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MOTION PROFILE TEMPLATES AND MOVEMENT LANGUAGES FOR

WEARABLE DEVICES
FIELD
The present invention relates generally to €lectrical and electronic hardware, computer
5  software, human-computing interfaces, wired and wireless network communications, data processing
and computing devices. More specifically, techniques related to. motion profile templates and
movement languages for wearable devices are described.
BACKGROUND
With the advent of greater computing capabilitics in smaller personal and/or portable form
10 factors and an increasing number of applications (i.c., cémputcr and Internet software or programs)
for different uses, consumcrs (i.c., users) have access to large amounts of personal data. Information
and data arc often readily available, but poorly captured using conventional data capture devices.
Conventional devices typically lack capabilities that can capture, analyze, communicate, or usc data
in a contextually-meaningful, comprehensive, and efficient manner. Further, conventional solutions
15 are often limited to specific individual purposes or uses, demanding that users invest in multiple
devices in order to perform different activitics {c.g., a sports watch for tracking time and distance, a
GPS recciver for monitoring a hike or run, a cyclometer for gathering cycling data, and others).
Although a wide range of data and information is available, conventional devices and applications
fail to provide cffective solutions that comprehensively capture data for a given uscr across
20 numerous disparate activities and allow for easy and effective usability solutions. Various types of
human-computing interfaces are available with conventional solutions, but typically require manual
intervention that could be disruptive to either an activity or state by requiring cxtensive user
interfacing.
Thus, what is nceded is a solution for using or interfacing with data capture devices without
25  the limitations of conventional techniques. A
BRIEF DESCRIPTION OF THE DRAWINGS
Various embodiments or examples (“examples™) are disclosed in the following detailed
description and the accompanying drawings:
FIG. 1 illustrates an exemplary data-capable band system;
30 FIG. 2 illustrates a block diagram of an exemplary data-capable band;
F1G. 3 illustrates sensors for use with an exemplary data-capable band;
FIG. 4 illustrates an application architecture for an exemplary data-capable band,
FIG. 5A illustrates representative data types for use with an exemplary data-capable band;
F1G. 5B illustratcs represcntative data typces for use with an exemplary data-capable band in
35  fimess-related activitics; ‘
FIG. 5C illustratcs represcntative data types for usc with an exemplary data-capable band in

slccp management activitics;
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FIG. 5D illustrates representative data types for usc with an exemplary data-capable band in
medical-related activitics;
FIG. 5E illustrates representative data types for use with an exemplary data-capable band in
social media/networking-related activities;
5 FIGS. 6A to 6F dcpict a varicty of motion signaturcs as input into a band, such as a data-
capable band, according to various embodiments;
FIG. 7A illustrates a perspective view of an exemplary data-capable band;
FIG. 7B illustratcs a side view of an cxemplary data-capable band;
F1G. 8A illustrates a perspective view of an exemplary data-capablc band;
10 FIG. 8B illustrates a side view of an cxemplary data-capable band;
FIG. 9A illustrates a perspective view of an exemplary data-capable band;
FIG. 9B illustratcs a sidc view of an exemplary data-capable band;
FIG. 10 illustrates an execmplary computer system suitable for use with a data-capable band;
FIG. 11 depicts an exemplary inference engine of a band configured to detect an activity
1S and/or a mode based on monitored motion;
FIG. 12 depicts a representative implementation of one or more bands and equivalent
devices, as wearable devices, to form unique motion profiles;
FIG. 13 depicts an cxamplé of a motion capture manager configured to capture motion and
portions therefore;
20 FIG. 14 depicts an example of a motion analyzer configured to evaluate motion-centric
cvents;
FIG. 15 illustrates an exemplary data-capable band system configured to create and share
motion profile templates;
FIG. 16A illustrates an exemplary system for wearable device data security;
25 FI1G. 16B illustrates an exemplary system for media device content management using
sensory input;
FIG. 16C illustrates an exemplary system for device control using sensory input;
FIG. 16D illustrates an exemplary system for movement languages in wearable devices;
FIG. 17A illustratcs an exemplary process for media device conteint management using
30 scnsory input; '
FIG. 17B illustrates an exemplary process for device control using sensory input;
FIG. 17C illustrates an excmplary process for wearable device data security;
FIG. 17D illustrates an cxemplary process for movement languages in wearable devices; and
FI1G. 18 illustrates an exemplary system for creating, storing, and performing other operations
35  with regard to, motion profile templates.
DETAILED DESCRIPTION
Various embodiments or examples may be implemented in numerous ways, including as a

system, a process, an apparatus, a user interface, or a series of program instructions on a computer
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readable medium such as a computer readable storage medium or a computer network where the
program instructions arc sent over optical, clectronic, or wigclcss communication links. In general,
operations of disclosed processes may be performed in an arbitrary order, unless otherwisc provided
in the claims.

5 A dctailed description of one or more cxamples is provided below along with accompanying
figures. The detailed description is provided in connection with such examples, but is not limited to
any particular example. The scope is limited only by the claims and numerous alternatives,
modifications, and cquivalents arc cncompassed. Numecrous specific details are set forth in the
following description in order to provide a thorough understanding. These details arc provided for

10 the purposc of example dnd the described techniques may be practiced according to the claims
without some or all of these specific details. For clarity, technical material that is known in the
technical ficlds related to the examples has not been described in detail to avoid unnccessarily
obscuring the description.

FIG. 1 illustrates an cxemplary data-capable band system. Here, system 100 includes

15 network 102, bands 104-112, server 114, mobile computing device 116, mobile communications
device 118, computer 120, laptop 122, and distributed sensor 124, Bands 104-112 may be
implemented as a data-capable device that may be worn as a strap or band around an arm, leg, ankle,
or other bodily appendage or feature. In other examples, bands 104-112 may be attached dircctly or
indirectly to other items, organic or inorganic, animate, or static. In still other cxamples, bands 104-

20 112 may be used differently.

As described above, bands 104-112 may be implemented as wearable personal data or data
capture devices (c.g., data-capable devices) that are worn by a user around a-wrist, ankle, arm, ear, or
other appendage, or attached to the body or affixed to clothing. One or more facilitics, sensing
elements, or sensors, both active and passive, may be implemented as part of bands 104-112 in order

25  to capture various types of data from different sources. Temperature, environmental, temporal,
motion, electronic, electrical, chemical, or other types of sensors (including those described below in
conncction with FIG. 3) may be used in order to gather varying amounts of data, which may be
configurable by a user, locally (e.g., using user interface facilitics such as buttons, switches, motion-
activated/deiceted command structures (c.g., accelcrometer-gathered data from uscr-initiated motion

30 of bands 104-112), and othcrs) or remotely (c.g., entering rules or parameters in a website or
graphical user interface (“GUI”) that may be used to modify control systems or signals in firmware,
circuitry, hardware, and software implemented (i.c., instalied) on bands 104-112). Bands 104-112
may also be implemented as data-capable dc}ficcs that arc configured for data communication using
various types of communications infrastructure and media. as described in greater detail below.

35 Bands 104-112 may also be wearable, personal, non-intrusive, lightweight devices that are
configured to gather large amounts of personally relevant data that can be used to improve user
health, fitness levels, medical conditions, athletic performance, sleeping physiology, and

physiological conditions, or used as a sensory-based user interface (“UI”) to signal social-related
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notifications specifying the state of the user through vibration, heat, lights or other sensory based
notifications. For cxample, a social-related notiftcation signal indicating a uscr is on-linc can be
transmitted to a recipient, who in turn, reccives the notification as, for instance, a vibration.
Using data gathered by bands 104-112, applications may be uscd to perform various analyscs
5 and cvaluations that can generate information as to a person’s physical (c.g., healthy, sick, weakened,
or other states, or activity level), emotional, or mental state (e.g., an elevated body temperature or
heart rate may indicate stress, a lowered heart rate and skin temperature, or reduced movement (e.g.,
excessive sleeping), may indicate physiological depression caused by exertion or other factors,
chemical data gathered from evaluating outgassing from the skin’s surface may be analyzed to

10 dctermine whether a person’s dict is balanced or if various nutrients arc lacking, salinity detectors
may be evaluated to determine if high, lower, or proper blood sugar levels are present for diabetes
management, and others). Generally, bands 104-112 may be configured to gather from sensors
locally and remotely.

As an example, band 104 may capture (i.e., record, store, communicate (i.c., send or receive),

15 process, or the like) data from various sources (i.c., sensors that arc organic (i.c., installed, integrated,
or otherwisc implemented with band 104) or distributed (c.g., microphones on mobile computing
device 116, mobilé communications device 118, computer 120, laptop 122, distributed scnsor 124,
global positioning system (“GPS”) satellites, or others, without limitation)) and exchange data with
one or more of bands 106-112, server 114, mobile computing device 116, mobile communications

20 device 118, computer 120, laptop 122, and distributed sensor 124. As shown here, a local sensor
may be one that is incorporated, integrated, or otherwisc implemented with bands 104-112. A
remotc or distributed scnsor (c.g., mobile computing device 116, mobile communications device
118, computer 120, laptop 122, or, generally, distributed sensor 124) may be sensors that can be
accessed, controlled, or otherwise used by bands 104-112. For example, band 112 may be

25  configured to control devices that are also controlled by a given user (e.g., mobile computing device
116, mobile communications device 118, computer 120, laptop 122, and distributed sensor 124). For
cxample, a microphone in mobile communications device 118 may be used to detect, for example,
ambient audio data that is used to help identify a person’s location, or an car ¢lip (c.g., a headsct as
described below) affixed to an ear may be used to record pulse or blood oxygen saturation levels.

30 Additionally, a sensor implemented with a screen on mobile computing deviee 116 may be used to
read a user’s temperature or obtain a biometric signature while a user is interacting with data. A
further example may include using data that is observed on computer 120 or laptop 122 that provides
information as to a user’s online bebavior and the type of content that she is viewing, which may be
used by bands 104-112. Regardless of the type or location of sensor used, data may be transferred to

35  bands 104-112 by using, for example, an analog audio jack, digital adapter (c.g., USB, mini-USB),
or other, without limitation, plug, or other type of connector that may be uscd to physically couple
bands 104-112 to another device or system for transferring data and, in some examples, to provide

power to recharge a battery (not shown). Alternatively, a wircless data communication interface or
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facility (c.g., a wircless radio that is configured to communicatce data from bands 104-112 using onc

or morc data communication protocols (c.g., IEEE 802.1 la/b)g/n (WiFi), WiMax, ANT™, ZigBec®,

Bluctooth®, Near Ficld Communications (“NFC”), and others)) may be used to reccive or transfer

data. Further, bands 104-112 may be configured to analyze, cvaluate, modify, or otherwise use data
5  gathered, cither directly or indircctly.

In some examples, bands 104-112 may be configured to share data with each other or with an
intermediary facility, such as a database, website, web service, or the like, which may be
implemented by server 114, In some cmbodiments, server 114 can be operated by a third party
providing, for example, social media-related services (e.g., Faccbook®). Bands 104-112 and other

10 related devices may cxchange data with cach other dircctly, or bands 104-112 may cxchange data via
a third party server, such as a third party like Facebook®, to provide social-media related services.
Examples of other third party servers include those implemented by social networking services,
including, but not limited to, services such as Yahoo! IM™, GTalk™, MSN Messenger™, Twitter®
and other private or public social networks. The exchanged data may include personal physiological

15 data and data derived from sensory-based uscr interfaces (“UI”). Server 114, in some examples, may
be implemented using one or more processor-based compiting devices or networks, including
computing clouds, storage arca networks (“SAN™), or the like, As shown, bands 104-112 may be
used as a personal data or area network (e.g., “PDN” or “PAN™) in which data relevant to a given
user or band (¢.g., one or more of bands 104-112) may be shared. As shown here, bands 104 and

20 112 may be configured to exchange data with each other over network 102 or indirectly using server
114. Users of bands 104 and 112 may dircct a web browser hosted on a computer (¢.g., computer
120, laptop 122, or the like) in order to access, view, modify, or perform other operations wﬁh data
capturcd by bands 104 and 12. For example, two runners using bands 104 and | 12 may be
geographically remote (e.g., users are not geographically in close proximity locally such that bands

25  being used by each user are in direct data communication), but wish to share data regarding their race
times (pre, post, or in-racc), personal records (i.c., “PR”), target split times, results, performance
characteristics (¢.g., target heart rate, target VO: max, and others), and other information. If both
runners (i.c., bands 104 and 112) arc engaged in a race on the same day, data can be gathered for
comparative analysis and other uses. Further, data can be shared in substantially real-time (taking

30 into account any latencies incurred by data transfer rates, network topologics, or other data network
factors) as well as uploaded after a given activity'or event has been performed. In other words, data
can be captured by the user as it is worn and configured to transfer data using, for example, a
wircless nctwork connection (e.g., a wireless network interface card, wircless local arca network
(“LAN") card, cell phone, or the like). Data may also be shared in a temporally asynchronous

35 ‘manner in which a wircd data conncction (c.g., an analog audio plug (and associated software or ‘
firmware) configured to transfer digitally encoded data to encoded audio data that may be transferred
between bands 104-112 and a plug configured to rccéivc, cncode/decode, and process data

exchanged) may be used to transfer data from one or more bands 104-112 to various destinations
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(c.g.. another of bands 104-112, server 114, mobilc computing device 116, mobile communications
device 118, computer 120, laptop 122, and distributed sensor 124). Bands 104-112 may be
implemented with various types of wired and/or wircless communication facilitics and are not
intended to be limited to any specific technology. For example, data may be transferred from bands

5 104-112 using an analog audio plug (c.g., TRRS, TRS, or others). In other examples, wircless
communication facilities using various types of data communication protocols (e.g., WiFi,
Bluetooth®, ZigBee®, ANT™, and others) may be implemented as part of bands 104-112, which
may include circuitry, firmware, hardwarc, radios, antcnnas, processors, microprocessors, memories,
or other clectrical, clectronic, mechanical, or physical elements configured to cnable data

10 communication capabilitics of various types and characteristics.

