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AUTOMATIC RESET OF PHYSICAL PERFORMANCE INFORMATION
BACKGROUND

[0001] Users of fitness monitoring devices commonly wish to track and view their physical
activity over some period of time. Conventional fitness monitoring devices may determine and
store physical performance information for a monitoring period (e.g., a 24-hour period). For
instance, some devices may determine and store physical performance information for one day
and present this information on a display to a user so the user can gauge his progress for that day.
At the end of the monitoring period, the physical performance information may be reset,

allowing the user to gauge his progress for the next monitoring period, and so on.

[0002] Conventional fitness monitoring devices typically reset the physical performance
information after this monitoring period has completed at a predetermined time, such as
midnight, or using a manual reset, which may be inconvenient for the user or be forgotten. Even
when the reset function is performed automatically, conventional fitness monitoring devices
must have knowledge of the current time to accurately perform this reset function upon the
expiration of the monitoring period. As a result, current techniques of resetting fitness

monitoring periods have several drawbacks.

SUMMARY

[0003] Embodiments of the present technology relate generally to a fitness monitoring device
and, more particularly, to a fitness monitoring device that performs an automatic reset of a
monitoring period over which physical performance information is determined and stored
without having accurate knowledge of the current time. A fitness monitoring device that is worn
by a user who has not manually input a current time (or time zone) or connected the device to a
computing device in order to obtain a current time may desire to reset the physical performance
information at approximately midnight or when the user is asleep. Alternatively, the user may
have traveled to a different time zone during the predetermined time period over which physical
performance is determined and stored and the user may desire to reset the physical performance
information at a time period that is different than the predetermined time period to account for

the new time zone.
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[0004] In embodiments, a fitness-monitoring device may include a sensor configured to
measure movements of a user wearing the fitness monitoring device and to generate motion data,
a memory configured to store the motion data and physical performance information; and a
processor configured to determine the physical performance information based on the motion
data, track the physical performance information over a predetermined period of time, calculate,
utilizing the motion data, a reset time when a period of inactivity within each of a plurality of
consecutive sampling periods exceeds a threshold time period; and reset the tracked physical
performance information to zero at the reset time to restart tracking of the physical performance

information for an approximate one-day period.

[0005] The fitness monitoring device may track a user’s physical performance, such as a
number of steps taken by the user over a predetermined time period, and display the user’s
progress towards reaching a performance goal, which may represent a threshold number of steps
to be reached by the user over a one-day period. The predetermined time period may represent
any suitable time period, such as less than twenty-four hours or a full day. The fitness
monitoring device may initially reset the physical performance information when a period of
inactivity within each of a plurality of consecutive sampling periods exceeds a threshold time
period to reset tracking of the physical performance information for an approximate one-day
period of twenty-four hours. For instance, the fitness monitoring device may reset the physical
performance information when the user is determined to likely be asleep and then determine,
utilizing motion data stored in a memory over an extended period of time, an approximated
midnight time and adjust the reset time to equal the approximated midnight time in order for the
reset of physical performance information to occur every day at approximately midnight.
Embodiments are described to automatically reset the tracked physical performance information
without manual input or requiring knowledge of the current time or time zone. In embodiments,
the sampling period may be one hour, the predetermined period of time may be less than twenty-

four hours and the extended period of time may be four days.

[0006] The fitness monitoring device may determine a user’s sleep time and utilize this time as
a reset time by which to reset the tracked physical performance information associated with the
user before he went to sleep. In some embodiments, motion data generated by the fitness
monitoring device may be sampled over several consecutive sampling periods to determine

whether the user is likely asleep. In other embodiments, light intensity data generated by the

S0
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fitness monitoring device based on the environment of the fitness monitoring device may be
sampled over several consecutive sampling periods to determine whether the fitness monitoring
device is located in a location having low levels of ambient light for an extended period of time,
which is likely associated with the user being asleep. Once the reset time is established, the
fitness monitoring device may use the reset time to automatically reset the tracked physical
performance information according to a recurring schedule (e.g., once per day if physical
performance information is being tracked daily) to reset the physical performance information
each day at this same reset time. The reset time may be used as part of a recurring schedule in

this way without knowledge of and/or independent of the current time of day.

[0007] This summary is provided to introduce a selection of concepts in a simplified form that
are further described below in the detailed description. This summary is not intended to identify
key features or essential features of the claimed subject matter, nor is it intended to be used to
limit the scope of the claimed subject matter. Other aspects and advantages of the present
technology will be apparent from the following detailed description of the embodiments and the

accompanying drawing figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The figures described below depict various aspects of the system and methods disclosed
herein. It should be understood that each figure depicts an embodiment of a particular aspect of
the disclosed system and methods, and that each of the figures is intended to accord with a
possible embodiment thereof. Further, whenever possible, the following description refers to the
reference numerals included in the following figures, in which features depicted in multiple

figures are designated with consistent reference numerals.

[0009] FIG. 1 is an illustration of a block diagram of an exemplary fitness monitoring system

100 in accordance with an embodiment of the present disclosure;

[0010] FIG. 2A is an illustration of exemplary consecutive data sampling periods 200 for

calculating a reset time, according to an embodiment;

[0011] FIG. 2B is an illustration of exemplary single data sampling period 250 for calculating a

reset time, according to an embodiment;
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[0012] FIG. 3 is an illustration of an exemplary fitness monitoring device 300 in accordance

with an embodiment of the present disclosure;

[0013] FIG. 4 is an illustration of an exemplary fitness monitoring device 400 in accordance

with an embodiment of the present disclosure; and

[0014] FIG. 5 illustrates a method flow 500, according to an embodiment.

DETAILED DESCRIPTION

[0015] The following text sets forth a detailed description of numerous different embodiments.
However, it should be understood that the detailed description is to be construed as exemplary
only and does not describe every possible embodiment since describing every possible
embodiment would be impractical. In light of the teachings and disclosures herein, numerous

alternative embodiments may be implemented.

[0016] FIG. 1 is an illustration of a block diagram of an exemplary fitness monitoring system
100 in accordance with an embodiment of the present disclosure. In some embodiments, fitness
monitoring device 102 may act as a standalone device and not require communications with
external computing devices 150. But in other embodiments, which are further discussed below,
fitness monitoring device 102 may communicate with and/or work in conjunction with one or
more of external computing devices 150, which may provide a current time to the fitness
monitoring device 102. In accordance with such embodiments, fitness monitoring device 102
and one or more external computing devices 150 may be configured to communicate with one
another using any suitable number of wired and/or wireless links (e.g., wired link 161 and/or

wireless link 163) in conjunction with any suitable number and type of communication protocols.

[0017] In an embodiment, one or more of external computing devices 150 may include any
suitable number and/or type of computing devices configured to facilitate user interaction and
data exchange with fitness monitoring device 102. For example, one or more of external
computing devices 150 may be implemented as a mobile computing device (e.g., smartphone,
tablet, laptop, phablet, netbook, notebook, pager, personal digital assistant (PDA), wearable
computing device, smart glasses, a smart watch or a bracelet, etc.), or any other suitable type of

computing device capable of wired and/or wireless communication (e.g., a desktop computer).

