returns to repeat the operation 602 and subsequent operations.

[00073] Pedometer designs can have various different structures. In one
embodiment, an advantage of having a pedometer in the glasses can be due to the
structure of one type of pedometer. in one approach, a pedometer includes a weight
and a spring. In one embodiment, the pedometer can also include an LED, a
photodetector and a controller. The weight is at the end of the spring, which can be

a leaf spring. The weight with the spring have a resonant frequency that can be in
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the range of normal walking pace, such as 60-120 steps/minute. At that frequency,
the weight with the spring will resonate. The resonance can be critically damped,
such as by allowing the weight to go up and down beyond a threshold, but only once
per step of the user. Normally, the photodiode receives light from the LED. When
the weight goes beyond the threshold, it can block the light from the LED from
reaching the photodiode. By measuring (e.g., counting) the number of times light is
blocked and unblocked, a controller would be able identify the number of steps the
user has walked. Based on such a structure, in one embodiment, for optimal
performance, the orientation of the up-down motion of the weight should be
substantially vertical. If a pedometer is a device you can clip onto a piece of
clothing, a user can clip it on such that the orientation of the up-down motion of the
weight is horizontal, which causes the performance of the pedometer to be
substantially degraded. Glasses are usually worn in a standard position. The
position, including the orientation, of the pedometer can thus be fixed relative to the
glasses. Then, the orientation of the up-down motion of the weight can be fixed to
be substantially vertical when the glasses are worn, or be substantially perpendicular
to the orientation of the bridge of the glasses. This is another advantage of having a
pedometer in the glasses in a number of embodiments.

[00074] In another embodiment, the pedometer can be automatically adjusted
based on the types of exercise the user is engaging in, such as whether she is
walking or jogging. For example, the resonance frequency, stride, or other
parameter can be changed to provide a more accurate correspondence to whether
the person is walking or jogging. There could alternatively be a switch that allows
the person to change the pedometer from the walking mode to the jogging mode.
[00075] The activity monitoring can but need not be performed by a pedometer
(pedometer system). That is, other activity monitoring systems besides pedometer
systems can be used. In other words, a pedometer system can be replaced by an
activity monitor. An activity monitor is a monitor of general activity. For example, the
activity being monitored can correlate to movement of its user. Such movement may

or may not correspond to distance traveled. For example, a pedometer system
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measuring steps taken by a user while working out at the gym would typically imply
that the user is nevertheless active, albeit in a relatively confined area. In contrast, an
activity monitor could better understand that the user is getting up and down many
times and otherwise involved in a substantial amount of movement while at the gym.
Similarly, homeowners cleaning the house engages in a lot of activity, but perhaps not
requiring a comparable number of steps, as a jogger.

[00076] In one embodiment, the activity monitor can be partially or completely
embedded in a pair of eyeglasses. Typically, the activity monitor includes an activity
sensor and electronic circuitry in the pair of eyeglasses that monitors the activity,
manipulates the monitored signals and provides an output of an activity indication to
the user or interested party.

[00077] The activity sensor can sense user activity level. As an example, the
user activity level can be used to provide a lifestyle indication. For example, a
lifestyle indication can indicate to the user whether the user was active today or,
alternatively, lazy today. The lifestyle indication can be displayed as a text or
graphic symbol to inform the user or others of the activity level. For example, the
lifestyle indication can be displayed by an output device (e.g., a LCD or LED
display). The output device can be integrated with an eyeglass frame (e.g., at a
temple portion of the eyeglass frame).

[00078] The activity level can pertain to a period of time, such as last 5
minutes, last hour, last 8 hours or last 24 hours. In one embodiment, within the time
period, electronic circuitry can measure (e.g., count) motion (e.g. vibrations), such as
via an accelerometer or other motion indicators. When motion exceeds a threshold,
a count can be increased. The count total for the period of time can then be
compared to an index. The index can then provide an activity level, which can be
numeric (e.g., 1-10 rating), textual (e.g., lazy, slow, moderate, active) or graphical.
For example, in a given day, a count can be accumulated, and then the activity level
can be re-determined based on the accumulated count at the end of each day. The
following table is representative of the correspondence between count value,
thresholds (TH), and activity level.
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Count Activity Level

<or=TH1 Lazy
> TH1 but <or=TH2 Slow
> TH2 but <or = TH3 Moderate
> TH3 Active
[00079] These activity levels can also be linked to numerical or graphical

indicators which can be displayed on an output device. The output via the output
device can provide a current activity and/or a cumulative activity level, which can be
a cumulative daily activity level. The output can also be displayed relative to one or
more benchmarks.

[00080] When there is no motion or essentially no motion, the monitoring
system can power-off or enter a low-power mode, and thus stop performing activity
processing or providing any activity indication at an output device.

[00081] In one embodiment, the activity sensor can be implemented using an
accelerometer or a vibration sensor. In another embodiment, the activity sensor can
be implemented using a pedometer, which can be either a mechanical or electrical
pedometer. In yet another embodiment, the activity can be implemented using a
GPS receiver. In still other embodiment, the activity sensor can be implemented
using a combination of any of the foregoing. In yet another embodiment, a plurality
of activity sensors can be utilized. Such multiple activity sensors can be processed
separately or in combination.

[00082] In one embodiment, the activity sensor is a pedometer. For example,
the pedometers can be based on a piezo-electric element, which does not need to
have moving parts and thus can be more quiet. Other examples of pedometers can
be based on movements of mechanical parts or mechanical pedometers.

[00083] Classically, a mechanical pedometer uses a pendulum that moves in

association with user movement. The pendulum can include a level arm which can
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swing downward as a user takes a step and then is returned upward by a spring.
The spring can be, for example, a coiled spring or a hairspring. Typically, the
pendulum is provided internal to a small housing that is being worn by a user,
usually at the waist of the user. |

[00084] As noted above, in different embodiments, a pedometer can be
integrated with eyewear. For example, all components for a pedometer can be
integrated with eyewear (e.g., eyeglasses), such as in a frame (e.g., a temple of the
frame) of the eyewear. [n different embodiments, the pendulum of the mechanical
pedometer can make an audible sound (e.g., clicking sound) as it strikes a surface
(e.g., metal surface) within the pedometer housing. With the pedometer placed
within eyewear, the pendulum can be proximate to at least one of the user’s ears.
Some users like the clicking sound because they remind them that they are
exercising, and their exercise is being calibrated or monitored by a working
pedometer. On the other hand, some users may not like to have the clicking sound.
They may find the audible sound being produced to be bothersome.