As data-capable devices, bands 104-112 may be configured to collect data from a wide range
of sources, including onboard (not shown) and distributed sensors (¢.g., server 114, mobile
computing device 116, mobile communications device 118, computer 120, laptop 122, and
distributed sensor 124) or other bands. Some or all data captured may be personal, sensitive, or

15 confidential and various techniques for providing secure storage and access may be implemented.
For example, various types of sccurity protocols and algorithms may be used to encode data stored or
accessed by bands 104-112. Examples of security protocols and algorithms include ahlhenticalion,
encryption, encoding, private and public key infrastructure, passwords, checksums, hash codes and
hash functions (c.g., SHA, SHA-1, MD-5, and the like), or others may be used to prevent undesired

20 access to data captured by bands 104-112. In other examples, data security for bands 104-112 may
be implemented differently.

Bands 104-112 may be uscd as personal wearable, data capture devices that, when wom, are
configured to identify a specific, individual user. By evaluating capturcd data such as motion data
from an accelerometer, biometric data such as heart rate, skin galvanic response, and other biometric

25  data, and using analysis techniques, both long and short-term {c.g., software packages or modules of
any type, without limitation), a user may have a unique pattern of behavior or motion and/or
biometric responscs that can be used as a signature for identification. For example, bands 104-112
may gather data regarding an individual person’s gait or other unique biometric, physiological or
behavioral characteristics. Using, for cxamplg, distributed sensor 124, a biomcetric signature (c.g.,

30 fingerprint, retinal or iris vascular pattern, or others) may be gathered and transmitted to bands 104-
112 that, when combined with other data, determines that a given user has been properly identified
and, as such, authenticated. When bands 104-112 are worn, a uscr may be identified and
authenticated to enable a variety of other functions such as accessing or modifying data, cnabling
wired or wireless data transmission facilities (i.c., allowing the transfer of data from bands 104-112),

35  modifying functionality or functions of bands 104-112, authenticating or authorizing financial
transactions using stored data and information (e.g., credit card, PIN, card sccurity numbers, and the
like), running applications that allow for various opcrations to be performed (e.g., controlling

physical security and access by transmitting a security code to a reader that, when authenticated,
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unlocks a door by turning off current to an clectromagnetic lock, and others), and others. Different
functions and opcrations beyond those described may be performed using bands 104-112, which can
act as sccure, personal, wearable, data-capable devices. The number, type, function, configuration,
spccifications, structure, or other features of system 100 and the above-described elements may be
5 wvaried and are not limited to the examplcs provided.
FIG. 2 illustrates a block diagram of an exemplary data-capab\lc band. Here, band 200
includes bus 202, processor 204, memory 206, ndtiﬁcation facility 208, accelerometer 210, sensor
212, battery 214, and communications facility 216. In some examples, the quantity, type, function,
structure, and configuration of band 200 and the clements (c.g., bus 202, processor 204, memory
10 206, notification facility 208, accclerometer 210, sensor 212, battery 214, and communications
facility 216) shown may be varied and are not limited to the examples.provided. As shown,
processor 204 may be implemented as logic to provide control functions and signals to memory 206,
notification facility 208, accelerometer 210, sensor 212, battery 214, and co'mmunications facility
216. Processor 204 may be implemented using any type of processor or microprocessor suitable for
1S packaging within bands 104-112 (FIG. 1). Various types of microprocessors may be uscd to provide
data processing capabilitics for band 200 and are not limited to any specific type or capability. For
cxample, a MSP430F5528-type microprocessor manufactured by Texas Instruments of Dallas, Texas
may be configured for data communication using audio tones and enabling the use of an audio plug-
and-jack system (c.g., TRRS, TRS, or others) for transferring data captured by band 200.. Further,
20 different processors may be desired if other functionality (e.g., the type and number of sensors (e.g.,
sensor 212)) arc varicd. Data processed by pracessor 204 may be stored using, for example, memory
206.
In some cxamples, memory 206 may be implemented using various types of data storage
technologies and standards, including, without limitation, read-only memory (“ROM”), random
25 access memory (“RAM™), dynamic random access memory (“DRAM?), static random access
memory (“SRAM”), static/dynamic random access memory (“SDRAM?”), magnetic random access
memory (“MRAM?), solid statc, two and three-dimensional memorics, Flash®, and others. Memory
206 may also be implemented using one or more partitions.that arc configured for multiple types of
data storage technologics to allow for non-modifiable (i.c., by a user) software to be installed (c.g.,
30 firmwarc installed on ROM) while also providing for storage of captured data and applications using,
for example, RAM. Once captured and/or stored in memory 206, data may be subjected to various
opcrations performed by other elements of band 200.
Notification facility 208, in somc cxamplcs, may be implemented to provide vibratory
energy, audio or visual signals, communicated through band 200. As used herein, “facility” refers to
35 any, somc, or all of the featurcs and structurcs that arc uscd to implement a given set of functions. In
some cxamples, the vibratory energy may be implemented using a motor or other mechanical
structure. In some examples, the audio signal may be a tone or other audio cuc, or it may be

implemented using different sounds for different purposes. The audio signals may be emitted
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dircctly using notification facility 208, or indircctly by transmission via communications facility 216
to other audio-capable devices (c.g., hcadphoncs (not shown), a headsct (as described below with
regard to FIG. 12), mobile computing device 116, mobile communications device |18, computer
120, laptop 122, distributcd scnsor 124, ctc.). In some examples, the visual signal may be

5  implemented using any available display technology, such as lights, light-cmitting diodes (LEDs),
interferometric modulator display (IMOD), electrophoretic-ink (E Ink), organic light-emitting diode
(OLED), or other display technologies. As an example, an application stored on memory 206 may
be configured to monitor a clock signal from processor 204 in order to provide timekeeping
functions to band 200. For example, if an alarm is sct for a desired time, notification facility 208

10 may be used to provide a vibration or an audio tonc, or a scries of vibrations or audio tones, when the
desired time occurs. As another example, notification facility 208 may be coupled to a framework
(not shown) or other structure that is used to translate or communicate vibratory cnergy throughout
the physical structure of band 200. In other examples, notification facility 208 may be implemented
differently. |

1S Power may be stored in battery 214, which may be implementced as a battery, batiery modulc,
power management module, or the like. Power may also be gathered from local power sources such
as solar pancls, thcrmo-clectric gencrators, and kinetic cnergy generators, among others that are
alternatives power sources to external power for a battery. These ddditional sources can cither power
the system directly or can charge a battery, which, in turn, is used to power the system (e.g., of a

20 band). In other words, battery 214 may include a rechargeable, expendable, replaccable, or other
type of battery, but also circuitry, hardware, or software that may be used in connection with in licu
of processor 204 in order to provide power management, charge/recharging, sleep, or other
functions. Further, battery 214 may be implemented using various types of battery technologies,
including Lithium lon (“LI"™), Nickel Metal Hydride (“NiMH"), or others, without limitation. Power

25  drawn as electrical current may be distributed from battery via bus 202, the latter of which may be
implemented as deposited or formed circuitry or using other forms of circuits or cabling, including
flexible circuitry. Electrical current distributed from battery 204 and managed by processor 204 may
be used by one or more of memory 206, notification facility 208, accelerometer 210, sensor 212, or
communications facility 216.

30 As shown, various sensors may be uscd as input sources for data captured by band 200. For
example, accelerometer 210 may be used to gather data measured across one, two, or three axes of
motion. In addition to accelerometer 210, other sensors (i.e., sensor 212) may be implemented to
provide temperature, environmental, physical, chemical, electrical, or other types of sensed inputs.
As presented here, sensor 212 may include one or multiple sensors and is not intended to be limiting

35 asto the quantity or type of sensor implemented. Data captured by band 200 using accelerometer
210 and sensor 212 or data requested from another source (i.c., outside of band 200) may also be
exchanged, transferred, or otherwise communicated using communications facility 216. For

example, communications facility 216 may include a wireless radio, control circuit or logic, antenna,
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transceiver, receiver, transmitter, resistors, diodes, transistors, or other elements that are used to

' transmit and reccive data from band 200. In some examples, communications facility 216 may be
implemented to provide a “wired” data communication capability such as an.analog or digital
attachment, plug, jack, or the likc to allow for data to be transferred. In other examples,

5  communications facility 216 may be implemented to provide a wircless data communication
capability to transmit digitally encoded data across one or more frequencies using various types of
data communication protocols, without limitation. In still other examples, band 200 and the above-
described clements may be varied in function, structure, configuration, or implementation and are not
limited to those shown and described.

10 F1G. 3 illustrates scnsors for usc with an cxemplary data-capable band. Scnsor 212 may be
implemented usiﬁg various types of sensors, some of which are shown. Like-numbered and named
clements may deseribe the same or substantially similar element as those shown in other
descriptions. . Here, sensor 212 (FIG. 2) may be implemented as accelerometer 302,
alimeter/barometer 304, light/infrared (“IR”) sensor 306, pulse/heart rate (“HR”™) monitor 308, audio

15 sensor (c.g., microphone, transducer, or others) 310, pecdometer 312, velocimeter 314, GPS receiver
316, location-based service sensor (c.g., sensor for determining location within a cellular or micro-
cellular network, which may or-may not use GPS or other satcllite constellations for fixing a
position) 318, motion detcction sensor 320, environmental sensor 322, chemical sensor 324,
clectrical sensor 326, or mechanical sensor 328,

20 As shown, accelerometer 302 may be used to capture data associated with motion detection
along 1, 2, or 3-axcs of measurement, without limitation to any specific type of specification of
sensor. Accelerometer 302 may also be implemented to measure various types of user motion and
may be configurcd based on the type of sensor, firmwarc, software, hardwarc, or circuitry used. As
another example, altimeter/barometer 304 may be used to measure environment pressure,

25 atmospheric or otherwise, and is not limited to any specification or type of pressure-reading device,
In some examples, altimeter/barometer 304 may be an altimeter, a barometer, or a combination
thereof. For example, altimeter/barometer 304 may be implemented as an altimeter for measuring
above ground level (“AGL™) pressure in band 200, which has been configured for usc by naval or -
military aviators. As another examplc, altimeter/barometer 304 may be implemented as a barometer

30-  for reading atmospheric pressure for marine-based applications. In other exanmples,
altimeter/barometer 304 may be implemented differently.