-4 -
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[0018] In an embodiment, one or more of external computing devices 150 may facilitate user
interaction such as, for example, viewing various types of fitness data, such as motion data and
physical performance information generated and/or stored by fitness monitoring device 102. The
fitness data may include, for example, physical performance information, such as a number of
steps taken by a user within a period of time (e.g., a one-day period), and a threshold physical
performance, such as a number of steps associated with a fitness activity goal. The fitness
monitoring device 102 may also store and provide a history of fitness activity goals and/or
physical performance information, calculated reset times, adjustments to reset times, location
(e.g., GPS) coordinates, and a current time-of-day, etc. Communications between one or more of
external computing devices 150 and fitness monitoring device 102 may facilitate the transfer of

data between these devices.

[0019] In another embodiment, fitness monitoring device 102 need not communicate with one
or more of external computing devices 150 to generate, store, and/or display the various types of
fitness data. As will be further discussed below, fitness monitoring device 102 may operate as a
standalone device to maintain and/or display the time-of-day, to generate motion data and/or
other sensory data, to track physical performance information (e.g., a number of steps taken)
associated with a user wearing fitness monitoring device 102, to display the physical
performance information collected (e.g., number of steps taken) over a period of time (e.g., a
one-day period), to calculate a reset time, to adjust a reset time, and to perform a reset of the

tracked physical performance information.

[0020] Fitness monitoring device 102 may be implemented as any suitable type of portable,
mobile, and/or wearable device configured to measure and/or provide user activity in accordance
with the embodiments described herein. For example, fitness monitoring device 100 may be
implemented as an analog watch or a digital watch worn by a user. To provide additional
examples, fitness monitoring device 100 may be implemented as any suitable type of device
having a suitable display (e.g., a liquid crystal display (LCD), a light-emitting diode (LED)
display, etc.) to show user activity, such as a digital watch, a worn electronic device, a mobile

computing device (e.g., a smartphone) a wrist or ankle bracelet, etc.

[0021] In an embodiment, fitness monitoring device 102 may include a communication unit

104, a location determining component 130, a user interface 105, a processor 106, a sensor array

-5.
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108, a display 110, analog drive mechanics 112, and a memory 118. Fitness monitoring device
102 may include additional elements such as, for example, power sources, motor controllers,
ports, interconnects, etc., which are not described herein for purposes of brevity. Fitness
monitoring device 102 may include more or less elements based upon the implementation of
fitness monitoring device 102. For example, if implemented as a digital device, fitness
monitoring device 102 may not include analog drive mechanics 112. To provide another
example, if implemented as an analog watch, fitness monitoring device 102 may not include

display 110.

[0022] Communication unit 104 may be configured to support any suitable number and/or type
of communication protocols to facilitate communications between fitness monitoring device 102
and one or more of external computing devices 150. Communication unit 104 may be
configured to receive any suitable type of information via one or more of external computing
devices 150, which may be displayed on fitness monitoring device 102 in various ways and is
further discussed below. Communication unit 104 may be implemented with any suitable
combination of hardware and/or software to facilitate this functionality. For example,
communication unit 104 may be implemented with any number of wired and/or wireless

transceivers, ports, connectors, antennas, etc.

[0023] Communication unit 104 may be configured to facilitate communications with various
external computing devices 150 using different types of communication protocols. For example,
communication unit 104 may communicate with a mobile computing device via a wireless
BLUETOOTH communication protocol (e.g., via wireless link 163) and with a laptop or a
personal computer via a wired universal serial bus (USB) protocol (e.g., via wired link 161).
Communication unit 104 may be configured to support simultaneous or separate

communications between two or more of external computing devices 150.

[0024] The location determining component 130 may be a satellite navigation receiver that
works with a global navigation satellite system (GNSS) such as the global positioning system
(GPS) primarily used in the United States, the GLONASS system primarily used in the Soviet
Union, the BeiDou system primarily used in China, or the Galileo system primarily used in
Europe. The GNSS includes a plurality of satellites 132 in orbit about the Earth. The orbit of

each satellite is not necessarily synchronous with the orbits of other satellites and, in fact, is

-6-
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likely asynchronous. A GNSS equipped device such as the fitness monitoring device 102 is
shown receiving spread spectrum satellite signals from the various satellites 132. The spread
spectrum signals continuously transmitted from each satellite use a highly accurate frequency
standard accomplished with an extremely accurate atomic clock. Each satellite 132, as part of its
data signal transmission, transmits a data stream indicative of that particular satellite. The fitness
monitoring device 102 must acquire spread spectrum satellite signals from at least three satellites
132 for the receiver device to calculate its two-dimensional position by triangulation. Acquisition
of an additional signal, resulting in signals from a total of four satellites 132, permits the fitness

monitoring device 102 to calculate its three-dimensional position.

[0025] The location determining component 130 and the processor 106 are operable to receive
navigational signals from the satellites 132 and to calculate positions of the fitness monitoring
device 102 as a function of the signals. The location determining component 130 and processor
106 may also determine track logs or any other series of geographic coordinates corresponding to
points along a route or other path traveled by a user of the fitness monitoring device 102. The
location determining component 130 and/or the processor 106 may also be operable to calculate
routes to desired locations, provide instructions to navigate to the desired locations, display maps

and other information on the display screen, and to execute other functions described herein.

[0026] The location determining component 130 may include one or more processors,
controllers, or other computing devices and memory so that it may calculate location and other
geographic information without the processor 106 or it may utilize the components of the
processor 106. Further, the location determining component 130 may be integral with the
processor 106 such that the location determining component 130 may be operable to specifically
perform the various functions described herein. Thus, the processor 106 and location determining

component 130 can be combined or be separate or otherwise discrete elements.

[0027] The location determining component 130 may include an antenna to assist in receiving
the satellite signals. The antenna may be a patch antenna, a linear antenna, or any other type of
antenna that can be used with navigational devices. The antenna may be mounted directly on or

in the housing or may be mounted external to the housing.

[0028] Although embodiments of the fitness monitoring device 102 may include a satellite

navigation receiver, it will be appreciated that other location-determining technology may be
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used. For example, the communication unit 104 may be used to determine the location of the
fitness monitoring device 102 by receiving data from at least three transmitting locations and
then performing basic triangulation calculations to determine the relative position of the device
with respect to the transmitting locations. For example, cellular towers or any customized
transmitting radio frequency towers can be used instead of satellites 132. With such a
configuration, any standard geometric triangulation algorithm can be used to determine the

location of the fitness monitoring device 102.

[0029] In other embodiments, the location determining component 130 need not directly
determine the current geographic location of the fitness monitoring device 102. For instance, the
location determining component 130 may determine the current geographic location through a
communications network, such as by using Assisted Global Positioning System (A-GPS) by
receiving communications from a combination of base stations and/or satellites 132, or from
another electronic device. The location determining component 130 may even receive location
data directly from a user. For example, a user may obtain location data for a physical activity
before and after it has been completed from another satellite navigation receiver or from another

source and then manually input the data into the fitness monitoring device 102.

[0030] Although fitness monitoring device 102 may utilize location determining component
130 to determine a geographic location by determining coordinates associated with a current
position, the Coordinated Universal Time (UTC) does not provide a current time unless
additional information, such as a table associating coordinates with their respective time zone, is

available for reference.