[00085] Another aspect of the invention pertains to techniques to dampen the
audible sound being produced by a mechanical pendulum within a pedometer
housing. In one embodiment, the invention provides a dampening material within
the pedometer housing.

[00086] FIG. 7A is diagram of an example of a conventional pedometer 700.
The pedometer 700 includes a pendulum 702 within a pedometer housing. The
pendulum 70é includes an arm 704 and a mass 706, such as a drum. The mass
706 is at one end of the arm 704 and a structure 708 fixes the other end of the arm
704. As the pedometer 700 moves, such as through user movement, the pendulum
702 moves, namely, the mass 706 at the one end of the arm 704 moves such that
the mass 706 contacts a fixed conductive surface 710 in the pedometer housing.
The contacting of the mass 706 with the fixed conductive surface 710 produces an
electrical signal that can be sensed by electrical circuitry 712 and used in calculating

distance traveled, calories consumed or the like. For some users, the audible sound
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that results from the contacting of the mass 706 with the fixed conductive surface
and/or the pedometer housing can be distracting and otherwise undesirable.
[00087] FIG. 7B is a diagram of a pedometer 720 according to one
embodiment of the invention. The pedometer 720 having a pendulum 702 within a
pedometer housing. The pendulum 702 includes an arm 704 and a mass 706, such
as adrum. The mass 706 is at one end of the arm 704 and a structure 708 fixes the
other end of the arm 704. As the pedometer 720 moves, such as through user
movement, the pendulum 702 moves, namely, the mass 706 at the one end of the
arm 704 moves such that the mass 706 contacts a dampening material 722
interposed between the mass 706 and a fixed conductive surface 710 of the
pedometer housing. In one embodiment, the dampening material 722 is non-
conductive, such as rubber or silicone rubber. To provide the electrical connection
from the pendulum 702 and the fixed conductive surface 710, the pedometer 720
can provide a conductive arm 724 of a relatively small mass as compared to the
mass 706. Hence, as the small mass strikes the dampening material 722, the
conductive arm 724 contacts the fixed conductive surface 710 so that the event can
be electronically tracked. The contacting of the mass 706 with the fixed conductive
surface 710 produces an electrical signal that can be sensed by electrical circuitry
712 and used in calculating distance traveled, calories consumed or the like. The
conductive arm 724 can also be referred to as an auxiliary arm.

[00088] In an alternative embodiment, the dampening material 722 can be
acoustically dampening while also being conductive, such as a piece of conductive
silicone rubber. Here, the conductive arm 724 is not needed as the electrical
connection can be made through the dampening material 722 which is adequately
conductive. The contacting of the mass 706 with the dampening material 722 which
is placed on the fixed conductive surface 710 produces an electrical signal that can
be sensed by electrical circuitry 712 and used in calculating distance traveled,
calories consumed or the like.

[00089] FIG. 7C is a diagram of a pedometer 740 according to another

embodiment of the invention. In this embodiment, the mass 706 is covered by a

Patent Application -23- Docket No.: IPVCP008X1P

Apple Inc. EX1008 Page 25



dampening material 742. The dampening material 742 is acoustically dampening
while also being conductive, such as conductive silicone rubber. The contacting of
the dampening material 742 provided on the mass 706 with the fixed conductive
surface 710 produces an electrical signal that can be sensed by electrical circuitry
712 and used in calculating distance traveled, calories consumed or the like.
[00090] FIG. 7D is a diagram of a pedometer 760 according to still another
embodiment of the invention. The pedometer 760 is similar to the pedometer 740
illustrated in FIG. 7C. However, the pedometer 760 with the dampening material
742 contacts a battery 762 (also provided within the pedometer housing), which
provides power for the electrical circuitry 712. As the pedometer 760 moves, such
as through user movement, the pendulum 702 moves, namely, the mass 706 at the
one end of the arm 704 moves such that the mass 706 (surrounded by the
dampening material 742) contacts the conducting surface of the battery 762 directly.
The direct contact produces an electrical signal that can be sensed by electrical
circuitry 712 and used in calculating distance traveled, calories consumed or the like.
By contacting the battery 762 directly the audio sound produced due to the contact is
reduced given that the mass of the battery 762 is substantially greater that the fixed
conductive surface 710 (which can be a metal plate). Further, in this embodiment,
acoustic dampening can be further provided by having a dampening material 742
about the mass 706 of the pendulum as shown in FIG. 7C. As previously noted, the
dampening material 742 is acoustically dampening while also being conductive,
such as conductive silicone rubber.

[00091] In an alternative embodiment, the dampening material can be placed
on at least a portion of the battery 762 so that further acoustic dampening can be
obtained. The dampening material can be acoustically dampening while also being
electrically conductive, such as made of conductive silicone rubber.

[00092] FIG. 7E is a diagram of a pedometer 780 according to yet still another
embodiment of the invention. The pedometer 780 includes features similar to the
pedometer 720 illustrated in FIG. 7B without the conductive arm 724. However, in
this embodiment, the pedometer 780 is illustrated within a housing 782 (e.g.,
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pedometer housing). In FIG. 7E a representative exposed internal area of the
housing 782 is illustrated. The pedometer 780 is provided internal to the housing
782. The housing 782 includes a pendulum 702’ as well as a battery 762 and a
printed circuit board 784 as shown to be below the pendulum 702",

[00093] As the pedometer 780 moves, such as through user movement, the
pendulum 702’ moves, namely, a mass 706’ at the one end of the arm 704 moves
such that the mass 706’ contacts a conductive element 786 provided on an
acoustically dampening material 788. In this embodiment, the acoustically
dampening material 788 need not be conductive. As one example, the dampening
material 788 can be a small piece (e.g., layer) of foam. As another example, the
dampening material 790 can be rubber or silicone rubber. The dampening material
788 can also be considered an elastic material. Here, the mass 706’ can be made
smaller than the mass 706 illustrated in FIGs. 7A-7D. For example, the mass 706’
can be in the shape of a disk, with a diameter on the order of 4 mm. The mass 706’
therefore can be lighter than the mass 706 so that audio sounds generated when the
mass 706’ strikes a contact can be reduced. Furthermore, the presence of the
dampening material 788 serves to acoustically dampen audio sounds generated
when the mass 706’ strikes the conductive element 786. The conductive element
786 is, for example, a conductive wire, strip or plate. The conductive element 786 is
electrically connected to the printed circuit board 784 via a conductive extension
787, which only a portion is shown in FIG. 7E. The conductive extension enables
electrical circuitry 712 provided on the printed circuit board 784 to sense an electrical
signal when the mass 706’ contacts the conductive element 786. Hence, as in other
embodiments noted above, the electrical circuitry 712 can calculate distance
traveled, calories consumed or the like. Optionally, the pedometer 780 can further
include an opening at the upper portion of the housing. The opening reduces the
contact surface the mass 706’ made if and when the mass 706’ hits the housing 782.
In addition, there can be dampening material 790 (e.g., non-conductive) that is
provided on an inner surface of the housing 782, such as at the edge of the opening.