Other types of sensors that may be used to measure light or photonic conditions include
light/IR sensor 306, motion detection sensor 320, and cavironmental sensor 322, the latter of which
may include any type of sensor for capturing data associated with environmental conditions beyond

35  light. Further, motion detection sensor 320 may be configured to detect motion using a variety of
techniques and ~tcchnologics, including, but not limited to comparative or differcntial light analysis
(c.g., comparing foreground and background lighting), sound monitoring, or others. Audio sensor

310 may be implemented using any type of device configured to record or capture sound.
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In some cxamples, pedometer 312 may be implemented using devices to measure various
types of data associated with pedestrian-oriented activitics such as running or walking. Footstrikes,
stride length, stride length orinterval, time, and other data may be measured. Velocimeter 314 may
be implemented, in some examples, to measure velocity (c.g., speed and dircctional vectors) without

5  limitation to any particular activity. Further, additional sensors that may be used as scnsor 212
include those configured to identify or obtain location-based data. For example, GPS receiver 316
may be used to obtain coordinates of the geographic location of band 200 using, for exampie, various
types of signals transmitted by civilian and/or military satcllitc constellations in low, medium, or
high earth orbit (c.g., “LEO,” “MEOQ,” or “GEOQ”). In other cxamplcs, diffcrential GPS algorithms

10 may also be implemented with GPS receiver 316, which may be uscd to gencrate more precise or
accurate coordinates. Still further; location-based services sensor 318 may be implemented to obtain
location-based data including, but not limited to location, ncarby scrvices or items of interest, and the
like. As an example, location-based services sensor 318 may be configured to detect an clectronic
signal, encoded or otherwise, that provides information regarding a physical locale as band 200

15 passes. The electronic signal may include, in some examples, encoded data regarding the location
and information associated thercwith. Electrical sensor 326 and mechanical sensor 328 may be
configured to include other types (c.g., haptic, kinetic, piczoclectric, piczomechanical, pressure,
touch, thermal, and others) of sensors for data input to band 200, without limitation. Other types of
sensors apart from those shown may also be used, including magnetic flux sensors such as solid-state

20  compasses and the like, including gyroscopic sensors. While the present illustration provides
numerous cxamples of types of sensors that may be used with band 200 (FIG. 2), others not shown or
described may be implemented with or as a substitute for any sensor shown or described.

FIG. 4 illustratcs an application architccture for an cxemplary data-capablc band. Here,
application architecture 400 includes bus 402, logic module 404, communications module 406,

25 sccurity module 408, interface module 410, data management 412, audio module 414, motor
controller 416, service management module 418, sensor input evaluation module 420, and power
management module 422, In some examples, application architccture 400 and the above-listed
clements (c.g., bus 4()2, logic module 404, communications module 406, security module 408,
interface module 410, data management 412, audio module 414, motor controller 416, service

30 management module 418, scnsor input evaluation module 420, and power management modulc 422)
may be implemented as software using various computer programming and formatting languages
such as Java, C++, C, and others. As shown here, logic module 404 may be firmware or application
software that is installed in memory 206 (FIG. 2) and cxccuted by processc;r 204 (FIG. 2). Included
with logic module 404 may be program instructions or code (e.g., source, object, binary exccutables,

35  orothers) that, when initiated, called, or instantiated, perform various functions.

For example, logic mpdulc 404 may be configured to send control signals to communications
module 406 in order to transfer, transmit, or receive data stored in memory 206, the latter of which

may be managed by a database management system (“DBMS”) or utility in data management
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modulc 412. As another cxample, sccurity module 408 may be controlled by logic module 404 to
providc encoding, decoding, encryption, authentication, or other functions to band 200 (FIG. 2).
Alternatively, sccurity module 408 may also be implemented as an application that, using data
capturcd from various sensors and stored in memory 206 (and accessed by data management module
5  412) may be uscd to provide identification functions that enablc band 200 to passively identify a uscr
or wearer of band 200. Still further, various types of security software and applications may be used
and are not limited to those shown. and described.
Interface module 410, in some examples, may be used to manage uscr interface controls such
as switches, buttons, or other types of controls that enable a user to manage various functions of band
10 200. For example, a 4-position switch may be turned to a given position that is interpreted by
interface module 410 to determing the proper signal or feedback to send to logic module 404 in order
to gencerate a particular result. In other examples, a button (not shown) may be depressed that allows
a uscr to trigger or initiate certain actions by sending another signal to logic module 404, Still
further, interface module 410 may be used to interpret data from, for example, accelerometer 210
15 (FIG. 2) to identify specific movement or motion that initiates or triggers a given response. In other
examples, interface module 410 may be used to manage different types of displays (c.g., LED,
IMOD, E Ink, OLED, ctc.). In other examples, interface module 410 may be implemented
differently in function, structure, or configuration and is not limited to those shown and described.
As shown, audio module 414 may be configured to manage encoded or unencoded data
20 gathered from various types of audio sensors. In some examples, audio module 414 may include one
or morc codecs that are used to encode or decode various types of audio waveforms. For example,
analog audio input may be encoded by audio module 414 and, once encoded, sent as a signal or
collection of data packets, messages, segments, frames, or the like to logic module 404 for
transmission via communications module 406. In other examples, audio module 414 may be
25  implemented differently in function, structure, configuration, or implementation and is not limited to
those shown and described. Other elements that may be used by band 200 include motor controller
416, which may be firmwarc or an application to control a motor or other vibratory energy source
(e.g., notification facility 208 (FIG. 2)). Power uscd for band 200 may be drawn from battery 214
(FIG. 2) and managed by power management module 422, which may be firmware or an application
30 uscd to manage, with or without user input, how power is consumer, conserved, or otherwisc used by
band 200 and the above-described elements, including one or more sensors (e.g., sensor 212 (FIG.
2), sensors 302-328 (F1G. 3)). With regard to data captured, scnsor input evaluation module 420
may be a software engine or modulce that is used to cvaluate and analyze data reccived from one or
more inputs (e.g., sensors 302-328) to band 200. When received, data may be analyzed by sensor
35  input cvaluation module 420, which may include custom or “off-the-shelf” analytics packages that
are configured to provide application-specific analysis of data to determine trends, patterns, and

other useful information. In other examples, sensor input module 420 may also include firmware or
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software that cnables the generation of various types and formats of reports for preseating data and
any analysis performed thercupon.

Another clement of application architecture 400 that may be included is service management
modulc 418. Tn some cxamplcs, scrvice management module 418 may be firmware, software, or an
application that is configured to manage various aspects and operations associated with exceuting
software-related instructions for band 200. For example, libraries or classes that are used by
software or applications on band 200 may be served from an online or networked source. Service
management module 418 may be implemented to manage how and when these services are invoked
in order to ensure that desired applications are exccuted properly within application architecture 400.
As discrete sets, collections, or groupings of functions, scrvices used by band 200 for various
purposes ranging from communications to operating systems to call or document libraries may be
managed by service management module 418. Alternatively, service management modulc 418 may
be implemented differently and is not limited to the examples provided herein. Further, application
architecture’400 is an-cxample of a software/systenmv/application-level architecture that may be used
to implement various softwarc-related aspects of band 200 and may be varicd in the quantity, type,
configuration, function, structure, or type of programming or formatting languages used, without
limitation to any given cxample.

FIG. 5A illustrates representative data types for use with an exemplary data-capable band.
Here, wearable device 502 may capture various types of data, including, but not limited to sensor
data 504, manually-entered data 506, application data 508, location data 510, network data 512,
system/operating data 514, and user data 516. Various types of data may be captured from sensors,

such as those described above in connection wath FI1G. 3. Manually-entered data, in some cxamples,

- may be data or inputs reccived dircctly and locally by band 200 (FIG. 2). In other examples,

25

30

35

manually-entered data may also be provided through a third-party website that stores the data in a
database and may be synchronized from server 114 (FIG. 1) with one or more of bands 104-112.
Other types of data that may be captured including application data 508 and system/operating data
514, which may be associated with firmware, software, or hardwarc installed or implemented on
band 200. Further, location data 510 may be uscd by wearable device 502, as described above. User
data 516, in some examples, may be data that include profile data, preferences, rules, or other,
information that has been previously cntered by a given user of wearable device 502. Further,
network data 512 may be data is capturcd by wearable device with regard to routing tables, data
paths, network or access availability (c.g., wircless network access availability), and the like. Other
types of data may be capturcd by wearable device 502 and afe not limited to the examples shown and
described. Additional context-specific examples of types of data captured by bands 104-112 (FIG. 1)
are provided below.

FIG. 5B illustrates representative data types for use with an exemplary data-capable band in
fimess-related activities. Here, band 519 may be configured to capturce types (i.c., categorics) of data

such as heart rate/pulse monitoring data 520, blood oxygen saturation data 522, skin temperature data
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524, salinity/cmission/outgassing data 526, location/GPS data 528, environmental data 530, and
accelcromcter data 532, As an example, a runner may usc or wear band 519 to obtain data associated
with his physiological condition (i.c., heart rate/pulse monitoring data 520, skin temperature,
snIinity/cmission/outgéssing data 526, among others), athletic efficicncy (i.c., blood oxygen.
5  saturation data 522), and performance (i.c., location/GPS data 528 (¢.g., distance or laps run),

environmental data 530 (e.g., ambient temperature, humidity, pressure, and the like), accelerometer
532 (e.g., biomechanical information, including gait, stride, stride length, among others)). Other or
different types of data may be captured by band 519, but the above-described examples arc
illustrative of some types of data that may be captured by band 519. Further, data captured may be.

10 uploaded to a website or online/networked destination for storage and other usces. For example,
fitness-related data may be used by applications that are downloaded from a “fitness marketplace”
where athletcs may find, purchase, or download applications for various uses. Some applications
may be activity-specific and thus may be used to modify or alter the data capture capabilities of band
519 accordingly. For example, a fitness marketplace may be a website accessible by various types of

15 mobilc and non-mobile clicnts to locate applications for different exercise or fitness categorics such
as running, swimming, tennis, golf, baseball, football, fencing, and many others. When downloadced,
a fitness marketplace may also be used with uscr-specific accounts to manage the retrieved
applications as well as usage with band 519, or to use the data to provide services such as online
personal coaching or targeted advertisements. More, fewer, or different types of data may be

20 captured for fitness-related activitics.

FIG. 5C illustrates representative data types for use with an exemplary data-capable band in
slcep management activitics. Here, band 539 may be used for slecp management purposcs to track
various types of data, including hcart ratc monitoring data 540, motion sensor data 542,
accelerometer data 544, skin resistivity data 546, user input data 548, clock data 550, and audio data

25 552, In some examples, heart rate monitor data 540 may be captured to evaluate rest, waking, or
various states of sleep. Motion sensor data 542 and accelerometer-data 544 may be used to
determine whether a user of band 539 is experiencing a restful or fitful sleep. For example, some
motion sensor data 542 may be captured by a light sensor that mcasures ambient or differential light
patterns in order to determine whether a user is sleeping on her front, side, or back. Accclerometer

30 data 544 may also be captured to determine whether a user is expericncing gentle or violent
disruptions when sleeping, such as those often found in afflictions of sleep apnea or other sleep
disorders. Further, skin resistivity data 546 may be captured to determine whether a user is ill (c.g.,
running a temperature, sweating, experiencing chills, clammy skin, and others). Still further, user
input data may include data input by a user as to how and whether band 539 should trigger