[0031] User interface 105 may be configured to facilitate user interaction with fitness
monitoring device 102. For example, user interface 105 may include a user-input device such as
an interactive portion of display 110 (e.g., a “soft” keyboard and/or buttons displayed on display
110), physical buttons integrated as part of fitness monitoring device 102 that may have
dedicated and/or multi-purpose functionality, one or more watch crowns (if fitness monitoring

device 102 is implemented as a watch), etc.

[0032] Sensor array 108 may be implemented as any suitable number and/or type of sensors
configured to measure, monitor, and/or quantify a user’s motion while wearing fitness

monitoring device 102 as motion data. Sensor array 108 may be advantageously mounted or
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otherwise positioned within fitness monitoring device 102 to facilitate these functions. Sensor
array 108 may be configured to measure a user’s motion and/or to generate motion data
continuously, or in accordance with any suitable recurring schedule, such as, for example, once

per every 5 seconds, once per every 10 seconds, once per every 30 seconds, once per minute, etc.

[0033] Examples of suitable sensor types implemented by sensor array 108 may include one or
more accelerometers, gyroscopes, perspiration detectors, compasses, speedometers,
magnetometers, barometers, thermometers, proximity sensors, light sensors (e.g., light intensity
detectors), photodetectors, photoresistors, photodiodes, Hall Effect sensors, electromagnetic
radiation sensors (e.g., infrared and/or ultraviolet radiation sensors), humistors, hygrometers,
altimeters, biometrics sensors (e.g., heart rate monitors, blood pressure monitors, skin

temperature monitors), microphones, etc.

[0034] Analog drive mechanics 112 may be configured as any suitable number and/or type of
motors (e.g., stepper motors, synchronous motors, impulse motors, direct current (DC) motors,
off-the-shelf watch motors, servos), quarts movement clocks, etc., to facilitate implementations
of fitness monitoring device 102 as an analog watch. For example, analog drive mechanics 112
may function to, for example, provide quartz movement of watch components such as second,
minute, and hour hands and/or to rotate discs to provide a gauge of user activity and inactivity,
which is further discussed below with reference to FIG. 3.

[0035] Processor 106 may be implemented as any suitable type and/or number of processors,
such as a host processor of fitness monitoring device 102, for example. To provide additional
examples, processor 106 may be implemented as an application specific integrated circuit
(ASIC), an embedded processor, a central processing unit associated with fitness monitoring
device 102, etc. Processor 106 may be configured to communicate with one or more of
communication unit 104, user interface 105, sensor array 108, analog drive mechanics, and/or
memory 118 via one or more wired and/or wireless interconnections, such as any suitable
number of data and/or address buses, for example. These interconnections are not shown in FIG.
1 for purposes of brevity. Processor 106 may be configured to operate in conjunction with one
or more of one or more of communication unit 104, user interface 105, sensor array 108, analog
drive mechanics 112, and/or memory 118 to process data, to store data to memory 118, to
retrieve data from memory 118, to display information on display 110, to move one or more

portions of analog drive mechanics 112, to receive, process, and/or interpret data from sensor
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array 108 such as motion data, sensor data (e.g., light intensity data), and/or user interactions, to

receive data from one or more of external computing devices 150, etc.

[0036] In accordance with various embodiments, memory 118 may be a computer-readable
non-transitory storage device that may include any suitable combination of volatile (e.g., a
random access memory (RAM), or non-volatile memory (e.g., battery-backed RAM, FLASH,
etc.). Memory 118 may be configured to store instructions executable on processor 106, such as
the various memory modules illustrated in FIG. 1 and further discussed below, for example.
These instructions may include machine readable instructions that, when executed by processor
106, cause processor 106 to perform various acts as described herein. Memory 118 may also be
configured to store any other suitable data, such as data received from one or more of external
computing devices 150 via communication unit 104, data measured, calculated, and/or generated
via sensor array 108, fitness activity goals, data indicative of user activity and/or user inactivity

over a period of time (e.g., daily logs of activity and/or inactivity data), etc.

[0037] Memory 118 may include a module to determine and store physical performance
information. In embodiments, step calculation module 120 is a region of memory 118 configured
to store instructions, that when executed by processor 106, cause processor 106 to perform
various acts in accordance with applicable embodiments as described herein. Although referred
to herein as “steps,” step calculation module 120 may include instructions to facilitate processor
106 calculating a number of steps based upon any suitable repetitive physical performance

activity, such as a user walking, running, cycling, swimming, etc.

[0038] Processor 106 may determine physical performance information based on the motion
data from sensor array 108 and track physical performance information over a period of time,
such as a one-day period. Processor 106 may initially reset the tracked physical performance
information to zero when a period of inactivity within each of a plurality of consecutive
sampling periods exceeds a threshold time period (i.e., at a reset time) to restart tracking the
physical performance information for an approximate one-day period. In embodiments,
processor 106 may determine, utilizing motion data stored over an extended period of time, an
approximated midnight time and adjust the reset time to equal the approximated midnight time.
Fitness-monitoring device 102 may store in memory 118 motion data for an extended period of

time (e.g., 2 days, 4 days, 1 week, etc.) and processor 106 may utilize the stored motion data to
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adjust the reset time to correspond to a time approximated to be midnight for periods of time
after the initial reset of physical performance information in order for subsequent resets to be
more accurate. For instance, an initial reset may occur within a predetermined time period that is
less than twenty-four hours because the user began using the fitness-monitoring device 102 at a
time that was different than midnight, such as 2:00 P.M. in the afternoon, and the fitness-
monitoring device 102 may utilize the motion data over an extended period of time to “fine tune”

the reset time as additional data is analyzed, thereby continually improving its accuracy.

[0039] In an embodiment, step calculation module 122 includes instructions that, when
executed by processor 106, cause processor 106 to monitor, track, measure, and/or calculate a
user’s steps while wearing fitness monitoring 102. For example, processor 106 may execute
instructions stored in step calculation module 120 to process motion data generated by sensor

array 108 and use this data to determine and track a number of steps taken by the user.

[0040] Step calculation module 120 may include instructions to facilitate processor 106
calculating a number of steps in accordance with any suitable techniques based upon the
particular type and/or number of sensors implemented by sensor array 108. For example, sensor
array 108 may include a three-axis accelerometer. In such a case, step calculation module 120
may include instructions to facilitate processor 106 calculating a number of steps based upon
motion data generated by sensor array 108 in accordance with x, y, and z-axis accelerometer

metrics.

[0041] Upon calculating a number of steps, processor 106 may execute instructions stored in
step calculation module 120 to store the number of steps or other physical performance
information in any suitable region of memory 118. The number of steps may be stored in
memory 118 as the steps are calculated or at a subsequent time after the steps are calculated,
such as a period of time after the user has stopped moving, a predetermined time after the steps

are calculated, etc.