Then, instead of hitting the housing material directly, the mass 706’ hits the
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dampening material 790. As one example, the dampening material 790 can be a
small piece of foam. As another example, the dampening material 790 can be
rubber or silicone rubber. The dampening material 790 can acoustically dampen an
audio sound that might otherwise be prevented if the mass 706’ contacts the inner
surface of the housing 782 directly. As another option, the conductive extension 787
can be provided as a spring to provide additional flexibility to the conductive element
786.

[00094] FIG. 7F is a diagram of a representative front side 790 of the
pedometer 780 illustrated in FIG. 7E according to one embodiment. The front side
790 includes a display 792 and three buttons 794, 796 and 798. As an example, the
button 794 can pertain to a reset operation, the button 796 can pertains to a
adjustment button (e.g., stride setting), and the button 798 can pertain to a mode
selection (e.g., distance, calories or count)

[00095] Any of the other pedometers illustrated in FIGs. 7A-7D can be similarly
provided within a housing, such as the housing 782 illustrated in FIGs. 7E and 7F.
[00096] In one embodiment, the pedometer, or parts thereof, including a
pendulum, can be provided on a small scale, even a nano-scale.

[00097] Another aspect of the invention pertains to a method for operating a
pedometer or pedometer system. FIG. 8 is a flow diagram of a pedometer process
800 according to one embodiment of the invention. The pedometer process 800 can
be performed on any of the pedometers or pedometer systems noted in this patent
application.

[00098] The pedometer process 800 begins with a decision 802 that
determines whether a count signal has been received. The count signal, for
example, can correspond to the contact of the pendulum with a contact surface so
as to signal a count. When the decision 802 determines that a count signal has
been received, a decision 804 determines whether the count signal is reliable. The
reliability of the count signal can be evaluated in a variety of ways. In one
implementation, a series of counts within a window of time and with no more counts

for another consecutive window of time can be used to distinguish walking/running
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from random movements. Examples of random movements include taking
off/putting on eyewear having the pedometer, and the like. To illustrate, a first four
counts within three seconds is ignored if the counts are followed by no counts in the
consequent six seconds. In another implementation, successive counts that occur
too close to one another to correspond to walking or running can be designated as
random movements. Regardless, to provide reliable count of a user's walking or
running, counts that are not due to running or walking can be filtered out (and thus
ignored). As noted above, according to one implementation, the pedometer 780
illustrated in FIG. 7E can use a mass 706’ that is reduced in size so as to generate
less contact noise. However, the smaller the reduced mass 706’ is, the more
sensitive the pedometer 780 is to movements of all types. Hence, the pedometer
process 800 is well suited for filtering out counts that are not associated with user
movements of the type to be measured by a pedometer.

[00099] In other embodiment, filtering of count signals may not be desired. For
example, if the pedometer or pedometer system is merely used as a counter for the
user, than filtering out counts may not be required or desired.

[000100] In another embodiment, filtering of count signals is provided to filter
those counts that occur while the pedometer or pedometer system is not in proper
use. For example, when the pedometer or pedometer system is embedded in
eyewear, a being-worn sensor can be used to indicate that the eyewear is not being
worn. If the sensor indicates that the eyewear is not being worn, then count signals
that have registered will be filtered or ignored.

[000101] Nevertheless, when the decision 804 determines that the count signal
is not reliable, the count signal is ignored and processing returns to repeat the
decision 802 and subsequent blocks. On the other hand, when the decision 804
determines that the count signal is reliable, then a total count is incremented 806.
[000102] The total count can be used for different applications. In one
embodiment, the total count can be converted 808 to a total distance. The total
distance can then be output 810. For example, the total distance can be output

visually on a display device or output in an audio manner via a speaker. After the
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total distance is output 810, the pedometer process 800 can return to repeat the
block 802 and subsequent blocks so that subsequent count signals can be
processed in a similar manner.

[000103] Alternatively, when the decision 802 determines that a count signal has
not been received, a decision 812 determines whether a reset operation has been
requested. As an example, a reset operation can be requested by a user pressing a
button coupled to or being part of the pedometer or pedometer system. When the
decision 812 determines that a reset operation has not been requested, the
pedometer processing 800 returns to repeat the decision 802 to await a count signal.
On the other hand, when the decision 812 determines that a reset operation has
been requested, the total count is cleared 814 and the processing proceeds to
perform blocks 808 and 810 so the output of the total distance can be updated (e.g.,
zeroed).

[000104] Although the pedometer process 800 discussed in FIG. 8 provides a
distance output, it should be understood that the output could alternatively be in the
format of, for example, calorie or count output.

[000105] In one embodiment, an activity sensor can be used to measure
distance traveled. In another embodiment, the activity sensor can acquire a
position. The relative change in position over time can be used to determine a
distance traveled. Then, the distance traveled over time can be used to correlate to
an activity level. The activity level can then be displayed in any of the various ways
noted above. In other embodiment, the activity sensor can be used to measure
minimum activity (e.g., sleeping). In still another embodiment, the activity sensor
can be used to measure velocity or acceleration.

[000106] In one embodiment, an activity monitoring system which provides
monitoring and display of activity information can be at least partially embedded in a
pair of eyeglasses. In another embodiment, the activity monitoring system can be at
least partially embedded in at least one temple of a pair of eyeglasses. Optionally,
the pair of glasses can further include one or other sensors discussed herein or in
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related applications. At least one of the sensors can be remote from the pair of
eyeglasses (and utilizes wireless or wired communication to interact).

[000107] In yet still another embodiment, the activity monitor can operate as a
calorie counter. In such case, data from an activity sensor can be converted into
estimated calories consumed by, for example, the wearer of the glasses. The
glasses may permit a user to enter his weight, or there can be a series of glasses
each being utilized for different weight ranges. An output device provided with a pair
of such glasses can inform the user of the calories consumed, such as throughout
the day. The glasses can also include a reset button or on/off switch so that calorie
count can be cleared. The glasses might also store calorie information for a plurality
of days and permit uploading such data to a computer (wirelessly or via a connector
provided with the glasses).

[000108] There can also be a memory device to keep track of the activity
information for a number of days. The activity monitoring system can include or
couple to a controller that controls storage and retrieval of the information to and
from the memory device.