35 notification facility 208 (FIG. 2) to wakc a user at a given time or whether to use a serics of
increasing or decreasing vibrations or audio tones to trigger a waking state. Clock data (550) may be
used to measure the duration of sleep or a finite period of time in which a uscr is at rest. Audio data

may also be captured to determine whether a user is snoring and, if so, the frequencies and amplitude
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therein may suggest physical conditions that a user may be interested in knowing (c.g., snoring,
breathing interruptions, talking in one’s sleep, and the like). More, fower, or different types of data
may be captured for sleep management-rclated activities.
FIG. 5D illustratcs representative data types for use with an exemplary data-capable band in
5 medical-related activitics. Here, band 539 may also be configured for medical purposes and related-
types of data such as heart rate monitoring data 560, respiratory monitoring data 562, body
temperature data 564, blood sugar data 566, chemical protein/analysis data 568, patient medical
rccords data 570, and healtheare professional (e.g., doctor, physician, registered nurse, physician’s
assistant, dentist, orthopedist, surgcon, and others) data 572. In some cxamples, data may be
10 capturcd by band 539 directly from wcar by a user. For example, band 539 may be able to sample
and analyze sweat through a salinity or moisture detector to identify whether any particular
chemicals, proteins, hormones, or other organic or inorganic compounds are present, which can be
analyzed by band 539 or communicated to server 114 to perform further analysis. If sent to server
114, further analyses may be performed by a hospital or other medical facility using data captured by
15 band 539. In other examples, more, fewer, or different types of data may be captured for medical- -
related activities. '
FIG. SE illustrates representative data types for use with an exemplary data-capable.band in
social media/metworking-related activities. Examples of social media/nctworking-related activitics
include activities related to Internet-based Social Networking Services (“SNS™), such as Facchook®,
20 Twitter®, ctc. Here, band 519, shown with an audio data plug, may be configured to capture data for
usc with various types of social media and networking-related services, websites, and activitics.
Accelerometer data 580, manual data 582, other user/friends data 584, location data 586, nctwork
data 588, clock/timer data 590, and environmental data 592 arc cxamplcs of data that may be
gathered and shared by, for example, uploading data from band 519 using, for example, an audio
25  plug such as those described herein. As another example, accelerometer data 580 may be captvured )
and sharcd with other users to share motion, activity, or other movement-oriented data. Manual data
582 may bc data that a given user also wishes to share with other users. ‘Likewise, other uscr/friends
data 584 may be from other bands (not shown) that can be shared or aggregated with data captured
by band 519. Location data 586 for band 519 mziy also be shared with other users. In other
30 examples, a uscr may also cnter manual data 582 to prevent other users or fiiends from recciving
updated location data from band 519. Additionally, network data 588 and clock/timer data may be
captured and shared with other users to indicate, for example, activitics or events that a given user
(i.c., wearing band 519) was engaged at certain locations. Further, if a user of band 519 has fricnds
who are not geographically located in close or near proximity (e.g., the user of band 519 is located in
35  San Francisco and her friend is located in Rome), environmental data can be captured by band 519
(c.g., weather, temperature, humidity, sunny or overcast (as interpreted from data captured by a light
sensor and combined with capturcd data for humidity and temperature), among others). In other

examples, more, fewer, or different types of data may be captured for medical-related activities.
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FIG. 6A to 6F depict a varicty of motion signatures as input into a band, such as a data-
capablc band. In FIG. 6A, diagram 600 dcpicts a usc;’s arm (c.g., as a locomotive member or
appendage) with a band 602 attached to user wrist 603. Band 602 can envelop or substantially
surround user wrist 603 as well, FIGS. 6B to 6D illustrate different “motion signaturcs” defined by
various ranges of motion and/or motion patterns (as well as number of motions). In some examplcs,
cach of the motion sighatures may identify a mode of operation. In other examples, a motion
signature may provide a different kind of input. For example, FIG. 6B depicts an up-and-down
motion, FIG. 6C depicts a rotation about the wrist, and FIG. 6D depicts a side-to-side motion. In
another example, FIG. 6E depicts an ability to detect a change in mode as a function of motion and
deccleration (e.g., when a user claps hands or makes contact with a surface 620 to get band 602 to
change modc§). In still another example, FIG. 6F depicts an ability to detect “no motion™ initially
and expericence an abrupt acceleration of the band (e.g., user taps band with finger 630 to change
modes). In some examples, motion signatures may be motion patterns that arc predetermined, with
the user sclecting or linking a specific motion signature to invoke a specific mode. In other
cxamples, a user may define unique motion signatures. In some embodiments, any number of detect
motions can be used to define a motion signature. Thus, in some examples, different numbers of the
samgc inotion can activate different modes. For example, two of the up-and-down motions depicted
in FIG. 6B can activate onc mode, whereas four up-and-down motions can activate another modc. In
other examples, any combination of motions (¢.g., two up-and-down motions of FIG. 6B and two
taps of FIG. 6E) can be used as an input, regardless of whether a mode of operation or otherwise
(c.g., to communicate to another device, to display information, or other action).

FIG. 7A illustratcs a perspective view of an cxemplary data-capable band configured to
receive overmolding. Here, band 700 includes framework 702, covering 704, flexible circuit 706,
covering 708, motor 710, coverings 714-724, plug 726, accessory 728, control housing 734, control
736, and flexible circuits 737-738. In some examples, band 700 is shown with various elements (i.c.,
covering 704, flexible circuit 706, covering 708, motor 710, coverings 714-724, plug 726, accessory
728, control housing 734, contro!l 736, and flexible circuits 737-738) coupled to framework 702,
Coverings 708, 714-724 and control housing 734 may be configured to protect various types of
clements, which may be clectrical, clectronic, mechanical, structural, or of another type, without
limitation. For example, covering 708 may be used to protect a battery and power management
module from protective material formed around band 700 during an injection molding operation. As
another example, housing 704 may be used to protect a printed circuit board'assembly ("PCBA™)
from similar damage. Further, control housing 734 may be used to protect various types of user
interfaces (c.g., switches, buttons (e.g., control 736), lights, light-cmitting diodcs, or other control
featurcs and functionality) from damage. In other examples, the clements shown may be varied in
quantity, type, manufacturer, spectfication, function, structure, or other aspects in order to provide
data capture, communication, analysis, usage, and other capabilitics to band 700, which may be worn

by a user around a wrist, arm, leg, ankle, neck or other protrusion or aperture, without restriction.
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Band 700, in some examplcs, illustrates an initial unlayered device that may be protéctcd using the
techniques for protective overmolding as described above. Alternatively, the number, type, function,
configuration, ornamental appearance, or other aspects shown may be varied without limitation.

FIG. 7B illustrates a sidc view of an exemplary data-capable band. Hcre, band 740 includes
framework 702, covering 704, flexible circuit 706, covering 708, motor 710, battery 712, coverings
714-724, plug 726, accessory 728, button/switch/LED 730-732, contro! housing 734, control 736,
and flexible circuits 737-738 and is shown as a side view of band 700. In other examples, the
number, type, function, configuration, ornamental appearance, or other aspects shown may be varicd
without limitation. 4

FIG. 8A illustrates a perspective of an exemplary data-capable band having a first molding.

Here, an alternative band (i.e., band 800) includes molding 802, analog audio TRRS-type plug

.. (hercafter “plug”) 804, plug housing 806, butten 808, framework 810, control housing 812, and
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indicator light 814. In some examples, a first protective overmolding (i.e., molding 802) has been
applied over band 700 (FIG. 7) and the above-described elements (e.g., covering 704, flexible circuit
706, covering 708, motor 710, coverings 714-724, plug 726, accessory 728, control housing 734,
control 736, and flexible circuit 738) leaving some clements partially exposed (c.g., plug 804, plug
housing 806, button 808, framework 810, control housing 812, and indicator light 814). However,
internal PCBAs, flexible connectors, ¢ircuitry, and other sensitive elements have been protectively
covered with a first or inner molding that can be configured to further protect band 800 from
subsequent moldings formed over band 800 using the above-described techniques. In other

cxamples, the type, configuration, location, shape, design, layout, or other aspects of band 800 may

be varicd and arc not limited to those shown and described. For example, TRRS plug 804 may be

removed if a wircless communication facility is instead attached to framework 810, thus having a
transceiver, logic, and antenna instead being protected by molding 802, As another example, button
808 may be removed and replaced by another control mechanism (¢.g., an accelerometer that
provides motion data to a processor that, using firmware and/or an application, can identify and
resolve different types of motion that band 800 is undergoing). thus enabling moldin‘g 802 to be
cxtended more fully, if not completely, over band 800. 1n other examples, the number, type,
function, configuration, ornamental appcarance, or other aspects shown may be varied without
limitation.

FIG. 8B illustrates a side view of an excmpiary data-capable band. Here, band 820 includes
molding 802, plug 804, plug housing 806, button 808, control housing 812, and indicator lights 814
and 822, In other examples, the number, type, function, configuration, ornamental appearance, or
other aspects shown may be varied without limitation.

FIG. 9A illustrates a perspective view of an exemplary data-capable band having a sccond
molding. Here, band 900 includes molding 902, plug 904, and button 906. As shown another
overmolding or protective material has been formed by injection molding, for example, molding 902

over band 900. As another molding or covering layer, molding 902 may also be configured to
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receive surface designs, raised textures, or patterns, which may be used to add to the commercial
appeal of band 900. In some cxamplcs, band 900 may be illustrative of a finished data-capable band
(i.c., band 700 (FIG. 7), 800 (FIG. 8) or 900) that may be configured to provide a wide range of
cleetrical, electronic, mechanical, structural, photonic, or other capabilitics.

5 Here, band 900 may be configured to perform data communication with onc or more other
data-capable devices (e.g., other bands, computers, networked computers, clients, servers, peers, and
the like) using wired or wireless features. For example, plug 900 may be used, in connection with
firmware and software that allow for the transmission of audio tonces to send or receive encoded data,
which may be performed using a varicty of encoded waveforms and protocols, without limitation. In’

10 - other cxamples, plug 904 may be removed and instead replaced with a wircless communication
facility that is protected by molding 902. If using a wireléss communication facility and protocol,
band 900 may communicate with other data-capable devices such as cell phones, smart phones,
computers (e.g., desktop, laptop, notebook, tablet, and the like), computing networks and clouds, and
other types of data-capable devices, without limitation. In still other examples, band 900 and the

15 clements described above in connection with FIGs. 1-9, may be varied in type, configuration, .

“function, structure, or other aspects, without limitation to any.of the examples shown and described.
FIG. 9B illustrates a side view of an exemplary data-capable band. Here, band 910 includes

molding 902, plug 904, and button 906. In other examples, the number, type, function,

configuration, ornamental appearance, or other aspects shown may be varied without limitation.

20 FIG. 10 illustrates an excmplary computer system suitable for use with a data-capable band.
1n some cxamples, computer system 1000 may be used to implement computer programs,
applications, methods, processes, or other software to perform the above-deseribed techniques.
Computer system 1000 includes a bus 1002 or other communication mechanism for communicating
information, which interconnects subsystems and devices, such as processor 1004, system memory

25 1006 (e.g., RAM), storage device 1008 (c.g., ROM), disk drive 1010 (e.g., magnetic or optical),
communication interface 1012 (e.g., modem or Ethemnet card), display 1014 (c.g., CRT or LCD),
input device 1016 (c.g., keyboard), and cursor control 1018 (c.g., mousc or trackball).

According to some examplcs, computer system 1000 performs specific operations by
processor 1004 executing one or more scquences of one or more-instructions stored in system

30 memory 1006. Such instructions may be rcad into system memory 1006 from another computer
readable medium, such as static storage device 1008 or disk drive 1010. In some examples, hard-
wired circuitry may be used in place of or in combination with software instructions for
implecmentation.

The term “computer readable medium” refers to any tangible medium that participates in

35 providing instructions to processor 1004 for exccution. Such a medium may take many forms,
including but not limited to, non-volatile media and volatile media. Non-volatile media includes, for
cxample, optical or magnetic disks, such as disk drive 1010. Volatile media includes dynamic

memory, such as system memory 1006.
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Common forms of computer readable media includes, for example, floppy disk, flexible disk,
hard disk, magnctic tape, any other magnetic medium, CD-ROM, any other optical medium, punch
cards, paper tape, any other physical medium with patterns of holes, RAM, PROM, EPROM,
FLASH-EPROM, any other memory chip or cartridge, or any other medium from which a coxﬁputcr
can read.

Instructions may further be transmitted or received using a transmission medium.- The term
“transmission medium” may include any tangible or intangible medium that is capable of storing,
encoding or carrying instructions for execution by the machine, and includes digital or analog
communications signals or other intangible medium to facilitatc communication of such instructions.
Transmission media includes coaxial cablcs, copper wire, and fiber optics, including wires that
comprise bus 1002 for transmitting a computer data signal.

In some examples, exccution of the sequences of instructions may be performed by a single
computer system 1000. According to some examples, two or more computer systems 1000 coupled
by communication link 1020 (e.g., LAN, PSTN, or wircless nctwork) may perform the sequence of

instructions in coordination with one another. Computer system 1000 may transmit and reccive

messages, data, and instructions, including program, i.c., application code, through communication

link 1020 and communication interface 1012, Reccived program code may be exccuted by processor
1004 as it is received, and/or stored in disk drive 1010, or other non-volatile storage for later
execution.