[0042] In various embodiments, processor 106 may store the number of steps in a suitable
region of memory 118 correlated with other data such as a time or day when the steps were
taken, a frequency of the steps over one or more time periods, a time of day when the daily
fitness activity goal was achieved, a time when the daily fitness activity goal was exceeded, the

corresponding proportion of the fitness activity goal that was exceeded, etc.
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[0043] In some embodiments, upon storing the calculated number of steps and/or data
associated therewith in a suitable region of memory 118, processor 106 may cause display 110 to
indicate the calculated number of steps towards achieving the fitness activity goal, which is
further discussed below with reference to FIG. 4. In other embodiments, upon storing the
calculated number of steps and/or data associated therewith in a suitable region of memory 118,
processor 106 may cause one or more portions of analog drive mechanics 112 to move to
indicate the user’s progress towards achieving the fitness activity goal, which is further discussed

below with reference to FIG. 3.

[0044] Goal calculation module 122 is a region of memory 118 configured to store
instructions, that when executed by processor 106, cause processor 106 to perform various acts
in accordance with applicable embodiments as described herein. In an embodiment, goal
calculation module 122 includes instructions that, when executed by processor 106, cause
processor 106 to determine a fitness activity goal for a certain period of time. For example, the
fitness activity goal may be a threshold physical performance, such as a number of steps to be
taken by a user wearing fitness monitoring device 102, over any period of time (e.g., one day

period, a two day period, a one week period, etc.).

[0045] In some embodiments, processor 106 may determine the fitness activity goal
independently without communicating or receiving data from external computing devices 150.
In accordance with such embodiments, goal calculation module 122 may include instructions
specifying a preset, preprogrammed, and/or default fitness activity goal, which may be a
threshold number of steps. Processor 106 may read these instructions to determine an initial
fitness activity goal, which may remain the same over time, be increased incrementally based
upon a user regularly achieving the fitness activity goal, be decreased incrementally based upon

a user regularly failing to achieve the fitness activity goal, etc.

[0046] To provide an illustrative example, goal calculation module 122 may include
instructions specifying an initial fitness activity goal of M steps in a one day period. This
number of steps M may be increased over time, for example, when processor 106 determines that
a number of days have elapsed in which the daily fitness activity goal has been achieved. In
such a case, instructions stored in goal calculation module 122 may cause processor 106 to adjust

the number of steps to increase M by 5%, by 10%, etc.

-12 -



WO 2016/003887 PCT/US2015/038289

[0047] Again, the fitness activity goal corresponds to any threshold physical performance, such
as a threshold number of steps to be taken by a user wearing fitness monitoring device 102 over a
period of time, which may be a one-day period, for example. In such a case, fitness monitoring
device 102 may track the number of steps taken by the user over a one-day time period (e.g., via
execution of instructions stored in step calculation module 120 via processor 106). Upon
expiration of the one-day time period (or other period of time associated with the fitness activity

goal) the step count resets, and the user enters a new monitoring period.

[0048] During the new monitoring period, the user’s steps are once again calculated, stored,
and/or displayed as the user once again works towards achieving the fitness activity goal, which
may remain the same, be incremented, or be decremented, as previously discussed. In
conventional fitness monitoring devices, the reset time, or the time in which the new monitoring
period starts, is typically manually entered or synchronized with another clock, such as a clock
utilized to keep track of the time-of-day, a time received from an external device, etc. The reset
time for such conventional devices may be a time commonly associated with the end of the day

when a user is likely sleeping, such as midnight, for example.

[0049] However, it may be desirable for people to begin using fitness monitoring device 102
without first setting the time or connecting to another device. If a user were to do this with a
conventional fitness monitoring device, the reset time would be out of sync with the activity goal
period until the user somehow sets the fitness monitoring device to the correct time of day.
Therefore, embodiments include fitness monitoring device 102 automatically calculating the
reset time based upon an analysis of data generated via sensor array 108, as further discussed
below.

[0050] Motion analysis module 124 is a region of memory 118 configured to store instructions,
that when executed by processor 106, cause processor 106 to perform various acts in accordance
with applicable embodiments as described herein. In an embodiment, motion analysis module
124 includes instructions that, when executed by processor 106, cause processor 106 to analyze
motion data generated by sensor array 108 over various sampling intervals. Embodiments
include processor 106 determining a reset time based upon the sampled motion data, which is

further discussed below with reference to the instructions stored in reset time calculation module

128.
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[0051] For example, using the example of a daily fitness activity goal, motion analysis module
124 may include instructions that, when executed by processor 106, cause processor 106 to
sample motion data generated by sensor array 108 over several sampling intervals, which may be

any suitable time interval (e.g., 30 seconds, one minute, 5 minutes, etc.).

[0052] Processor 106 may determine, based upon physical performance information, such as
the number of steps indicated by the motion data within each sampling interval, whether the user
was inactive (e.g., no steps taken during the sampled interval) or active (e.g., some number of
steps taken during the sampled interval greater than zero). As a result of this determination,
embodiments include processor 106 categorizing each sampled interval as being an inactive
interval or an active interval. Processor 106 may additionally sub-categorize active intervals by

an intensity level indicated by the number of steps taken within each respective interval.

[0053] Processor 106 may sub-categorize a period of moderate activity corresponding to an
aggregation of time intervals over which the motion data exceeds a predetermined inactivity
level and a period of strenuous activity corresponding to an aggregation of time intervals over
which the motion data exceed a predetermined inactivity level and a strenuous activity threshold.
For example, processor 106 may sub-categorize an active sampling interval as a moderate
activity sampling interval (e.g., walking) when the number of steps within a sampling interval
exceeds some threshold number N1, which may be zero steps. Continuing this example,
processor 106 may sub-categorize an active sampling interval as a high activity sampling interval
(e.g., running) when the number of steps exceeds another threshold number N2 that is greater

than N1.

[0054] A sampling period may be one hour and a predetermined period of time for tracking
physical performance information based on motion data from sensor array 108 may be less than
twenty-four hours. In an embodiment, processor 106 may continue the process of categorizing
each sampling interval as being an inactive interval or an active interval for a number of
sampling intervals for an entire sampling period. A sampling period may be any suitable period
of time that is made up of several sampling intervals, such as a 30 minute sampling period
including 30 one-minute sampling intervals, a one-hour sampling period including 60 one-

minute sampling intervals, etc.
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[0055] To differentiate between a user wearing fitness monitoring device 102 being sedentary
as opposed to being asleep (the latter of which being used to accurately determine a reset time)
embodiments include processor 106 calculating how many sampling intervals within a sampling
period are categorized as inactive intervals. Continuing the example of one-minute sampling
intervals constituting a one-hour sampling period, this would translate into processor 106
determining a number of minutes over a one-hour sampling period in which a user was inactive

(e.g., no steps being taken).

[0056] Although a long period of inactivity over a single sampling period may be indicative of
a user sleeping, this may also be the result of a user being sedentary for a temporary period of
time throughout the day (e.g., sitting at a desk working, watching a movie, etc.). Therefore,
embodiments include processor 106 executing instructions stored in motion analysis module 124
to calculate a reset time as the start of the first of the plurality of consecutive sampling periods in
which motion data based on information from sensor array 108 is below a predetermined
inactivity level for a threshold time period. For instance, processor 106 may execute instructions
stored in motion analysis module 124 to determine a number of inactive sampling intervals
within several consecutive sampling periods, and determine that an physical performance activity
period has ended (e.g., the user is asleep) when a period of inactivity within each of the
consecutive sampling periods exceeds a threshold time period. Each of the plurality of
consecutive sampling periods includes a plurality of sampling intervals and processor 106 may
be further configured to calculate a period of inactivity within each of the plurality of

consecutive sampling periods based on motion data below a predetermined inactivity level.