[000109] In one embodiment, the activity monitoring system (e.g., pedometer)
has an automatic off feature that allows a controller to automatically turn off or
deactivate the activity monitoring system if the activity monitoring system does not
sense any steps taken by the user for a predetermined period of time, such as two
(2) minutes.

(000110} In different embodiments, the glasses can be more geared towards
sports. The glasses can be a pair of sports glasses, swimming goggles, or protective
goggles for playing different types of sports, such as racquetball.

[000111] In still another embodiment, a pair of eyeglasses can include or utilize
a sensor to serve as a stress monitor. For example, stress can be estimated in view
of blood pressure which can be evaluated with a blood pressure sensor and/or in
view of pulse rate which can be evaluated with a pulse rate sensor. As another

example, blood pressure or pulse rate sensors together with activity can be used to
estimate stress.
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[000112] The activity monitoring system can also include one or more switches
with the eyewear. The switches can, for example, facilitate user input or control with
respect to the activity monitoring system. For example, the switches can provide
one or more of on/off, reset, on, on (and reset), and calibration. The activity
monitoring system can also provide a user with an indication of whether the system
is currently on or off, such as by a graphical image on a display device or by a LED.
The one or more switches can also be used to change operational settings, such as
threshold levels, output type, user preferences, user physical characteristics (e.g.,
stride, weight), operational mode, or activation/deactivation of auxiliary sensors, if
any.

[000113] The activity monitoring system can have a “being-worn” switch. In one
embodiment, the “being-worn” switch enables the activity monitoring system to
automatically determine when to monitor activity and when not to monitor activity. In
particular, the activity can be monitored when an eyeglass frame having the activity
monitoring system is “being-worn” and not when the eyeglass frame is not “being-
worn.” The “being-worn” switch can be positioned in the temple portion with the
other components of the activity monitoring system. In one embodiment, the activity
monitoring system is provided, as a module as noted above, and which further
includes a switch. The switch can, for example, be a “being worn” switch. By having
the switch integral with the module, the manufacture and assembly of the end-
product having the activity monitoring system can be simplified. As examples, the

“being-worn” switch can be an optical, magnetic or mechanical switching device.

[000114] The “being-worn” switch can make use of the situation that the temples
are in an open position when the eyeglass frame is being worn, and in a closed
position when not being worﬁ. In one embodiment, the “being-worn” switch can be
positioned at a temple proximate to a region that couples the temple to its
corresponding lens holder. For example, the activity monitoring system (e.g.,
module) can be provided within the temple region near the end of the temple so that
the “being worn” switch is adjacent the lens portion of the eyeglass frame.
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[000115] The “being worn” switch can also be used by a user to signal the
activity monitoring system to provide its output at an output device, such as a display
device. For example, when the “being worn” switch is initially closed (i.e., being
worn), the activity monitoring system can output its text or graphical output to the
display device. Typically, the displayed output would be displayed only for a limited
period of time (e.g., 10 seconds). Such an approach is typically more power
efficient, yet permits the user to obtain the output information when desired.
Alternatively, another switch (e.g., dedicated output switch) could be used to cause
the output to be displayed for a limited period of time or while the switch is
depressed.

[000116] In one embodiment, the eyewear including the activity monitoring
system can further include one or more auxiliary sensors. FIG. 9 is a chart 900 that

depicts examples of auxiliary sensors that can be utilized with the eyewear.

[000117] The chart 900 indicates that one type of auxiliary sensor is a “being
worn” sensor. The “being worn” sensor would indicate whether the glasses are
being worn by its user. The “being worn” sensing mechanism can be performed

using, for example, a thermal sensor, a motion detector, a stress sensor or a switch.

[000118] in one embodiment, a motion detector is used as a “being worn”
sensor. A threshold can be set, such that if the amount of motion detected exceeds
the threshold, the eyewear is assumed to be worn. The motion detector can, for

example, be achieved by a mechanical means or an accelerometer.

[000119] In another embodiment, the “being worn” sensor includes one or more
thermal sensors. In the case where two sensors are used, one sensor can be at
approximately the middle of a temple, such as in a region that would receive heat
from the head of the user wearing the glasses, and the other sensor can be
positioned at the end of the same temple close to the hinge. If the temperature
differential between the two sensors is beyond a certain preset value, the eyewear
would be assumed to be worn.
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[000120] In yet another embodiment, the “being worn” sensor includes a stress
sensor at the hinge of the temple. The assumption is that when the eyewear is
worn, the hinge is typically slightly stretched because typically the width of the head
of the user can be slightly wider than the width between the temples when the two
temples are in the extended positions. If the value of the stress sensor is beyond a

certain preset value, the glasses would be assumed to be worn.

[000121] In still yet another embodiment, the “being worn” sensor can be
implemented as a switch. For example, the switch can utilize optical, magnetic or
mechanical means. In one embodiment, the switch can be positioned at the temple
of the eyewear, such as a forward end of the temple proximate to a corresponding
lens holder. Different embodiments of such sensors is also described in U.S.
Provisional Patent Application No. 60/583,169, filed June 26, 2004, entitled
“ELECTRICAL COMPONENTS FOR USE WITH EYEWEAR, AND METHODS
THEREFOR,"” which has been incorporated herein by reference, see, e.g., section
entitled “EYEGLASSES WITH USER INPUT CAPABILITY.”

[000122] Another type of auxiliary sensor is an environmental sensor. The
environmental sensor can sense environmental conditions, such as one or more of
temperature (e.g., ambient temperature), pressure, humidity and toxins (e.g.,
chemicals, radiation, etc.).

[000123] Still another type of auxiliary sensor is a physical sensor. The physical
sensor can sense physical conditions of the user of the glasses. Examples of
physical sensors include sensing one or more of location, temperature, alertness,
and vital signs (e.g., heart rate, blood pressure, breathing rate, etc.) associated with
the user of the glasses. Still other physical sensors can sense emotions of the user.
For example, the physical sensor could sense whether the user is calm, excited,
happy, sad, angry, etc. In one embodiment, the physical sensor can also more
generally sense user activity level. As an example, the user activity level can be
used to provide a lifestyle indication. For example, a lifestyle indication might show
that the user was active today or, alternatively, lazy today. Such a lifestyle indication
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can be displayed as a text or graphic symbol to let the user or others aware of the
activity level.