FIG. 11 depicts an exemplary inference engine of a band configured to detect an activity
and/or a mode based on monitored motion. In some embodiments, inference engine 1104 of a band
can be configured to detect an activity or mode, or a state of a band, as a function of at least data
derived from onc or more sources of data, such as any number of scnsors. Examplcs of data obtained A
by the sensors include, but are not limited to, data describing motion, location, user characteristics
(c.g., heart rate, body temperature, ctc.), environmental characteristics (c.g., time, degree of ambient
light, altitude, magnetic flux (c.g., magncticAﬁeld of the earth), or any other source of magnetic flux),
GPS-generated position data, proximity to other band. wearers, cte.), and data derived or sensed by
any sourcc of relevant information. Further, inference engine 1104 is configured to analyzc scts of
data from a varicty of inputs and sourccs of information to identify an activity, mode and/or statc of a
band. Inonc cxample, a sct of sensor data can include GPS-derived data, data representing magnetic
flux, data representing rotation (¢.g., as derived by a gyroscope), and any other data that can be
relevant to inference engine | 104 in its operation. The inference engine can use positional data
along with motion-related information to identify an activity or mode, among other purposes.

According to some embodiments, inference engine 1104 can be configured to analyze real-
time sensor data, such as user-related data 1101 derived in real-time from sensors and/or
cnvironmental-related data 1103 derived in real-time from sensors. In particular, inference engine
1104 can compare any of the data derived in real-time (or from storage) against other types of data

(regardless of whether the data is real-time or archived). The data can originate from different
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sensors, and can obtained in real-time or from memory as user data 1152, Thercfore, inference
cngine 1104 can be configured to compare data (or scts of data) against cach other, thereby matching
sensor data, as well as other data, to determine an activity or mode. A
Diagram 1100 depicts an example of an inference engine 1104 that is configured to determine
5  an activity in which the user is engaged, as a function of motion and, in some cmbodimenis, as a

function of sensor data, such as uscr-related data 1101 derived from sensors and/or environmental-
related data 1103 derived from sensors. Examples of activities that inference engine 1104 evaluates
include sitting, slecping, working, running, walking, playing soccer or bascball, swimming, resting,
socializing, touring, visiting various locations, shopping at a storc, and the like. Thesc activities may

10 be associated with different motions of the uscr, and, in particular, different motions of onc or more
locomotive members (e.g., motion of a uscer’s arm or wrist) that are inherent in the different
activitics. For example, a user’s wrist motion during running may be morc *pendulum-like” in its
motion pattern, whereas, the wrist motion during swimming (e.g., freestyle strokes) may be more
“circular-like” in its motion pattern. Diagram 1100 also depicts a motion matcher 1120, which is

15 configured to dctect and analyze motion to determine the activity (or the most probable activity) in
which the user is engaged. To further refine the determination-of the activity, inferenee engine 1104
includes a user characterizer 1110 and an ¢nvironmental detector 1111 to detect sensor-data for
purposes of comparing subscts of scnsor data (e.g., one or more types of data) against other subsets
of data. Upon determining a match between sensor data, inference engine 1104 can use the matched

20 scnsor data, as well as motion-related data, to identify a specific activity or mode. User characterizer
1110 is configurcd to accept uscr-related data 1101 from relevant sensors. Examples of user-related
data 1101 includc heart rate, body temperature, or any other personally-related information with
which inference cngine 1104 can determine, for example, whether a user is slecping or not. Further,
environmental detector 1111 is configured to accept environmental-related data 1103 from relevant

25  sensors. Examples of environmental-related data 1103 include time, ambient temperature, degree of
brightness (e.g., whether in the dark or in sunlight), location data (e.g., GPS data, or derived from
wircless networks), or any other environmental-related information with which inference engine
1104 can determine whether a user is engaged in a particular activity.

A band can operate in different modes of operation. One mode of operation may be an

30 “active mode.” Active mode can be associated with activitics that involve relatively high degrees of
motion at relatively high rates of change. Thus, a band enters the active mode to sufficicntly capture
and monitor data with such activities, with conservation of power consumption as being less critical.
In this mode, a controller, such as mode controller 1102, opcrates at a higher sample rate to capture
the motion of the band at, for example, higher rates of speed. Certain safety or health-related

35  monitoring can be implemented in active mode, or, in response to engaging in a specific activity.
For example, a controller of a band can monitor a user’s heart rate against normal and abnormal heart
ratcs to alert the uscr to any issucs during, for example, a strenuous activity. In some embodiments,

a band can be configured as set forth in FIG. 5B and user characterizer 1110 can process user-related
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information from sensors described in relation to FIG. SB. Another mode of operation may be a
“sicep mode.” Sleep mode can be associated with activitics that involve relatively low degrees of
motion at relatively low rates of change, or with particular types of motion (c.g., related to breathing,
tossing and turning, snoring, and other types of motion related to sleep). Thus, a band enters the
sleep mode to sufficiently capture and monitor data associated with such activitics, for cxample,
while preserving power. In some embodiments, a band can be configured as set forth in FIG. 5C and
user characterizer 1110 can process user-related information from sensors described in refation to
FIG. 5C. Yct another mode may be “normal mode,” in which the band operates in accordance with
typical user activitics, such as during work (e.g., typing, standing, sitting, carrying a light object,
walking a short distance, and other activitics associated with work), travel (e.g., driving, boarding a
train, holding a newspaper, carrying a bag or briefcase, and other activities associated with travel),
movement around the house, bathing, a daily chore (¢.g., vacuuming, washing a dish, making a bed,
writing a letter or c-mail, wiping a surface, and other activities associated with a daily ghore)‘,,
walki.ng the dog, and other activities. A band can operate in any number of different modes,
including a hcalth monitoring mode, which can implement, for example, the features set forth in FIG.
5D, or a “social mode” of operation in which the user interacts with other users of similar bands or
communication devices, and, thus, a band can implement, for example, the features sct forth in FIG.
SE. Any of these modes can be entered or exited cither explicitly (e.g., using motion signatures,
buttons, or other forms of input, as described herein) or implicitly. In still other examples, a band
may opcrate in different modes using different types of sensor data than those described herein.

Diagram 1100 also depicts a motion matcher 1120, which is configured to deteet and analyze

motion to determine the activity (or the most probable activity) in which the user is engaged. In

various embodiments, motion matcher 120 can form part of inference engine 1104 (not shown), or
can have a structure and/or function separate therefrom (as shown). Regardless, the structures and/or
functions of inference engine 1104, including user characterizer 1110 and environmental detector
1111, and motion matcher 1120 may cooperate to determine an activity in which the user is engaged
and transmit data indicating the activity (and other related information) to a controller (c.g., a mode
controller 1102) that is configured to control operation of a mode, such as an “active mode,” of the
band.

Motion matcher 1120 of FIG. 11 may include a motion/activity deduction engine 1124, a
motion capture manager 1122 and a motion analyzer 1126. Motion matcher 1120 can receive
motion-related data 1103 from relevant sensors, including those sensors that relate to space or
position and to time. Examples of such sensors include accelerometers, motion detectors,
velocimeters, altimeters, barometers, or other sensors. A wide variety of sensors may be
implemented to provide motion-related data 1103 to motion matcher 1120. Motion capture manager
1122 may be configured to capture portions of motion, and to aggregate those portions of motion to
form an aggregated motion pattern or profile. Further, motion capture manager 1122 may be

configured to store motion patterns as profiles 1144 in database 1140 for real-time or future analysis
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or use. As described in more detail below, these motion profiles may be used as templates for futuyc
reference, cither by the user that created the profile or by other users. Motion profiles 1144 may
includc sets of data relating to instances of motion or aggregated portions of motion (c.g., as a
function of time and space, such as expressed in X, Y, Z coordinatc systems).

5 For cxample, motion capturc manager 1122 may be configured to capturc motion rclating to
the activity of walking and motion relating to running, each motion being associated with a specific
profile 1144, To illustrate, consider that motion profiles 1144 of walking and running share some
portions of motion in common. For example, the user’s wrist motion during running and walking
sharc a “pendulum-like” pattern over time, but differin sampled positions of the band. During

10 walking, the wrist and band is generally at waist-levcl as the user walks with arms relaxed (e.g.,
swinging of the arms during walking can result in a longer arc-like motion pattern over distance and
time), whereas during running, a user typically raises the wrists and changes the orientation of the .
band (e.g., swinging of the anms during running can result in a shorter arc-like motion pattern).
Motion/activity deduction engine 1124 may be configured to access profiles 1144 and deduce, for

15 example, in real-time whether the activity is walking or running,

M'otion/acti‘v'ity’ deduction engine | 124 may be configured to analyze a portion of motion and
deduce the activity (c.g., as an aggregate of the portions of motion) in which the user is engaged and
provide that information to the inference engine 1104, which, in turn, compares user characteristics
and environmental characteristics against the deduced activity to confirm or reject the determination.

20 For example, if motion/activity deduction engine 1124 deduces that monitored motion indicates that
the user is sleeping, then the heart rate of the user, as a user characteristic, can be used to compare '
against thresholds in user data 1152 of databasc 1150 to confirm that the user’s heart ratcis
consistent with a slecping user. User data 1152 may also include past location data, whereby historic
location data can be used to determine whether a location is frequented by a user (e.g., as a means of

25  identifying the user). Further, inference engine 1104 may be configured to evaluate environmental
characteristics, such as whether there is ambient light (e.g., darkness imiplies conditions for resting),
the time of day (c.g., a person’s sleeping times typically can be between 12 midnight.and 6 am), or
other related information.

In operation, motion/activity deduction cngine 1124 may be configured to store motion-

30 rclated data to form motion profiles 1144 in real-time (or near real-time). In some embodiments, the
motion-related data can be compared against motion reference data 1146 to determine “a match” of
motions. Such a match may be sufficiently similar or it may be exact, depending on the context.
Motion reference data 1146, which includes reference motion profiles (i.¢., motion profile templates)
and patterns, may be derived by motion data captured for the user during previous activities,

35  whercby the previous activitics and motion thereof serve as a reference against which to compare.
Motion reference data 1146 also may include ideal or statistically-relevant motion patterns against
which motion/activity deduction engine 1124 determines a match by determining which reference

profile data 1146 “best fits” the real-time motion data. As used herein, “reference motion profiles”
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and “motion profile templates™ are used interchangeably to refer to a predetermined set of motion
data. In some cxamples, motion/activity deduction engine 1124 can opcrate to determine a motion
pattern, and, thus, determine an activity. Note that motion reference profile data 1146, in some
cmbodiments, scrves as a “motion fingerprint” for a user and can be unique and personal to a specific

5 uscr. Therefore, motion reference profile data 1146 can be used by a controller to determine whether
subsequent use of a band is by the authorized user or whether the current user’s real-time motion
data is a mismatch against motion reference profile data 1146. If there is mismatch, a controller can
activate a sccurity protocol responsive to the unauthorized use to preserve information or gencrate an
alert to be communicated cxternal to the band.

10 Motion analyzer 1126 may be configured to analyze motion, for cxample, in real-time,
among other things. For example, if the user is swinging a baseball bat or golf club (e.g., when the
band is located on the wrist) or the user is kicking a soccer ball (c.g., when the band is located on the
ankle), motion analyzer 1126 evaluates the captured motion to detect, for example, a deceleration in
motion {e.g., as a motion-centric event), which can be indicative of an impulse event, such as striking

15 anobject, like a golf ball. Motion-rclated chafactcristics, such as spacc and time, as well as other
environment and user characteristics can be captured relating to the motion-centric event. A motion-
centric event, for cxample, is an event that.can relate to changes in position during motion, as well as
changes in time or velocity. In some embodiments, infcrence engine 1104 stores user characteristic
data and environmental data in database 1150 as user data 1152 for archival purposes, reporting

20 purposes, or any other purpose. Similarly inference engine 1104 and/or motion matcher 1120 can
store motion-related data as motion data 1142 for real-time and/or future usc (e.g., as a template).
According to some cmbodiments, stored data can be accessed by a user or any entity (c.g., a third
party) to adjust the data of databascs 1140 and 1150 to, for cxample, optimize motion profilc data or
sensor data to ensure more accurate results. In an example, a user may access motion profile data in

25  database 1150. In another example, a user may adjust the functionality of inference engine 1104 to
ensure more accurate or precise determinations. For example, if inference engine 1104 detects a
user’s walking motion as a running motion, the uscr may modify the behavior of the fogic in the
band to increase the accuracy and optimize the operation of the band. A uscr may make the above-
described adjustments in various ways (c.g., dircct programming, downloaded softwarc modules or

30  applications, ctc.). According to other cmbodiments, motion profiles may be stored as templates
available for access by a user or any entity (c.g., a third party) to compare and hone a user’s activity
motions.