[0057] To provide an illustrative example, if the activity goal period is a one-day period, the
sampling periods are one-hour periods, and the sampling intervals are one-minute sampling
intervals, processor 106 may execute instructions stored in motion analysis module 124 to
determine that, over three consecutive hours, each of the one-hour sampling periods included a
period of inactivity (by adding each sampling interval categorized as inactive) that exceeded a

threshold time period T (e.g., 25 minutes, 30 minutes, 35 minutes, etc.).

[0058] In other embodiments, processor 106 may execute instructions stored in motion analysis
module 124 to calculate the reset time by additionally considering the active intervals within

each of the consecutive sampling periods. That is, in some embodiments, processor 106 may
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analyze the inactivity intervals to determine a reset time when the aggregate time period
represented by the sum of inactivity intervals within each of the consecutive sampling periods
exceeds a threshold time period, as previously discussed. In accordance with such embodiments,
processor 106 may not take into consideration the remaining active time intervals within each of

the consecutive sampling periods.

[0059] But in other embodiments, processor 106 may analyze the remaining activity intervals
within each of the consecutive sampling periods such that the reset time is calculated only when

the remaining active intervals are at or below some threshold category (e.g., moderate or below).

[0060] For example, embodiments include processor 106 not calculating a reset time if any of
the remaining activity intervals within each of the consecutive sampling periods are categorized
as high activity sampling intervals. These embodiments allow for flexibility in the determination
of a reset time when a user is sleeping but gets up briefly in the middle of the night (reset time

calculated) versus a user who may be napping before jogging (reset time not calculated).

[0061] Sensor analysis module 126 is a region of memory 118 configured to store instructions,
that when executed by processor 106, cause processor 106 to perform various acts in accordance
with applicable embodiments as described herein. In an embodiment, sensor analysis module
126 includes instructions that, when executed by processor 106, cause processor 106 to analyze
sensor data generated by sensor array 108 over various sampling intervals. Embodiments
include processor 106 determining a reset time based upon the sampled sensor data, which is
further discussed below with reference to the instructions stored in reset time calculation module

128.

[0062] That is, in some embodiments, fitness monitoring device 102 may calculate a reset time
based upon an analysis of motion data, as previously discussed. But in other embodiments,
fitness monitoring device 102 may calculate a reset time based upon other sensor data generated

by sensor array 108 in addition to or as an alternative to the analysis of motion data.

[0063] For example, embodiments include sensor array 108 being implemented with any
suitable light intensity sensor configured to measure light intensity and to generate light intensity
data. In an embodiment, the light intensity data may represent one or more metrics that indicate

a light intensity detected by fitness monitoring device 102.
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[0064] In some embodiments, when the light intensity measured by fitness monitoring device
102 is below a particular threshold for a number of consecutive sampling intervals (e.g., 30
minutes, an hour, etc.) within a single sampling period, then processor 106 may calculate a reset
time. In other embodiments, processor 106 may calculate a reset time based upon the light
intensity detected by fitness monitoring device 102 being below a particular intensity threshold
for a threshold time period over a number of consecutive sampling periods (each including a

number of sampling intervals), similar to the analysis of motion data, as previously discussed.

[0065] Reset time calculation module 128 is a region of memory 118 configured to store
instructions that, when executed by processor 106, cause processor 106 to perform various acts
in accordance with applicable embodiments as described herein. In an embodiment, reset time
calculation module 128 includes instructions that, when executed by processor 106, cause

processor 106 to calculate, maintain, adjust, and/or update the reset time.

[0066] In an embodiment, once a reset time is calculated, reset time calculation module 128
may include instructions that, when executed by processor 106, facilitate maintaining the initial
reset time in accordance with any suitable recurring schedule to accommodate the fitness activity
goal. To do so, embodiments include reset time calculation module 128 including instructions to
facilitate the implementation of one or more software timers and/or software real-time clocks.
Additionally or alternatively, processor 106 may utilize one or more hardware timers and/or
hardware real-time clocks implemented by analog driver mechanics 112, integrated as part of
processor 106, utilized by fitness monitoring device 102 but not shown in FIG. 1 for purposes of

brevity, etc.

[0067] As previously discussed, fitness monitoring device 102 may automatically calculate a
reset time based upon various types of sensor data. Embodiments include reset time calculation
module 128 including instructions that facilitate the calculation of a specific initial reset time in

various manners.

[0068] For example, when processor 106 determines that each number of consecutive sampling
periods include a period of inactivity exceeding a threshold time period, processor 106 may
execute instructions stored in reset time calculation module 128 to calculate the reset time as the
start of the consecutive sampling periods, the end of the consecutive sampling periods, or any

time associated with the highest level of inactivity (i.e., the least amount of movement). To
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provide an illustrative example, if the consecutive sampling periods span a time from midnight to
3:00 A.M. and the high level of inactivity occurs at 1:28 A.M., then processor 106 may calculate
the reset time as either midnight, 3:00 A.M. or 1:28 AM.

[0069] In other embodiments, when processor 106 determines that the light intensity detected
by fitness monitoring device 102 is below a particular threshold for a number of consecutive
sampling intervals, then processor 106 may execute instructions stored in reset time calculation
module 128 to calculate the reset time as the start of the consecutive sampling intervals or the
end of the consecutive sampling intervals. To provide an illustrative example, if the consecutive
sampling intervals span a time from midnight to 12:30 A.M., then processor 106 may calculate

the reset time as either midnight or 12:30 A.M.

[0070] In still other embodiments, when processor 106 determines that the light intensity
detected by fitness monitoring device 102 is below a particular intensity threshold for a threshold
time period over a number of consecutive sampling periods (each including a number of
sampling intervals), then processor 106 may execute instructions stored in reset time calculation
module 128 to calculate the reset time as the start of the consecutive sampling periods or the end
of the consecutive sampling periods. To provide an illustrative example, if the consecutive
sampling periods span a time from midnight to 3:00 A.M., then processor 106 may calculate the

reset time as either midnight or 3:00 A.M.

[0071] In yet additional embodiments, processor 106 may utilize additional data generated via
sensor array 108 to modify the calculation of the reset time. For example, if sensor array 108
includes a barometer configured to generate pressure data, then processor 106 may sample this
data similar to the sampling of motion data and light intensity data. Based upon this sampled
data, processor 106 may calculate changes in elevation and determine that a user wearing fitness
monitoring device 102 is flying on an airplane. Because long flights are known to disrupt
sleeping patterns, embodiments include processor 106, upon making such a determination,
tolling the sampling of motion data until some time period has passed after the user is back on
the ground, not including a reset time calculated during a flight in an average reset time

calculation, etc.

[0072] In some embodiments, once the reset time is calculated, processor 106 may store the

calculated reset time as a reference in memory 118 and continue to track this time via a timer, a
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real-time clock, etc., to reset the tracking period associated with the fitness activity goal at this

same reset time at the end of each activity goal period.