[000124] In one embodiment, one particular type of physical sensor is a heart-
beat sensor. The heart-beat sensor measures the heart beat of the wearer of the
eyewear. One implementation for the heart-beat sensor utilizes an infrared emitter
and an infrared detector as components. The infrared emitter can be an infrared
LED and the infrared detector can be an infrared photodiode (or a non-infrared
photodiode with a separate infrared filter). The components can be located on a
frame (e.g. temple or nose-pad) of the eyewear, with both the emitter and the
detector facing the user when the eyewear is worn. In operation, the infrared emitter
shines infrared radiation towards the user, and the detector captures the infrared
signals reflected back by the skin of the user. The magnitude of the reflected signals
depends on the amount of blood flowing below the skin, which, in turn, depends on
(i.e., fluctuates with) the heart beat. The rate of emission by the emitter and
reception by the detector can be modulated (e.g., amplitude modulate) in a
frequency range much higher than the heart beat, such as three Kilohertz. And the
signals from the detector can be low-pass filtered before they are measured to
identify the heart beat of the user. For example, the low-pass filter can a cutoff
frequency at about 1 Hertz (Hz). Alternatively, some or all of the components can be
tethered to the frame of the eyewear in a manner described in U.S. Patent
Application No. 10/964,011, which is incorporated herein by reference. Further
details on heart-beat sensors or heart-beat monitoring are contained in (i) U.S.
Provisional Patent Application No. 60/647,836, filed January 31, 2005, and entitled
‘EYEGLASSES WITH HEART RATE MONITOR;” and (ii) U.S. Provisional Patent
Application No. 60/787,850, filed April 1, 2006, and entitled “EYEGLASSES WITH A
HEART RATE MONITOR,” both of which are hereby incorporated herein by
reference.

[000125) In one embodiment, there could be an output device to provide outputs
to the user, such as regarding her heart rate and/or other monitored information. For

example, the output device could be based on audio or visual capabilities or both. In
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one embodiment with visual outputs, the output device could be located at the inside,
peripheral position of the glasses, such as a forward, inner area of a temple close to a
hinge that couples a temple to a lens holder. Such an output device can also provide
status information to the user, such as battery condition, on/off, communicating, etc.
[000126] In another embodiment, there could be a wireless transceiver in the
glasses to send signals regarding the monitored heart rate and/or other monitored
information and/or status information to a portable or handheld device carried by the
user for additional processing and/or display. In still another embodiment, the glasses
can further include a memory device storing, for example, data from any of the sensors
(monitored data), status data, song data, file data, etc. The memory device could be
integral with or attachable to the glasses. One example of an attachable memory is a
memory card.

[000127] It should be understood that the sensors might rely on more than one
measured criteria. The one or more measured criteria might be used to determine
the sensor output. The determination of the sensor output can involve estimation or
prediction. |

[000128] The auxiliary sensors can be provided in a redundant or fault-tolerant
manner. For example, sensors can be provided in pairs. When one sensor of a pair
malfunctions, the other one can replace it. in another embodiment, any of the
auxiliary sensor information can be processed in a differential manner to examine
changes to the auxiliary sensor information. The auxiliary sensors can by powered
by a battery, solar energy, or kinetic energy. For reduced power consumption, the
auxiliary sensors can remain in a low-power state unless data is being acquired by
the auxiliary sensors. In yet another embodiment, two or more of the auxiliary

sensors can communicate with one another (wired or wirelessly) to exchange data
or control information.

[000129] In general, the auxiliary sensors can be fully or partially embedded in

the eyewear or a base tethered to the eyewear. Alternatively, one or more of the
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auxiliary sensors can be separate from the eyewear, or any base tethe/red thereto,
and wirelessly communicate with the eyewear or base.

[000130] An output (e.g., notification to the user) can vary in content and type.
The type can be visual and/or audio. The content can be numerical, graphical,
musical, textual, synthesized text, etc. The output can also be predetermined,
dynamically determined or configurable. Still further, the output can be dependent
on user preferences, user physical characteristics, auxiliary sensor information (e.g.,
location), or degree of health risk.

[000131] An activity monitoring system can also include one or more connectors
with the eyewear. The connectors can, for example, facilitate electrical or
mechanical interconnection with an external electrical device (e.g., computing
device, media player, headset, power source). Although the format and size of the
connectors can vary, in one embodiment, the connector is a standard audio

connector or a peripheral bus connector (e.g., USB connector).

[000132] An activity monitoring system can also include one or more switches
with the eyewear. The switches can, for example, facilitate user input or control with
respect to the activity monitoring system. For example, the switches can provide
one or more of on/off, reset, on, on (and reset), and calibration. The activity
monitoring system can also provide a user with an indication of whether the system

is currently on or off, such as by a graphical image on a display device or by a LED.

[000133] An activity monitoring system can also include a memory. The
memory can be volatile or non-volatile. The memory can also be removable or non-
removable with respect to the eyewear. If the memory is volatile, the activity
monitoring system, if solar powered, could also include a battery to provide power to
the memory so that stored data (e.g., user preferences, etc.) can be retained even
when adequate solar energy is not available. As an example, the presence of a
memory can allow storage of activity information for an extended period of time to

acquire a historical understanding of activity information.
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[000134] In one embodiment, an eyeglass frame can include memory that can
store acquired activity information. Such stored activity information can be
subsequently uploaded to a computer, in a wired or wireless manner. The activity
information can then be analyzed by the computer.

[000135] An activity monitoring system can also include a communication
module. The communication module would allow data transmission to and from the
activity monitoring system (namely, the eyewear) and an external device. The data
being transmitted can, for example, be activity information, configuration data, user
preferences, or auxiliary sensor data. The data transmission can be wireless or
wireline based. The eyewear can further include a connector operatively connected
to the activity monitoring system. Such a connector can facilitate data transmission

with respect to the activity monitoring system or the eyewear.

[000136] A temple of a pair of glasses can be removable from the remainder of
the frame. Such facilitates replacement of temples. For example, a convention
temple could be removed from a frame and replaced with a temple having at least
one electrical component at least partially embedded therein.

[000137] An activity monitoring system can be partially or fully contained in a
temple arrangement associated with a temple of a pair of glasses. In one
embodiment, the temple arrangement can be removable from the temple. A temple
arrangement can be a temple tip, a temple cover or a temple fit-over.

[000138] In one implementation, an activity monitoring system (e.g., pedometer)
can alternatively be provided in a temple arrangement. Referring back to FIG. 1,
each temple 108, 110 has two ends, the first end and the second end. The first end
is the end that is pivotally secured to its corresponding hinge 112, 114. In one
arrangement, the second end of one or both of the temples 108, 110 has a temple
arrangement. In one embodiment, at least a portion of the electrical components of an
activity monitoring system (e.g., pedometer) is in a temple arrangement, and another
portion of the electrical components of the activity monitoring system is in a temple
arrangement.
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[000139] For some glasses, particularly when a pair of glasses has not been
extensively worn, a temple arrangement, such as a temple tip, can be relatively easily
removed and re-inserted into the glasses. As a result, temple arrangements of
different color and/or shape and/or having different electrical components can be
applied to the same frame of a pair of glasses. Retailers or distributors can then
provide after-market modification or enhancement to a pair of glasses, at the
preference of their consumers. This, for example, can be done by replacing existing
temple tips with replacement temple tips. Alternatively, a consumer can identify the
preferred temple arrangements to be sold with the glasses. Different embodiments on
after-market enhancement and/or modification of glasses have previously been

described in the related patent applications mentioned above.