FIG. 12 depicts a representative implementation of one or more bands and equivalent
devices, as wearable devices, to form unique motion profiles. In diagram 1200, bands and an

35  equivalent device are disposed on locomotive members of the user, whercby the locomotive
members facilitate motion relative to and about a center point 1230 (c.g., a reference point for a
position, such as a center of mass). A headset 1210 may be configured to communicate with bands

1211, 1212, 1213 and 1214 and is disposed on a body portion 1202 (e.g., the head), which is subject
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to motion relative to center point 1230. Bands 1211 and 1212 may be disposed on locomotive
portions 1204 of the uscr (c.g., the arms or wrists), and bands 1213 and 1214 may bc disposcd on
locomotive portion 1206 of the user (c.g., the legs or ankles), as shown. Also as shown, headsct
1210 may be disposcd at distance 1220 from center point 1230, bands 1211 and 1212 are disposcd at
5  distance 1222 from center point: 1230, and bands 1213 and 1214 are disposcd at distance 1224 from
center point 1230. A great number of users have different values of distances 1220, 1222, and 1224,
Further, different wrist-to-elbow and elbow-to-shoulder lengths for different users affect the relative
motion of bands 1211 and 1212 about center point 1230, and similarly, different hip-to-knce and
knce-to-ankle lengths for different users affect the relative motion of bands 1213 and 1214 about
10 center point 1230. Morcover, a great number of uscrs have unique gaits and styles of motion. The
above-described factors, as well as other factors, may facilitate the determination of a unique motion
profile for a user per activity (or in combination of a number of activitics). The uniqueness of the
motion patterns in which a user performs an activity enables the use of motion profile data to provide
a “motion fingerprint.” A “motion fingerprint” is unique to a user and can be compared against
15 detected motion profiles to determine, for example, whether a use of the band by a subscquent
wearer is unauthorized. In some cases, unauthorized users donot typical‘ly sharc common motion
profiles. Notc that while four are shown, fewer than four can be used to cstablish a “motion.
fingerprint,” or more can be shown (c.g., a band can be disposed in a pocket or otherwise carried by
the user). For example, a user can place a single bands at different portions of the body to capture
20 motion pattems'for those body parts in a serial fashion. Then, cach of the motions patterns can be
combined to form a “motion fingerprint.” In some cases, a single band 1211 is sufficient to establish
a “motion fingerprint.” In other cascs, onc or more of bands 1211, 1212, 1213 and 1214 may be
configured to opcratc with multiple users, including non-human users, such as pcts or other animals,
FIG. 13 depicts an example of a motion capture manager configured to capture motion and
25  portions therefore. Diagram 1300 depicts an example of a motion matcher 1360 and/or a motion
capturc manager 1361, onc or both of which are configured to capturc motion of an activity or state
of a user and gencerate one or more motion profiles, such as motion profile 1302 and motion profile
1352. Databasc 1370 is configured to store motion profiles 1302 and 1352. Note that motion
profiles 1302 and 1352 arc shown as graphical represcntation of motion data for purposcs of
30 discussion, and can be stored in any suitable data structure or arrangement. Note, too, that motion
profiles 1302 and 1352 can represent real-time motion data with which a motion matcher 1360 uses
to determine modes and activities.
To illustratc operation of motion capture manager 1361, consider that motion profile 1302
represents motion data captured for a running or walking activity. The data of motion profile 1302
35 indicates the user is traversing along the Y-axis with motions describable in X, Y, Z coordinates or
any other coordinate system. The rate at which motion is captured along the Y-axis is based on the
sampling rate and includes a time component. For a band disposcd on a wrist of a uscr, motion

capturc manager 1361 captures portions of motion, such as repeated motion segments A-to-B and B-
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to-C. In particular, motion capture manager 1261 is configured to detect motion for an arm 130lain
the +Y direction from the beginning of the forward swinging arm (e.g., point A) to the end of the
forward swinging arm (c.g., point B). Further, motion capture manager 1361 is configured to detect
motion for arm 1301b in the -Y direction from the beginning of the backward swinging arm (c.g.,

5  point B) to the end of the backward swinging arm (c.g., point C). Note that point C is at a greater
distance along the Y-axis than point A as the center point or center mass of the. user has advanced in
the +Y direction. Motion capture manager 1361 continues to monitor and capture motion until, for
cxample, motion capture manager 1361 detects no significant motion (i.c., below a threshold) or an
activity or mode is ended.

10 In some embodiments, a motion profile can be capturcd by motion capture manager 1361 in a
“normal mode” of operation and sampled at a first sampling rate (“sample rate 1”*) 1332 between
samples of data 1320, which is a relatively slow sampling rate that is configured to operate with
normal activities. Samples of data 1320 represent not only motion data (e.g., data regarding X, Y,
and Z coordinates, time, accelerations, velocitics, etc.), but can also represcnt or link to user related

15 information captured at those sample times. According to some embodiments, motion matcher 1360
analyzces the motion, and, if the motion relates to an activity associated with an “active mode,”
motion matcher 1360 signals to a controller, such as a mode controller, to change modes (e.g., from
normal to active mode). During active mode, the sampling rate incr‘cascs to a sccond sampling rate
(“sample rate 27) 1334 between samples of data 1320 (e.g., as well as between a sample of data 1320

20 and a sample of data 1340). An incrcased sampling rate can facilitate, for example, a more accurate
set of capturcd motion data. To illustrate the above, consider that a uscr is sitting or stretching prior
to a work out. The user’s activities likely arc occurring in a normal mode of operation. But once
motion data of profile 1302 is detected, a motion/activity deduction engine can deduce the activity of
running, and then can infer the mode ought to be the active mode. The |"ogic of the band then can

25 place the band into the active mode. Therefore, the band can change modes of operation implicitly
(i.c., explicit actions to change modes nced not be necessary). In some cases, a mode controller can
identify an activity as a “running” activity, and then invoke activity-specific functions, such as an
indication (e.g., a vibratory indication) to the user every one-quarter mile or 15 minute duration
during the activity.

30 FIG. 13 also depicts another motion profile 1352. Consider that motion profile 1352
represents motion data captured for swimming activity (e.g., using a freestyle stroke). Similar to
profile 1302, the motion pattern data of motion profile 1352 indicates the user is traversing along the
Y-axis. The ratc at which motion is captured along the Y-axis is based on the sampling ratc of
samples 1320 and 1340, for example. For a band disposed on a wrist of a user, motion capture

35 manager 1361 captures the portions of motion, such as motion scgments A-to-B and B-to-C. In
particular, motion capturc manager 1361 is configured to detect motion for an arm 1351a in the +Y
dircction from the beginning of a forward arc (c.g., point A) to the end of the forward arc (c.g., point

B). Further, motion capture manager 1361 is configured to detect motion for arm 1351b in the -Y
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dircction from the beginning of reverse are (c.g., point B) to the end of the reverse arc (e.g., point C).
Motion capturc manager 1361 continucs to monitor and capturc motion until, for cxample, motion
capturc manager 1361 detects no significant motion (i.c., below a threshold) or an activity or mode is
ended.

In operation, a mode controller can determinc that the motion data of profile 1352 is
associated with an active mode, similar with the above-described running activity, and can place the
band into the active mode, if it is not already in that mode. Further, motion matcher 1360 can
analyze the motion pattern data of profile 1352 against, for examiple, the motion data of profile 1302
and conclude that the activity associated with the data being captured for profile 1352 does not relate
to a running activity. Motion matchcr 1360 then can analyze profile 1352 of the real-time gencrated
motion data, and, if it determines a match with reference motion data for the activity of swimming,
motion matcher 1360 can gencrate an indication that the user is performing “swimming™ as an
activity. Thus, the band and its logic can implicitly determine an activity that a user is performing
(i.e., explicit actions to specify an activity need not be necessary). Therefore, a mode controller then
can invoke swimming-specific functions, such as an application to generate an indication (e.g., a
vibratory indication) to the user at completion of every lap, or can count a number of strokes. In
some embodiments, motion matcher 1360 and/or a motion capturc manager 1361 can be configured
to implicitly determinc modes of opcration, such as a slecping mode of operation (e.g., the mode
controller, in part, can analyze motion patterns against a motion profile that includcs sleep-related
motion data) (not shown). Motion matcher 1360 and/or a motion capture manager 1361 also may be
configured to determine an activity out of a number of possible activitics,

FIG. 14 depicts an example of a motion analyzer configured to cvaluate motion-centric
cvents. Diagram 1400 depicts an cxample of a motion matcher 1460 and/or a motion analyzer 1466
for capturing motion of an activity or state of a. user and gencrating one or more motion profiles,
such as a motion profile 1402. To illustrate, consider that motion profile 1402 represents motion
data captured for an activity of swinging a bascball bat 1404. The motion pattern data of motion
profile 1402 indicates the uscr begins the swing at position 1404a in the -Y direction. The user
moves the band and the bat to position 1404b, and then swings the bat toward the -Y direction when
contact is made with the baseball at position 1404¢. Noft that the set of data samples 1430 includes
data samples 1430a and 1430b at relatively close proximity to cach other in profile 1402, This
indicates a deceleration {c.g., a slight, but detectable deceleration) in the bat when it hits the baseball.
Thus, motion analyzer 1466 can analyze motion to determine motion-centric events, such as striking
a bascball, striking a golf ball, or kicking a soccer ball. Data regarding the motion-centric events can
be stored in database 1470 for additional analysis or archiving purposes, for example.

In some ecxamples, multiple motion profiles (c.g., motion profiles 1302, 1352 and 1402) may
be created for an activity type. For example, different motion profiles may be created for various
types of running (c.g., a light jog, a sprint, short distance, long distance, competitive running,

leisurely running, etc.). In other cxamples, different motion profiles may be created for different
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swim strokes, riding different types of bicycles (c.g., mountain vs. road), different swings of a bat,
swings of diffcrent golf clubs, etc. Motion reference data 1146 may include reference motion
profiles or patterns for all of these variances for each acliﬁty type.
FI1G. 15 illustrates an exemplary data-capable band system configured to create and share
5  motion profile templates. System 1500 includes band 1510, onc or more networks 1520, computer
1522, laptop 1524, mobile communications device 1526, and mobile computing device 1528. The
elements in system 1500 may be implemented as described above with respect to corresponding
clements in FIG. 1. Band 1510 is depicted as including motion capturc manager 1561 and memory
1562, which includes motion profile template 1560. In some examplcs, memory 1562 may be
10 implemented to store muitiple motion profile templates. The elements in band 1510 also may be
implemented as described above with fcspcct to corresponding elements in FIGS. 11,13 and.14. In
some examples, a user may choosc to storc a motion profile as.motion profile template 1560. For
example, a user wearing band 1510 may have a particularly successful golf swing for a particular
hole at a particular golf course. Motion capture manager 1561 may capture that golf swing as motion
15  profile template 1560 and store it in memory 1562 for future reference. The user may measure and
compare future golf swings against motion profile template 1560. In seme examples, band 1510
may share that storcd motion profile template with any of the other devices or networks in system
1500, or with another band (not shown). Band 1510 may do so using any wired or wircless.
communication options, as described in more detail above. In some examples, band 1510 may share
20 this information with other users through applications implemented on any of the data and
‘communications capable devices depicied in system 1500 (e.g., networks 1520, computer 1522,
laptop 1524, mobilc communications device 1526, and mobile computing device 1528). The other
users may then download motion profile template 1560 onto their bands (not shown), and usc motion
profile template 1560 as a reference for their golf swirigs. |
25 Likewise, a user wearing band 1510 may obtain (e.g., download) motion profile templates
created by other users onto band 1510 to use as a reference for their own activities. For example, a
user may obtain a motion profile template created by an instructor of, expert in, or professional of, an
activity (c.g., a tennis instructor or professional athlete). In another example, friends or colleagues
may share motion profilc templates for compctitions associated with any sport or activity (c.g.,
30 golfing, running, swimming, cycling, driving, walking, climbing, typing, slecping). In yct other
examples, users may share motion profile templates for instructional or recreational uses.
In other embodimenits, expert, ideal or instructional motion profile templates may be provided
through an application (e.g., software application, online store or marketplace, ctc.) (not shown). In
some examples, expert, ideal or instructional motion profile templates may be implemented with a
35  feedback and/or reward system, which may offer a user incentives (c.g., points, real or virtual coins,
gifts, cte.), encouragement, or offers (c.g., discounts on products or scrvices related to the activity,
access to cxclusive events, ctc.) associated with a user’s improvement in reference to a motion

profile template. The application may be implemented on any of the data and communications
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capable devices depicted in system 1500 (c.g., rictworks 1520, computer 1522, laptop 1524, mobile
communications device 1526, and mobile computing device 1528). In some examples, the
application may enable the upload of motion profile templates for sharing. In other examples, an
application may cnable the creation of motion profilc templates using textual or other human-

5 readable input. As used herein, “human-readable” refers to any text, graphic, noise, texture, or other
format that may be sensed (e.g., read, scen, felt, heard, or otherwise sensed) by a human.