[0073] But in other embodiments, processor 106 may adjust the reset time over the course of
several days or a plurality of fitness activity goal periods. For example, processor 106 may
calculate an initial reset time using any of the techniques described herein for a first partial day
or a first activity goal period. Processor 106 may continue to utilize the motion data over an
extended period of time (e.g., 2 days, 4 days, 1 week, etc.) to calculate additional reset times
(again, using any techniques described herein) to calculate an approximate midnight time and
adjust the initial reset time based upon these subsequent calculations to equal an approximated

midnight time.

[0074] In an embodiment, processor 106 may perform an initial calibration period in which a
number of reset times are averaged, updating the initial reset time with the averaged reset time at
the end of the calibration period. To provide another example, processor 106 may continuously
calculate reset times and update the reset time each subsequent activity goal period using a
rolling average of previously calculated reset times stored in memory 118. In this way,
processor 106 may “fine tune” the reset time over time as additional data is analyzed, thereby
continually improving its accuracy. In embodiments, the calculated reset time may be refined
after a predetermined length of time (e.g., approximately 24 hours) by processor 106 returning to

the step of analyzing new motion data over a sampling interval.

[0075] Regardless of how the reset time is maintained, embodiments include the activity goal
reset time being maintained independently of the time-of-day that may otherwise be maintained

by fitness monitoring device 102.

[0076] FIG. 2A is an illustration of exemplary consecutive data sampling periods 200 for
calculating a reset time, according to an embodiment. In an embodiment, consecutive data
sampling periods 200 include any suitable number N of sampling periods 200.1-200.N, which
may each represent a respective sampling time T1 — Tn of an hour, a half hour, etc. Further in
accordance with such an embodiment, each of data sampling periods 200.1-200.N may include
any suitable number of sampling intervals, which may represent sampling intervals, for example,

such as one minute sampling intervals, 30-second sampling intervals, etc.
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[0077] In an embodiment, the sampling intervals within each sampling period 200 may
correspond to time periods in which motion data is sampled and analyzed by processor 106. For
example, each sampling period 200 may include sampling intervals that have been categorized as
active intervals or as inactive intervals based upon an analysis of motion data occurring over

each respective sampling interval.

[0078] As shown in FIG. 2A, sampling period 200.1, which occurs over a sampling time Ty,
includes sampling intervals 204.1 that have been categorized as inactive intervals and occur over
a time period t1” within sampling period 200.1. Sampling period 200.1 also includes sampling
intervals 205.1 that have been categorized as active intervals and occur over a time period t1”’
within sampling period 200.1. Thus, the time represented by the aggregation of time
corresponding to both active intervals and inactive intervals within each sampling period

represents the total time of the sampling period, which is T in this example.

[0079] Continuing the example shown in FIG. 2A, sampling period 200.2, which occurs over a
sampling time T>, includes sampling intervals 204.2 and 204.3, which have been categorized as
inactive intervals and which occur over a time period t2° + t2°°” within sampling period 200.2.
Sampling period 200.2 also includes sampling intervals 205.2 that have been categorized as

active intervals and occur over a time period t2°” within sampling period 200.2.

[0080] Furthermore, sampling period 202.3, which occurs over a sampling time T3, includes
sampling intervals 204.4 that have been categorized as inactive intervals and occur over a time
period t3” within sampling period 200.3. Sampling period 200.3 also includes sampling intervals
205.3 that have categorized as active intervals and occur over a time period t3’” within sampling

period 200.3.

[0081] Using the exemplary sampling times Ti — Tx and sampling interval time periods t
shown in FIG. 2A, embodiments include processor 106 calculating a reset time when each of the
time periods represented by the aggregated inactive intervals 204.1-204.4, within each of their

respective sampling periods 200.1-200.3, exceed a threshold time period.

[0082] For example, each of the consecutive sampling periods 200.1-200.3 may represent a
one-hour time period, while the sampling intervals within each of the sampling periods represent

one-minute sampling intervals. In an embodiment, a threshold inactivity time period I may be
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specified (e.g., as part of the instructions stored in reset time calculation module 128) and

processor 106 may calculate a reset time when each of the following is true:
[0083] t1’>1;

[0084] (t2° +t2°*)>I;and

[0085] t3°>1.

[0086] Again, in various embodiments, the threshold time period / may be any suitable time
period, such as 30 minutes, 35 minutes, etc. Although sampling period 200.2 includes two time
periods of inactivity (t2” and t2°’) that are separated by a time period of activity (t2°’),
embodiments include processor 106 calculating the reset time as long as the sum of t2” and t2°”’
is greater than I. In this way, embodiments allow for some flexibility in the determination of the
reset time, allowing for trips during the middle of the night, restless sleepers wearing the fitness

monitoring device while sleeping, etc.

[0087] Once processor 106 determines that the above conditions have been met, embodiments
include processor 106 calculating the reset time using any suitable relationship between sampling
periods 200.1-200.3, such as the start of sampling period 200.1, the end of sampling period
200.3, etc.

[0088] FIG. 2B is an illustration of exemplary single data sampling period 250 for calculating a
reset time, according to an embodiment. In an embodiment, data sampling period 250 may
represent a sampling time T; of an hour, a half hour, etc. Further in accordance with such an
embodiment, data sampling period 250 may include any suitable number of sampling intervals,
which may include, for example, one minute sampling intervals, 30-second sampling intervals,

etc.

[0089] In an embodiment, the sampling intervals included in data sampling period 250 may
include light intensity data that is sampled and analyzed by processor 106. For example,
sampling period 250 may include sampling intervals that have been categorized as having a
measured light intensity below or above a threshold light intensity. As shown in FIG. 2B,
sampling period 250 includes a grouping of sampling intervals 252 that have been categorized by
processor 106 as being above a threshold light intensity over a time period within sampling

period 250 of tI’. Sampling period 250 includes sampling intervals 254 that have been
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categorized by processor 106 as being below a threshold light intensity over a sampling time

period within sampling period 250 of t17’.

[0090] Using the exemplary data sampling period 250 as shown in FIG. 2B, embodiments
include processor 106 calculating a reset time when the time period associated with sampling
intervals 254 add up to a time period that exceeds a threshold time period I. As previously
discussed with reference to FIG. 2A, the threshold time period I may be any suitable time period,

such as 30 minutes, 35 minutes, etc.

[0091] Once processor 106 determines that the time period associated with sampling intervals
254 exceed the threshold time period, embodiments include processor 106 calculating the reset
time using any suitable time based upon sampling period 250, such as the start of time period

t1’’, the end of sampling period 250, the end of time period t1°’, etc.

[0092] Although a single data sampling period 250 is shown in FIG. 2A, embodiments include
processor 106 analyzing the light intensity data over a plurality of sampling periods. In
accordance with such embodiments, processor 106 may calculate a reset time based upon the
sampling intervals, categorized as below a threshold light intensity, exceeding a threshold time
period over several consecutive sampling periods, as discussed above with regards to the analysis

of motion data in FIG. 2A.

[0093] FIG. 3 is an illustration of an exemplary fitness monitoring device 300 in accordance
with an embodiment of the present disclosure. In an embodiment, exemplary fitness monitoring

device 300 is an implementation of fitness monitoring device 102, as shown in FIG. 1.

[0094] Fitness monitoring device 300 includes a left arc-shaped window 302, which displays
an indication of a user’s activity, and a right arc-shaped window 304, which displays an

indication of a user’s inactivity.