[000140] An activity monitoring system can be partially or fully tethered to a pair
of glasses. For example, some of the components for monitoring activity or one or
more auxiliary sensors can be tethered to the eyewear. In one embodiment, the
tethered components can be tethered at the neck or upper back region of the user.
Tethering components can allow for increased design freedom with the eyewear as
well as additional area with which to house the components. For example, an
activity monitoring system could be partially or completely within a device or a base
that can be tethered to eyewear.

[000141] Still further, an activity monitoring system could be partially or

completely within a device or a base that can be tethered to eyewear.

[000142] In another embodiment, an eyeglass frame can have openings (e.g.,
holes) at the ends of the temple tips so as to facilitate attachments of straps,
holders, etc.

[000143] Although much of the above discussion pertains to providing activity
monitoring capabilities in eyewear, it should be understood that any of the various
embodiment, implementations, features or aspects noted above can also be utilized
in other or on end products besides eyewear. Examples of other such end-products

can include: hats (e.g., soft hats, hard-hats, helmets), watches or watch bands,
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bracelets, bracelet accessories, necklaces, necklace accessories, rings, shoes (e.g.,
sandals, athletic shoes, beach shoes), shoe accessories, clothing (e.g., tee-shirt,
swimming-suit, ties, pants, jackets, etc.), belts, belt accessories, zippers, key rings,
purses, beach-tags, containers (e.g., cups, bottle, tube --such as a sun tan lotion
bottle or tube); container holders (e.g., can holders, coasters, coolers, etc.), and
other consumer products.

[000144] A number of embodiments have been described above for an eyeglass
frame, i.e., primary frame. Such embodiments are also applicable to an auxiliary
frame. An auxiliary frame can attach to a primary frame through different

techniques, such as using clips or magnets.

[000145] In the event that electrical components, such as an activity monitoring
system, are at least partially embedded in one of the temples of an eyeglass frame,
the other of the temples can include other electrical components or even a counter
weight. It is desirable for the eyeglass frame to be substantially balanced. Hence,
the implementation of the eyeglass frame should offset any weight imposed by
activity or other monitoring. For example, if five (5) grams of electrical components
are added to one temple, the other temple should also have approximately five (5)
grams added thereto.

[000146] The various embodiments, implementations and features of the
invention noted above can be combined in various ways or used separately. Those
skilled in the art will understand from the description that the invention can be
equally applied to or used in other various different settings with respect to various

combinations, embodiments, implementations or features provided in the description
herein.

[000147] Certain aspects of the invention can be implemented in software,
hardware or a combination of hardware and software. Certain aspects of the
invention can also be embodied as computer readable code on a computer readable
medium. The computer readable medium is any data storage device that can store

data which can thereafter be read by a computer system. Examples of the computer
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readable medium include read-only memory, random-access memory, CD-ROMs,
magnetic tape, optical data storage devices, and carrier waves. The computer
readable medium can also be distributed over network-coupled computer systems

so that the computer readable code is stored and executed in a distributed fashion.

[0001438] The advantages of the invention are numerous. Different
embodiments or implementations may yield one or more of the following
advantages. One advantage of the invention is that a pedometer or other activity
monitor can be added to or coupled to eyewear. Another advantage of the invention
is that pedometer or other activity monitoring capabilities can be provided for
eyeglasses without substantial interference to style or design choices, and thus

without being apparent that the eyeglasses support such capabilities.

[000149] Numerous specific details are set forth in order to provide a thorough
understanding of the present invention. However, it will become obvious to those
skilled in the art that the invention may be practiced without these specific details.
The description and representation herein are the common meanings used by those
experienced or skilled in the art to most effectively convey the substance of their
work to others skilled in the art. In other instances, well-known methods,
procedures, components, and circuitry have not been described in detail to avoid

unnecessarily obscuring aspects of the present invention.

[000150] In the foregoing description, reference to “one embodiment” or “an
embodiment” means that a particular feature, structure, or characteristic described in
connection with the embodiment can be included in at least one embodiment of the
invention. The appearances of the phrase “in one embodiment” in various places in
the specification are not necessarily all referring to the same embodiment, nor are
separate or alternative embodiments mutually exclusive of other embodiments.
Further, the order of blocks in process flowcharts or diagrams representing one or
more embodiments of the invention do not inherently indicate any particular order
nor imply any limitations in the invention.
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[000151] The many features and advantages of the present invention are
apparent from the written description and, thus, it is intended by the appended
claims to cover all such features and advantages of the invention. Further, since
numerous modifications and changes will readily occur to those skilled in the art, it is
not desired to limit the invention to the exact construction and operation as illustrated
and described. Hence, all suitable modifications and equivalents may be resorted to

as falling within the scope of the invention.

What is claimed is:
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CLAIMS

1. A pedometer system for use by a user, comprising:

a pendulum that moves in association with user movement, the pendulum
including an arm and a weight at one end of the arm, wherein during operation
the pendulum moves and the weight contacts a conductive surface through an
acoustic dampening material;

electrical circuitry for determining movement data based on the movement
of the pendulum, and for producing user output data from the movement data;
and

a display for displaying at least the user output data.

2. A pedometer system as recited in claim 1, wherein the acoustic
dampening material is interposed between the weight of the pendulum and the

conductive surface.

3. A pedometer system as recited in claim 1, wherein the acoustic

dampening material is provided on the conductive surface.

4. A pedometer system as recited in claim 1, wherein the acoustic

dampening material is adhered to the conductive surface.

5. A pedometer system as recited in claim 1, wherein the acoustic
dampening material is conductive.

6. A pedometer system as recited in claim 1, wherein the acoustic

dampening material is non-conductive.
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7. A pedometer system as recited in claim 6, wherein said pedometer system
further comprises a conductive auxiliary arm that contacts the conductive
surface.

8. A pedometer system as recited in claim 1, wherein the acoustic

dampening material is provided as a layer on the conductive surface.

9. A pedometer system as recited in claim 1, wherein the acoustic

dampening material is provided on at least a portion of the pendulum.