In other embodiments, motion profile templates may be used to monitor and/or correct
behaviors. For example, motion profile template 1560 may be implemented with other modules,
programs or applications (not shown) to detcct an alcoholic’s drinking habit or a smoker’s smoking

10 habit. In some examples, band 1510 may be configured to provide negative feedback when it
determines that a user is drinking alcohol or smoking. Band 1510 also may be configured to provide
positive feedback when a user goces for certain periods of time without drinking alcohol or smoking.
In still other embodiments, band 1510 may be used with the exemplary identification and security
systems described below to conirol a varicty of devices personal to the user of band 1510.

15 FIG. 16A illustrates an exemplary system for wearable device data sccurity. Excmplary
system 1600 compriscs network 102, band 112, and server | 14. Tn some example, band 112 may
capture data that is personal, sensitive, or confidential, as described hercin. In some examples,
sccurity protocols and algorithms, as described herein, may be implemented on band 112 to
authenticate a user’s identity and authorize access to band 112. As used herein, “authenticate™ or

20 “authentication” refers to confirming, or the confirmation of, a user’s identity. Examples of sccurity
protocols and algorithms include authentication, encryption, encoding, private and public key
infrastructure, passwords, checksums, hash codes and hash functions (e.g., SHA, SHA-1, MD-5, and
the like), or others may be used to prevent undesired access to data captured by band 112, In other
examples, authentication of a user’s identity for band 112 may be implemented differently. This

25  authentication may be implenlenth to prevént unwanted use or access by others. In other examples,
the security protocols and algorithms may be performed by server 114, in which case band 112 may
communicate with server 114 via nctwork 102 to authenticate a user’s identity. Usc of the band to
capturc, cvaluate or access a user’s data, as described herein, may be predicated on authentication of
the uscr’s identity.

30 In some examples, band 112 may identify of a user by the user’s unique pattern of behavior
or motion. Band 112 may capturc and evaluate data from a user to create a unique key personal to
the user (e.g., bascd upon.a user’s characteristic motion). In some examples, the key may be
associated with an individual uscr’s physical attributes, including gait, biomctric or physiological
signatures (¢.g.. resting heart rate, skin teﬁxperamre, salinity of emitted moisture, etc.), or any other

35  scts of data that may be captured by band 112, as described in more detail above. In some examples,
the key may be based upon a st of physical attributes that arc known in combination to be unique to
a user. Once the key is created based upon the predetermined, or pre-programmed, sct of physical

attributes, it may be used in an authentication process to authenticate a user’s identity, and to prevent
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acecess to, or capturce and cvaluation of, data by an unauthorized user. For cxamplg, if an
unauthorized uscr puts on band 112 and starts performing an activity, band 112 may be unable to
authenticate use by this unauthorized user, and may shut off, or otherwise enter a locked mode in
which band 112 docs nat collect data, and data stored in band |12 may not be accessed (e.g.,

5 downloaded, viewed, or otherwise accesscd).

In some examples, authentication using the key may be carried out dircctly by band 112. In
other examples, band 112 may be used with other bands (not shown) that may be owned by the same
individual (i.c., user) to authenticate a user’s identity. For cxample, multiple bands that are owned
by the same individual may be configured for diffcrent sensors or types of activitics, but may also be

10 configured to sharc data with cach other, or otherwise work together, to carry out an authentication
of a user’s identity. In order to prevent unauthenticated or unauthorized individuals from accessing a
given user’s data, band 112 may be configured using various types of authentication, identification,
or ather security techniques among one or more bands, including for example band . 112. As an
cxample, band 112 may be in dircct.data communication with other bands (not shown) or indirectly

15 through an authentication system or service, for example implemented using server 114. In still
other examples, band 112 may send data to server 114, which in turn carries out an authentication
and returns a prompt, or other notification, to band 112 to unlock, or otherwise provide access to,
band 112 for usc. In other examples, data sccurity and identity authentication for band 112 may be
implemented differently.

20 FIG. 16B illustrates an exemplary system for media device content management using
sensory input. Here, system 1660 includes band 1612, sensors 1614-1620, data connection 1622,
media device 1624, and playlists 1626-1632. As used throughout this description, band 1612 may
also be referred to interchangeably as a “wearable device.” Scnsors 1614-1620 may be implemented
using any type of sensor such as a 2 or 3-axis accelerometer, temperature, humidity, barometric

25  pressure, skin resistivity (i.e., galvanic skin response (GSR)), pedometer, or any other type of sensor,
without limitation. Data connection 1622 may be implemented as any type of wired or wireless
connection using any type of data communication protocol (c.g., Bluctooth, wircless fidelity (i.c.,
WiF1), LAN, WAN, MAN; near field communication (NFC), or others, without limitation) between
band 1612 and media device 1624, Data connection 1622 may be configured to transfer data bi-

30 dircctionally or in a single dircction between media device 1624 and band 1612, In some ¢cxamples,
data connection 1622 may be implemented by using a 3.5mm audio jack (e.g., TRRS-type, TRS-
type, or other type of connector) that connects to an appropriate plug (i.c., outlct) and transmits
clectrical signals that may be interpreted for transferring data. Alternatively, a wireless radio,
transmitter, transceiver, or the like may be implemented with band 1612, In some examples, when a

35 motion is detected via an installed accelerometer on the band 1612, a transmission of a control signal
to media device 1624 may be initiated to, for example, begin playing playlist 1630, change from
playlist 1630 to another playlist (c.g., playlists 1626-1628 or 1632), forward to another song on
playlist 1630, and the like.
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As shown, media device 1624 may be any type of device that is configured to display, play,
interact, show, or otherwise present various types of media, including audio, visual, graphical,
images, photographical, video, rich media, multimedia, or a combination thercof, without limitation.
Examples of media device 1624 may include audio playback devices (c.g., players configured to play

5  various formats of audio and vidco files including .mp3, .wav, and others, without limitation),
connected or wireless (e.g., Bluctooth, WiFi, WLAN, and others, as described herein) speakers,
radios, audio devices installed on portable, desktop, or mobile computing devices, and other devices.
In some examples, playlists 1626-1632 may be configured to play various types of files of various
formats, as representatively illustrated by “File 1, File 2, File 3” in association with cach playlist.

10 Each filc on a given playlist may be any type of media and played using various types of formats or
applications implemented on media device 1624,

Asan cxamblc, sensors 1614-1620 may detect various types of inputs locally (i.c., on band
1612) or remotely (i.c., on another device that is in data communication with band 1612) such as an
activity or motion (e.g., running, walking, swimming, jogging, jumping, shaking, turning, cyclillg, or

15 others), a biological state (e.g., healthy, ill, diabetic, awake, asleep, or others), a physiological state
(¢.g., normal gait, limping, injured, sweating, high heart rate, high blood pressure, or others), ora
psychological state (c.g., happy, depressed, angry, and the like). Other types of inputs may be sensed
by sensors 1614-1620, which may be configured to gather data and transmit that information to an
application that uscs the data to infer various conclusions related to the above-described states or

20 activities, among others. In some examples, each of sensors 1614-1620 may comprise a plurality, or
a set, of individual sensors, cach configured to capture data associated with a particular parameter
associated with an activity, a biological state, a physiological statc, or a psychological state. Based
on the data gathered by sensors 1614-1620 and, in some examples, user or system-specified
paramecters, band 1612 may be configured to generate control signals (cg clectrical or electronic

25  signals that are generated at various types or amounts of voltage in order to produce, initiate, trigger,
or atherwise cause certain actions or functions to occur). Forexample, data may be transferred from
sensors 1614-1620 to band 1612 indicating that a user has started running. Band 1612.may be
configurced to generate a control signal to media device 1624 over data conncction 1622 to initiate
playing files in a given playlist in order. A shake of a user’s wrist, for example, in.a givcn. dircction

30 or axis may cause band 1612 to gencerate a different control signal that causes media device 1624 to
change the play order, to change files, to forward to another file, or to initiate some other action.” In
some examples, a given movement (¢.g., a user shakes her wrist on-which band 1612 is worn) may
be resolved into data associated with motion occurring along cach of 3-different axes. Band 1612
may be configured to detect motion using an accelerometer (not shown), which then resolves the

35  dctected motion into data associated with three separate axes of movement, translated into data or
clectrical control signals that may be stored in a memory that is local and/or remote to band 1612.

Further, the stored data of a given motion may be associated with a specific action such that, when
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detected, control signals may be gencrated by band 1612 and sent over data connection 1622 to
media device 1624 or other types of devices, without limitation,
As another cxample, if sensor 1616 deteets that a user is lying prone and her heart rate is
slowing (c.g., decelerating towards a previously-recorded resting heart rate), a control signal may be
5  gencrated by band 1612 to begin playback of a song appropriate for bedtime (e.g., Brahms’ Lullaby,
another lullaby, or other desired bedtime song) using, for example, a Bluetooth-connected headset
speaker (i.e., media device 1624). Tn yet another example, if sensor 1618 detects a physiological
statc change (c.g., a user is walking with a gait or limp as opposed to normally observed
physiological behavior), media device 1624 may be controlicd by band 1612 to initiate playback of a

10 file on a graphical user interface of a connected device (c.g., a mobile computing or communications
device) that provides a tutorial on running or walking injury treatment, recovery and/or prevention.
As yet another example, if sensor 1620 detects onc or more parameters that a user is happy (c.g.,
sensor 1620 detects an accclerated, but regular heart rate, rapid or crratic movements, increased body
temperature, increased speech levels, and the like), band 1612 may send a control signal to media

15 device 1624 to display an inquiry as to whether the user wishes to hear songs played from her “happy

' playlist” (not shown). The above-described examples are provided for purposes of illustrating the
use of managing various types of media and media content using band 1612, but many others may be
implemented without restriction to those provided.

FI1G. 16C illustrates an exemplary system for device control using sensory input. Here,

20 system 1640 includes band 1612, sensors 1614-620), data connection 1642, and device types | 644-
1654. Thosc clements shown that are like-named and numbered may be designed, implemented, or
configured as described above or differently. As shown, the detection by band 1612 of a given
activity, biological state, physiological staie, or psychological state may be gathered as data from
sensors 1614-1620 and used to generate various types of control signals. Control signals, in some

25  examples, may be transmitted via a wired or wireless data connection (e.g., data connection 1642) to
onc or multiple device types 1644-1654 that are in data communication with band 1612. Device
types 1644-1654 may be any type of device, apparatus, application, or other mechanism that may be
in data connection with, coupled to (indirectly or dircctly), paired (c.g., via Bluctooth or another data
communication protocol), or otherwise configured to reccive control signals from band 1612.