[0095] Left arc-shaped window 302 may include portions 302A and 302B, which display
various colors, textures, patterns, labels, indicia, etc., to indicate the user’s activity based upon
the position of portions 302A and 302B. For example, portion 302A may represent a color
corresponding to a fitness activity goal not being met, while portion 302B may represent a color
corresponding the fitness activity goal being met. Continuing this example, fitness monitoring

device 300 may be configured to display portion 302B in its entirety within left arc-shaped
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window 302 once the motion data indicates that the user has reached the threshold number of
steps associated with the fitness activity goal, while displaying portion 302A in its entirety
within left arc-shaped window 302 when the motion data indicates that the user has taken no

steps so far towards accomplishing the fitness activity goal.

[0096] The right arc-shaped window 304 may include portions 304A and 304B, which display
various colors, textures, patterns, labels, indicia, etc., to indicate the user’s inactivity based upon
the position of portions 304A and 304B. For example, portion 304A may represent no accrual of
inactivity time, while portion 304A may represent a time in which a user has remained inactive.
Continuing this example, fitness monitoring device 300 may be configured to display portion
304A in its entirety within right arc-shaped window 304 until a user has been inactive for some
threshold amount of time, in which case a greater amount of portion 304B will continue to be

visible until a user begins taking steps again.

[0097] Again, fitness monitoring device 300 may be configured to track steps and/or inactivity
time throughout a period of time in accordance with a fitness activity goal schedule, such as over
a one-day period, for example. This tracking may be performed over the fitness activity goal
schedule starting at the calculated reset time, and repeating periodically in accordance with the
fitness activity goal schedule (e.g., each day). Therefore, embodiments include fitness
monitoring device 300 resetting the number of steps to zero and the inactivity time to zero, etc.,
upon passage of the calculated reset time, such that only portions 302A and 304A are shown
through left arc shaped window 302 and right arc shaped window 304, respectively.

[0098] The portions 302A and 302B displayed in left arc-shaped window 302, as well as the
portions 304A and 304B displayed in right arc-shaped window 304, may be controlled via any
suitable mechanical and/or electromechanical systems, such as any suitable combination of
rotating discs, couplings, gears, motors, etc. The various suitable mechanical and/or
electromechanical structures implemented by fitness monitoring device 300 may be represented,
for example, by analog drive mechanics 112, as shown in FIG. 1, which may also facilitate the

movement of the watch hands.

[0099] FIG. 4 is an illustration of an exemplary fitness monitoring device 400 in accordance
with an embodiment of the present disclosure. In an embodiment, exemplary fitness monitoring

device 400 is an implementation of fitness monitoring device 102, as shown in FIG. 1. In an
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embodiment, fitness monitoring device 400 may include a band 402, a protective bezel 404, and
a display 406. In an embodiment, display 406 may be an implementation of display 110, as
shown in FIG. 1.

[00100] Fitness monitoring device 400 may display information on display 406 such as, for
example, a variable portion of display 406 (410) that may display various information based
upon a user selection, such as physical performance information. For instance, display 406 ay
present a number of steps remaining in an activity goal period and/or a number of steps taken.
Display 406 may also include an indication of whether steps are being counted based on the
motion data (412), an indication of what is being displayed in the selectable portion of display

406 (414), a graphical representation of the user’s progress towards the activity goal (416), etc.

[00101] In an embodiment, fitness monitoring device 400 may display similar or identical
information as fitness monitoring device 300, but use a digital format as opposed to the analog
format of fitness monitoring device 300. Again, fitness monitoring device 400 may be
configured to track steps and/or inactivity time throughout a period of time in accordance with a
fitness activity goal schedule, such as over a 24-hour period, for example. This tracking may be
performed over the fitness activity goal schedule starting at the calculated reset time, repeating
periodically in accordance with the fitness activity goal schedule. Therefore, embodiments
include fitness monitoring device 400 resetting to zero the physical performance information,
such as a number of calculated steps, the user’s progress towards the activity goal (416), and the
number of steps remaining in an activity goal period upon passage of the calculated reset time.

[0100] FIG. 5 illustrates a method flow 500, according to an embodiment. In an embodiment,
one or more regions of method 500 (or the entire method 500) may be implemented by any
suitable device. For example, one or more regions of method 500 may be performed by fitness

monitoring device 102, as shown in FIG. 1.

[0101] Method 500 may start when one or more processors analyze motion data over a
sampling interval (block 502). This motion data may include, for example, data received from a
one or more sensors (e.g., accelerometers), such as sensor array 108, for example, as shown in

FIG. 1 (block 502).

[0102] Method 500 may include one or more processors categorizing the sampling interval as

an active or an inactive sampling interval (block 504). This may include, for example,
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categorizing a sampling interval of physical performance information as an inactive interval
when no steps are calculated over the entire sampling interval based upon the motion data
analyzed during this time (block 504). This may also include, for example, categorizing a
sampling interval of physical performance information as an active interval when the number of
steps calculated over the entire sampling interval based upon the motion data analyzed during

this time are greater than zero (block 504).

[0103] Method 500 may include one or more processors determining whether an entire
sampling period has been analyzed (block 506). This may include, for example, one or more
processors maintaining a count of the number of categorized sampling intervals (blocks 502 and
504) and comparing this count to a number associated with the number of sampling intervals

within a sampling period (block 506).

[0104] For example, if the sampling period is one hour, then method 500 may include one or
more processors determining that the entire sampling period has been analyzed when 60

sampling intervals have been categorized (block 506).

[0105] If so, then method 500 may continue to determine whether the number of inactive
sampling intervals within the sampling period exceed a threshold number (block 508).

Otherwise, method 500 may revert to continuing to analyze motion data over the next sampling

interval (block 502).

[0106] Method 500 may include one or more processors determining whether the number of
inactive sampling intervals within the previous sampling period exceed a threshold number
(block 508). Again, using the example of a one hour sampling period, method 500 may include
one or more processors determining that the number of inactive sampling intervals exceeds a

threshold number of 30 minutes, 35 minutes, etc. (block 508).

[0107] If so, then method 500 may continue to store a time corresponding to the sampling
period (block 510). Otherwise, method 500 may revert to continuing to analyze motion data
over the next sampling interval (block 502), which is now with regards to the next sampling

period.
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[0108] Method 500 may include one or more processors storing a time corresponding to the
sampling period (block 510). This time may be stored in any suitable format, such as a reference

to a time, a real-time clock, timestamped data, etc. (block 510).

[0109] The time may be stored in any suitable storage device, such as memory 118, for
example, as shown in FIG. 1. Embodiments include the time stored being independent and
separate from other clocks utilized by the fitness monitoring device in which method 500 is

implemented (block 510).

[0110] Method 500 may include one or more processors determining whether a threshold
number of sampling periods have been stored (block 512). This may include, for example,

comparing the time stamps to data indicative of the sampling period times.

[0111] Based on this comparison, a determination may be made whether a threshold number
(e.g., 2, 3, 4, etc.) of concurrent sampling periods have passed (block 510), each of which

including a number of inactive sampling intervals greater than a (separate) threshold (block 508).

[0112] If so, then method 500 may continue to calculate a reset time (block 514). Otherwise,
method 500 may revert to continuing to analyze motion data over the next sampling interval

(block 502), which is now with regards to the next sampling period.