10. A pedometer system as recited in claim 1, wherein the acoustic

dampening material is provided on at least a portion of the weight of the
pendulum.

11. A pedometer system as recited in claim 10, wherein the acoustic

dampening material is provided around the weight of the pendulum.

12. A pedometer system as recited in claim 1, wherein said pedometer system
further comprises:

a battery operatively connected to said electrical circuitry and said display.

13. A pedometer system as recited in claim 1, wherein said pedometer system
further comprises a pedometer housing, the pedometer housing houses said
pendulum, said electrical circuitry, said display and said battery.
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14. A pedometer system as recited in claim 13, wherein the conductive

surface is a metal plate internal to said pedometer housing.

15. A pedometer system as recited in claim 13, wherein the conductive
surface is part of said battery.

16. A pedometer system as recited in claim 1, wherein the acoustic

dampening material is provided adjacent the conductive surface.

17. A pedometer system as recited in claim 1, wherein the acoustic

dampening material is provided below the conductive surface.

18. A pedometer system as recited in any of claims 1-17, wherein the acoustic
dampening material is rubber.

19. A pedometer system as recited in any of claims 1-4 and 6-187, wherein
the acoustic dampening material is silicone rubber.

20. A pair of glasses comprising:
a first lens holder having a first side and a second side;
a second lens holder having a first side and a second side;

a bridge element coupling the second side of the first lens holder to the
first side of the second lens holder:;

a first temple secured to the first side of the first lens holder through a first

joint;
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a second temple secured to the second side of the second lens holder
through a second joint; and

a pedometer system at least partially embedded in the glasses, said
pedometer system having a housing that includes at least:

a pendulum that moves in association with user movement, the
pendulum including an arm and a weight at one end of the arm, wherein during
operation the pendulum moves and the weight contacts a conductive surface
through an acoustic dampening material; and

electrical circuitry for determining movement data based on the
movement of the pendulum, and for producing pedometer information from the
movement data.

21. A pair of glasses as recited in claim 20, wherein the pedometer system

comprises a display for displaying at least the pedometer information.

22.  Apair of glasses as recited in claim 20, wherein the pedometer system
comprises a switch, which can be used to start the pedometer system.

23. A pair of glasses as recited in claim 20, wherein the pedometer system

further comprises a battery to power the pedometer system.

24. A pair of glasses as recited in claim 20, wherein the pedometer system is
substantially embedded in the first temple.
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25. A pair of glasses as recited in claim 20,

wherein each of the first temple and the second temple has a first end and
a second end, with the first end being the end that is pivotally secured to its
corresponding one of the first joint and the second joint,

wherein the second end of at least one of the first and second temples has
a temple arrangement, and

wherein the pedometer system is in one of the temple arrangements.

26. A pair of glasses comprising:
a frame having at least a bridge and a pair of temples; and

an activity monitor at least partially embedded in the frame and operable
to measure activity associated with a user of the pair of glasses,

wherein said activity monitor include a pendulum that is used in measuring
the activity associated with the user, the pendulum moves in accordance with the
activity associated with the user, and

wherein said activity monitor further includes means for acoustically
dampening noise induced by the pendulum.

27. A pair of glasses as recited in claim 26, wherein the pair of glasses further
comprises a display for displaying information on the inside of one of the temples
of the glasses.

28. A pair of glasses as recited in claim 27, wherein the information being
displayed on the display pertains to an activity level.

29.  Apair of glasses as recited in claim 27, wherein the information being
displayed on the display pertains to a distance traveled.
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30. A pair of glasses as recited in claim 27, wherein the information being

displayed on the display pertains to a count.

31. A pair of glasses as recited in claim 27, wherein the information being

displayed on the display pertains to a calorie count.

32. A pair of glasses as recited in claim 26, wherein the pair of glasses further

comprises a speaker for outputting audio information.

33. - A pair of glasses as recited in claim 32 wherein the audio information

being output pertains to a distance traveled, a count or a calorie count.

34. A pair of glasses as recited in claim 26, wherein the pair of glasses further
comprises a being-worn indicator to activate the activity monitor.

35. A pair of glasses comprising:
a frame having at least a bridge and a pair of temples; and

an activity monitor at least partially embedded in the frame and operable
to measure activity associated with a user of the pair of glasses,

wherein said activity monitor include a pendulum that is used in measuring
the activity associated with the user, the pendulum moves in accordance with the
activity associated with the user, and

wherein said activity monitor further includes a conductive wire positioned
on a dampening material, whereby the pendulum strikes the wire positioned on
the dampening material as the pendulum moves in accordance with the activity
associated with the user.

Patent Application -46- IPVCP0O08X1P

Apple Inc. EX1008 Page 48



36. A pair of glasses as recited in claim 35, wherein said activity monitor is
provided within a module housing, and wherein the module housing is at least
partially embedded in the frame.

37. A pair of glasses as recited in claim 35, wherein the dampening material is
a piece of foam.

38. A pair of glasses as recited in claim 35, wherein said activity monitor

further includes a display device and electrical circuitry

39. A pedometer system for use by a user, comprising:
an electrical contact having a first side and a second side;

an elastic material provided adjacent the second side of at least a portion
of the electrical contact;

a pendulum that moves in association with user movement, the pendulum
including an arm and a weight at one end of the arm, wherein during operation
the pendulum moves and the weight contacts at least a portion of the first side of
the electrical contact;

electrical circuitry for determining movement data based on the movement

of the pendulum, and for producing user output data from the movement data;
and

a display for displaying at least the user output data.

40. A pedometer system as recited in claim 39, wherein the electrical contact
is a wire or a conductive trace.
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41. A pedometer system as recited in claim 39 or 40, wherein the electrical

contact couples to the electrical circuitry via a metal spring.

42. A pedometer system as recited in any of claims 39-41, wherein the elastic
material is a piece of foam.

43. A pedometer system as recited in claim 39, wherein the elastic material is
non-conductive.

44. A pedometer system as recited in any of claim 39-41, wherein the elastic
material is an acoustically dampening material that acoustically dampens noise
generated when the pendulum contacts the electrical contact.

45. A method for operating a pedometer, comprising:

receiving a count signal;

determining whether the count signal is reliable;

ignoring the count signal when said determining determines that the count
signal is not reliable;

incrementing a total count when said determining determines that the
count signal is reliable; and

outputting the total count or a value derived therefrom.
46. A method as recited in claim 45, wherein said method further comprises:
receiving a reset request; and

clearing the total count upon receiving the reset request.

47. A method as recited in claim 45, wherein said method further comprises:

receiving a reset request; and

Patent Application -48- IPVCP008X1P
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48. A method as recited in claim 45, wherein said method further comprises:
converting the total distance to the value; and
wherein said outputting outputs the value.
49. A method as recited in claim 45, wherein the value is total distance.
50. A method as recited in claim 45, wherein the value is total calories.
51. A method as recited in any of claims 45-50, wherein said determining of
whether the count signal is reliable comprises:
examining a plurality of adjacent signal counts.
52. A method as recited in any of claims 45-50, wherein said determining of

whether the count signal is reliable comprises: -

examining a series of signal counts with a predetermined period of time.

Patent Application -49- IPVCP0O0O8X1P
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EYEGLASSES WITH ACTIVITY MONITORING

ABSTRACT OF THE DISCLOSURE

In one embodiment, eyewear having an activity monitoring capability is
disclosed. Activity, such as motion, steps or distance, can be measured by an
activity detector. The measured activity can then be used in providing activity-
related information to a user of the eyewear. Advantageously, the user of the

eyewear is able to easily monitor their degree of activity.

Patent Application -50- IPVCPO08X1P
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UNITED STATES PATENT AND TRADEMARK QFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
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| APPLICATION NUMBER ] FILING OR 371 (c) DATE |  FIRSTNAMED APPLICANT |  ATTORNEY DOCKETNUMBER |
60/846,150 09/20/2006 Thomas A. Howell IPVCPO08X1P
CONFIRMATION NO. 7766
34071 FORMALITIES
IPVENTURE, INC. LETTER
5150 EL CAMINO REAL
SUITE A-22

LOS ALTOS, CA 94022

Date Mailed: 10/03/2006

NOTICE OF OMITTED ITEM(S) IN A PROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(c)

A filing date has been accorded to the above-identified provisional application papers; however, the following item
(s) appear to have been omitted from the application:

e Figure(s) 9 described in the specification.

Should applicant contend that the above-noted omitted item(s) was in fact deposited in the U.S. Patent and
Trademark Office (USPTO) with the provisional application papers, a copy of this Notice and a petition (and
$400.00 petition fee (37 CFR 1.17(f)), which will be refunded if it is determined that the item was in fact received
by the USPTO), with evidence of such deposit must be filed within TWO MONTHS of the date of this Notice.
Petitions should be mailed to: Mail Stop Petitions, Commissioner for Patents, P.O. Box 1450, Alexandria VA
22313-1450.

The failure to file a petition (and petition fee) within TWO MONTHS of the date of this Notice (37 CFR 1.181(f)
will be treated as a constructive acceptance by the applicant of the provisional application as deposited in the
USPTO. THIS TWO MONTH PERIOD IS NOT EXTENDABLE UNDER 37 CFR 1.136(a) OR (b). In the absence
of a timely petition in reply to this Notice, the application will maintain a filing date as of the date of deposit of the
application papers in the USPTO, and original application papers (i.e., the original disclosure of the invention) will
include only those application papers present in the USPTO on the date of deposit.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

Replies should be mailed to:  Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

A copy of this notice MUST be returned with the reply.

Apple Inc. EX1008 Page 64



Office of Initial Patent Examination (571) 272-4000, or 1-800-PTO-9199, or 1-800-972-6382
PART 3 - OFFICE COPY

Apple Inc. EX1008 Page 65



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
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60/846,150 09/20/2006 100 IPVCPO008X1P 10
CONFIRMATION NO. 7766
34071 UPDATED FILING RECEIPT

IPVENTURE, INC.

5150 EL CAMINO REAL
SUITE A-22

LOS ALTOS, CA94022

Date Mailed: 01/09/2007

Receipt is acknowledged of this provisional Patent Application. It will not be examined for patentability and
will become abandoned not later than twelve months after its filing date. Be sure to provide the U.S.
APPLICATION NUMBER, FILING DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring
about this application. Fees transmitted by check or draft are subject to collection. Please verify the accuracy
of the data presented on this receipt. If an error is noted on this Filing Receipt, please mail to the
Commissioner for Patents P.O. Box 1450 Alexandria Va 22313-1450. Please provide a copy of this
Filing Receipt with the changes noted thereon. If you received a "Notice to File Missing Parts" for this
application, please submit any corrections to this Filing Receipt with your reply to the Notice. When
the USPTO processes the reply to the Notice, the USPTO will generate another Filing Receipt
incorporating the requested corrections (if appropriate).

Applicant(s)
Thomas A. Howell, Palo Alto, CA;
David Chao, Saratoga, CA;
C. Douglass Thomas, Campbell, CA;
Peter P. Tong, Mountain View, CA;
Yeou-Soon Lee, Chiayi City, TAIWAN;

Power of Attorney:
C Thomas--32947

If Required, Foreign Filing License Granted: 10/02/2006

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is
US60/846,150

Projected Publication Date: None, application is not eligible for pre-grant publication
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title
Eyeglasses with activity monitoring
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have
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no effect in a foreign country, an inventor who wishes patent protection in another country must apply for a
patent in a specific country or in regional patent offices. Applicants may wish to consider the filing of an
international application under the Patent Cooperation Treaty (PCT). An international (PCT) application
generally has the same effect as a regular national patent application in each PCT-member country. The
PCT process simplifies the filing of patent applications on the same invention in member countries, but
does not result in a grant of "an international patent” and does not eliminate the need of applicants to file
additional documents and fees in countries where patent protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must
make an application for patent in that country in accordance with its particular laws. Since the laws of many
countries differ in various respects from the patent law of the United States, applicants are advised to seek
guidance from specific foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the
USPTO must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S.
patent application serves as a request for a foreign filing license. The application's filing receipt contains
further information and guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically,
the section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for
filing foreign patent applications. The guide is available either by contacting the USPTO Contact Center at
800-786-9199, or it can be viewed on the USPTO website at
http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you
may wish to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all
applications where the conditions for issuance of a license have been met, regardless of whether or not a
license may be required as set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in
37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b). The license is subject to
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier
license of similar scope has been granted under 37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date
thereof unless it is revoked. This license is automatically transferred to any related applications(s) filed under
37 CFR 1.53(d). This license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the
subject matter as imposed by any Government contract or the provisions of existing laws relating to
espionage and the national security or the export of technical data. Licensees should apprise themselves of
current regulations especially with respect to certain countries, of other agencies, particularly the Office of
Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War (22
CFR 121-128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774); the
Office of Foreign AssetsControl, Department of Treasury (31 CFR Parts 500+) and the Department of
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Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license
under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the filing date of the
application. If 6 months has lapsed from the filing date of this application and the licensee has not received
any indication of a secrecy order under 35 U.S.C. 181, the licensee may foreign file the application pursuant
to 37 CFR 5.15(b).
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