[0113] Method 500 may include one or more processors calculating a reset time (block 514)
based upon the stored number of sampling periods exceeding a threshold (block 512). This may
include, for example, calculating a reset time using the beginning of the concurrent sampling
periods, using the end of the concurrent sampling periods, etc., as previously discussed with

reference to FIG. 2 (block 514).

[0114] In embodiments, the calculated reset time (block 514) may be refined after a
predetermined length of time (e.g., approximately 24 hours) when the method 500 returns to the
initial step of one or more processors analyze new motion data over a sampling interval (block

502).

[0115] Although the foregoing text sets forth a detailed description of numerous different
embodiments, it should be understood that the detailed description is to be construed as
exemplary only and does not describe every possible embodiment because describing every

possible embodiment would be impractical, if not impossible.
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[0116] In light of the foregoing text, numerous alternative embodiments may be implemented,
using either current technology or technology developed after the filing date of this patent

application.
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What is claimed is:

1. A fitness-monitoring device, comprising:
a sensor configured to measure movements of a user wearing the fitness monitoring
device and to generate motion data;
a memory configured to store the motion data and physical performance information; and
a processor configured to:
determine the physical performance information based on the motion data;
track the physical performance information over a predetermined period of time;
calculate, utilizing the motion data, a reset time when a period of inactivity within
each of a plurality of consecutive sampling periods exceeds a threshold time period; and
reset the tracked physical performance information to zero at the reset time to

restart tracking of the physical performance information for an approximate one-day period.

2. The fitness-monitoring device of claim 1, wherein the processor is further configured
to determine, utilizing the motion data stored over an extended period of time, an approximated

midnight time and adjust the reset time to equal the approximated midnight time.

3. The fitness-monitoring device of claim 2, wherein the sampling period is one hour, the
predetermined period of time is less than twenty-four hours and the extended period of time is

four days.

4. The fitness-monitoring device of claim 1, wherein the processor is configured to
calculate the reset time as the start of the first of the plurality of consecutive sampling periods in

which the motion data is below a predetermined inactivity level for a threshold time period.

5. The fitness-monitoring device of claim 1, wherein the physical performance
information is the number of steps taken by the user, the number of steps being part of a fitness
activity goal that represents a threshold number of steps to be taken by the user over the one-day

period.

_28 -



WO 2016/003887 PCT/US2015/038289

6. The fitness-monitoring device of claim 1, wherein the processor is further configured
to calculate an average reset time using a moving average of reset times calculated from a

plurality of periods of time and to update the reset time with the average reset time.

7. The fitness-monitoring device of claim 1, wherein the fitness-monitoring device
maintains and displays a time of day, and
wherein the processor is further configured to calculate the reset time independent of the

time of day.

8. The fitness-monitoring device of claim 1, wherein each of the plurality of consecutive
sampling periods includes a plurality of one minute sampling intervals, and

wherein the processor is further configured to calculate a period of inactivity within each
of the plurality of consecutive sampling periods based on motion data below a predetermined

inactivity level.

9. The fitness-monitoring device of claim 8, wherein each of the plurality of consecutive
sampling periods constitutes a respective period of inactivity and a respective period of activity,
and

wherein the processor is further configured to calculate the period of activity within each
of the plurality of consecutive sampling periods as an aggregation of time corresponding to

sampling intervals over which the motion data indicates that steps are taken by the user.

10. The fitness-monitoring device of claim 9, wherein:

the processor is further configured to classify the period of activity within each of the
plurality of consecutive sampling periods as a period of moderate activity or a period of
strenuous activity,

the period of moderate activity corresponding to an aggregation of time intervals over
which the motion data exceed a predetermined inactivity level,

the period of strenuous activity corresponding to an aggregation of time intervals over
which the motion data exceed a predetermined inactivity level and a strenuous activity threshold,

and
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the processor is further configured to calculate the reset time when each of the plurality

of consecutive sampling periods includes no period of strenuous activity.

11. A fitness-monitoring device, comprising:
a sensor array configured to:
measure movements of a user wearing the fitness monitoring device and to
generate motion data; and
measure light intensity and to generate light intensity data;
a memory configured to store light intensity data and physical performance information;
and
a processor configured to:
determine the physical performance information based on the motion data;
track physical performance information over a predetermined period of time;
calculate, utilizing the light intensity data, a reset time when the light intensity
data for each of a plurality of consecutive sampling periods indicates a measured light intensity
below a light intensity threshold ; and
reset the tracked physical performance information to zero at the reset time to

restart tracking the physical performance information for an approximate one-day period.

12. The fitness-monitoring device of claim 11, wherein the processor is further
configured to determine, utilizing the light intensity data stored over an extended period of time,
an approximated midnight time and adjust the reset time to equal the approximated midnight

time.

13. The fitness-monitoring device of claim 11, wherein the processor is configured to
calculate the reset time as the start of the first of the plurality of consecutive sampling periods in

which the measured light intensity is below a light intensity threshold.

14. The fitness-monitoring device of claim 11, wherein the physical performance

information is the number of steps taken by the user, the number of steps being part of a fitness
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activity goal that represents a threshold number of steps to be taken by the user over the one-day

period.

15. The fitness-monitoring device of claim 11, wherein the sampling period is one hour.

16. The fitness-monitoring device of claim 11, wherein the processor is configured to

calculate an average reset time using a moving average of reset times calculated from a plurality

of periods of time and to update the reset time with the average reset time.
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17. A computer-implemented method in a fitness-monitoring device, comprising:

generating, using a sensor in the fitness-monitoring device, motion data based upon
measured movements of a user wearing the fitness-monitoring device;

determining, using a processor in the fitness-monitoring device, physical performance
information based on the motion data;

tracking, using the processor, physical performance information over a predetermined
period of time;

analyzing, using the processor, the motion data over a plurality of sampling intervals, the
plurality of sampling intervals constituting a sampling period from among a plurality of
consecutive sampling periods;

categorizing, using the processor, each of the plurality of sampling intervals as an active
sampling interval or an inactive sampling interval based upon the motion data analyzed over
each respective sampling interval;

calculating, using the processor, a reset time when the inactive sampling intervals within
each of a plurality of consecutive sampling periods exceeds a threshold number; and

resetting, using the processor, the tracked physical performance information to zero at the
reset time to restart tracking the physical performance information for an approximate one-day

period.

18. The computer-implemented method of claim 17, further comprising determining,
utilizing the motion data stored over an extended period of time, an approximated midnight time

and adjusting the reset time to equal the approximated midnight time.

19. The computer-implemented method of claim 17, wherein physical performance
information is the number of steps taken by the user, the number of steps being part of a fitness
activity goal that represents a threshold number of steps to be taken by the user over a one day
period; and wherein each of the plurality of sampling periods is one hour, each of the plurality of

sampling intervals is one minute and the extended period of time is four days.
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20. The computer-implemented method of claim 19, wherein categorizing each of the
plurality of sampling intervals comprises the processor:

categorizing a sampling interval as an inactive interval when the motion data analyzed
over the sampling interval indicates that no steps were taken by the user; and

categorizing a sampling interval as an active interval when the motion data analyzed over

the sampling interval indicates that steps were taken by the user.
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