30 As shown, band 1612 may send control signals to various types of devices (e.g., device types
1644-1654), including payment systems (1644), environmental (1646), mechanical (1648), electrical
(1650), electronic (1652), award ( 1654),.and others, without limitation. In some examples, band
1612 may be associated with an-account to which a user may link a credit card, debit card, or other
type of payment account that, when properly authenticated, allows for the transmission of data and

35  control signals (not shown) over data connection 1642 to payment system (i.c., device) 1644, In
other examples, band 1612 may be used to send data that can be translated or interpreted as control
signals or voltages in order to manage cnvironmental control systems (c.g., heating, ventilation, air

conditioning (HVAC), temperature, air filter (e.g:, hepa, pollen, allergen), humidify, and others,
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without limitation). Input detected from onc or more of sensors 1614-1620 may be transformed into
data reccived by band 1612. Using firmware, application software, or other user or system-specificed
parameters, when data associated with input from sensors 1614-1620 are received, control signals
may be gencrated and sent by band 1612 over data connection 1642 to environmental control system
1646, which may be configured to implement a change to onc or more environmental conditions
within, for example, a residential, office, commercial, building, structural, or other type of
environment. As an example, if sensor 1612 detects that a user wearing band 1612 has begun
running and sensor 1618 detects a risc in onc or more physiological conditions, band 1612 may
gencerate control signals and send these over data connection 1642 to environmental control system
1646 to lower the ambient air temperature to a specified threshold (as input by a user into an account
storing a profile associated with environmental conditions he prefers for running (or another type of
activity)) and dccrcasing humidity to account for increased carbon dioxide cmissions duc to labored
breathing. As another example, sensor 1616 may detect that a given user is pregnant duc to the
detection of an increase in various types of hormonal levels, body temperature, and other
biochemical conditions. Using this input against comparing the user’s past preferred ambicnt
temperature ranges, band 1612 may be configured to generate, without uscr input, one or more
control signals that may be sent to operate clectrical motors that arc used to open or close window
shades and mechanical systems that are used to open or close windows in order to adjust the ambient
temperature inside her home before arriving from work. As a further example, sensor 1618 may
detect that a user has been physiologically confined to a sitting position for 4 hours and sensor 1620
has reccived input indicating that the user is in an irritated psychological state duc to an audio scnsor
(not shown, but implementable as sensor 1620) detecting increased noisc levels (possibly,.duc to
shouting or elevating voice levels), a tcmpcrat-urc sensor (not shown) detecting an increase in body
temperature, and a galvanic skin response sensor (not shown) detecting changes in skin resistivity
(i.c., a measure of clectrical conductivity of skin). Subsequently, band 1612, upon receiving this
input, may compare this data against a database (cither in firmware or remote over data connection
1642) and, based upon this comparison, send a control signal to an clectrical system to lower internal
lighting and another control signal to an clectronic audio system to play calming music from
memory, compact disc, or the like.

As another example, a user may have an account associatcd with band 1612 and cnrolls in a
participatory fitness program that, upon achieving certain milestones, results in the receipt of an
award or promotion. For example, sensor 1614 may detect that a user has associated his account
with a program to reccive a promotional discount towards the purchasc of a portable Bluctooth
communications headset. However, the promotion may be eamed once the user has completed,
using band 1612, a 10 kilometer run at an 8-minute and 30-second per mile pace. Upon first
detecting the complction of this event using input from, for example, a GPS scnsor (not shown, but
implementable as scnsor 1614), a pedometer, a clock, and an accelerometer, band 1612 may be

configured to send a signal or data via a wireless connection (i.c., data connection 1642) to award
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system 1654, Which may bc configured to retricve the desired promotion from another database (c.g.,
a promotions database, an advertisement server, an advertisement network, or others) and then send
the promotion clectronically back to band 1612 for further display or usc (c.g., redemption) on a
device in data conncction with band 1612 (not shown). Other examples of the above-described

. 5 device types and other device types not shown or described may be implemented and are not limited
to those provided.

FIG. 16D illustrates an exemplary system for movement languages in wearable devices.
Here, system 1660 includes band 1612, scnsors 1614-1620, data conncection 1622, pattern/movement
language library (i.c., pattern library) 1664, movement patterns (i.c., patterns) 1666-1672, data

10 connection 1674, and scrver 1676, In some examples, band 1612 may be configured to compile a
“movement language™ that may be stored in pattern library 1664, which can be either local (i.e., in
memory on band 1612) or remote (i.c., in a databasc or other data storage facility that is in data
connection with band 1612, cither via wired or wircless data connections). As used herein, a
“movement language” may refer to the description of a given movement as one or more inputs (c.g.,

15 sensory, manual, or other inputs) that may be transformed into a discrete sct of data that, when
obscerved again, can be identificd as corrclating to a given movement. In some cxamples, a
movement may be described as a collection of onc or more motions. In other examplcs, biological,
psychological, and physiological states or events may also be recorded in patiern library 1664.
These various collections of data may be stored in pattern library 1664 as pattems 1666-1672. In

20 some cxamples, a movement or pattern (e.g., ﬁattems 1666-1672) may be unique to a user. In other
cxamples, a movement or pattern (c.g., patterns 1666-1672) may be common or characteristic to a
group of users (c.g., male, female, tall, short, old, young, athletic, obesc, paraplegic, runner,

" swimmer, cyclist, and other groups).

A movement, when detected by an accelerometer (not shown) on band 1612, may be -

25  associated with a given data sct and used, for example, to perform one or more functions when
detected again. Parameters may be specified (i.e., by either a user or system (i.e., automatically or
scmi-automatically gencrated)) that also allow for tolcrances to determine whether a given
movement falls within a given catcgory (c.g., jumping may be identificd as a sct of data that has a
olerance of +/- .5 meters for the given individual along a z-axis as input from a 3-axcs

30 accelerometer).

Using the various types of sensors (e.g., sensors 1614-1620), different movements, motions,
moods, emotions, physiological, psychological, or biological cvents can be monitored, recorded,
stored, compared, and used for other functions by band 1612, Further, movements may also be
downloaded from a remote location (e.g., server 1676) to band 1612. Input provided by sensors

35 1614-1620 and resolved into onc or more of patterns 1666-1672 and uscd to initiatc or perform one

_or more functions, such as authentication (FIG. 16A), playlist management (FIG. 16B), device

control (FIG. 16C), among others. In other cxamplcs, systems 1610, 1640, 1660 and the respective
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above-described clements may be varied in design, implementation, configuration, function,
structure, or other aspects and arc not limited to thosc provided.
FIG. 17A illustrates an excmplary process for media device content management using
sensory input. Here, process 1700 begins by receiving an input from one or more scnsors that may
5  becoupled t<;, intcgrated with, or arc remote from (i.c., distributed on other devices that are in data
communication with) a wearable device (1702). The received input is processed to determine a
pattern (1704). In some examples, processing received sensory input may include aggregating the
input into a sct of inputs, catcgorizing the input into various catcgorics of data, parsing the input,
running an algorithm on the input, copying the input, tagging the input, or otherwisc processing the
10 input, without limitation. Once a pattern has been determined, then a compare, fookup, or other
reference operation may be performed against a pattern library (i.c., a database or other storage
facility configured to storc data associated with one or more patterns) (1706). As uscd herein,
““pattern library” may be used to store patterns associated with movements, motion, moods, states,
activities, events, or any other grouping of data associated with a pattern as determined by evaluating V
15 inpug from onc or morc sensors coupled to a wearable device (e.g., band 104 (FIG. 1), and others).
For example, a pattern associated with walking may comprise a set, or grouping, of sensory data
corrcsponding to a movement or other parameter (c.g., physiological, biological, cnvironmental,
contextual) associated with watking (e.g., an arm movement, a leg movement, a temperature (c.g.,
skin, core body, or other temperature), a galvanic skin response, or other parameter). In another
20 example, a pattemn associated with sleeping may comprise a sct, or grouping, of sensory data
corresponding to a movement or other characteristic or parameter associated with sleeping (e.g.,
temperature (e.g., skin, core body, or other temperature), a galvanic skin response, lying in a prone
position for a period of time, lower heart rate, or other parameter). In still other examples, a paticrn
may be associated with other movements, motion, moods, states, activitics, or cvents. If a given
25 pattern is found in a pattern library, a control signal relating to the underlying activity or state may be
generated and sent by a wearable device to a media application (e.g., an application that may be
implemented using hardware, software, circuitry, or a combination thercof) that is configured to
prescnt media content (1708). Based on the control signal, a media file may be sclected and
presented (1710). For cxample, a given pattern may be recognized by band 1612 (FIG. 16A) as a
30 shaking motion that is associated with playing a given list of music files (c.g., playlist). When the
pattern is recognized and based on input provided by a user, band 1612 may be configured to send a
control signal to skip to the next music file (c.g., song) in the playlist. As described in detail above
in conncction with FIG. 16A, any type of media file, content, or format may be used and is not
limited to those described. Further, process 1700 and the above-described elements may be varied in
35  order, function, detail, or other aspects, without limitation to cxamples provided.
FIG. 17B illustrates an exemplary process for device control using sensory input. Here,
process 1720 begins by receiving an input from onc or more scnsors, which may be coupled to or in

data communication with a wearable device (1722). Once received, the input is processed to
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determine a pattern (1724). Using the determined pattern, an operation is performed to reference a
pattern library to determine whether a pre-defined or pre-existing control signal is identificd (1726).
If a control signal is found that correlates to the determined pattern, then wearable device 1612 (FIG.
16A) (c.g., data-capable strapband, or the like) may generate the identificd control signal and send it
5  to a given destination (c.g., another device or system in data communication with wearable device
1612). If, upon referencing a pattern library, a pre-defined or pre-existing control signal is not found,
then another control signal may be generated and sent by wearable device 1612. Regardless, after
determining a control signal to send using input from onc or more sensors, wearable device 1612
generates the control signal for transmission to a device to cither provide a device or device content

10 control or management function (1728). In other examples, process 1720 and the above-described
elements may be varied in order, function, detail, or other aspects, without limitation to cxamples
provided.

FIG. 17C illustrates an exemplary process for wearable device data security. Here, process
1740 begins by receiving an input from one or more sensors, which may be coupled to or in data

IS communication with a wearable device (1742). Once received, the input is processed to determine a
pattern (1744). Using the determined pattern, an operation is performed to reference a pattern library
to determine whether the pattern indicates a given signature that, for authentication purposcs, may be
uscd to perform or engage in.a sccure transaction (c.g., transferring funds or monices, sending or
receiving sensitive personal information (e.g., social security numbers, account information,

20 addresses, spouse/partner/children information, and the like)) (1746). Once identified, the signature
may be transformed using various techniques (c.g., hash/hashing algorithms (c.g., MDA, SHA-1, and
others, without limitation), checksum, encryption, encoding/decoding, and others, without limitation)
into data formatied for transmission from wearable device 1612 (FIG. 16A) to another device and/or
application (1748). After transforming the signature into data, the data is transmitted from wearable

25 device 1612 to another device in data communication with the former (1750). In other examples, the
data may be transmitted to other destinations, including intermediate networking routing equipment,
servers, databascs, data storage facilities, services, web services, and any other typc of system or
apparatus that is configured to authenticate the signature (i.c., transmitted data), without limitation.
In still other examples, process 1740 and the above-described clements may be varied in order,

30 function, dctail, or other aspects, without limitation to cxamples provided.

FIG. 17D iltustrates an exemplary process for movement languages in wearable devices,
Here, process 1760 begins by receiving an input from one or more sensors, which may be coupled to
or in data communication with a wearable device (1762). Once received, the input is processed to
determine a pattern (1764). An inquiry may be performed to determine whether the pattern has been

35  previously stored and, if not, it is storcd as a new rccord in a databasc to indicate that a pattern is
associated with a given sct of movements, motions, activities, moods, statcs, orthe like. If the
determined pattern docs have a previously stored pattern associated with the same or substantially

similar set of sensory inputs (i.e., input received from one or more scnsors), then the new pattern
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may be discarded or used to update the pre-defined or pre-cxisting pattern. In other examples,
patterns that conflict with those previously stored may be evaluated differently to determine whether
to store a given pattern in a pattern library. For example, if a pattern is identified as being associated
with cycling, but is different from a previously stored pattern associated with cycling (¢.g., on a
5 different type of bicycle, on different terrain, using'diffcrcnt gears, ctc.), then the pattern may be

stored as another (e.g., second, third, or other) cycling pattern. In another example, if a pattern is
identified as being associated with sleeping, but is different from a previously stored pattern
associated with sleeping, then the pattern may be stored as another slecping pattem. In some
examples, an algorithm may be implemented to determine whether a conflicting pat)lcrn should be

10 stored as another version of a previously stored pattern, or discarded. In some examples, more than
one paitern library may be stored on a wcar'ablc device. Insome examples, a pattern library may be
stored on a remote databasc and used by a wearable device that is in data communication with the
remote database. After determining whether to store the pattern in a pattern library, the patterns may
be aggregated in a movement library to develop a “movement language” (i.c., a collection of

15 patterns) that may be used to interpret activities, states, or other user interactions with a wearable
device in order to perform various functions, without limitation (1768). For example, once it is
determined to store a pattern in a pattern library, the pattern may be added to a collection, or sct, of
patterns that arc associated with an activity or motion (e.g., running, walking, swimming, jogging,
Jumping, shaking, turning, cycling, or others), a biological statc (¢.g., healthy, ill, diabetic, awake,

20 asleep, or others), a physiological state (e.g., normal gait, limping, injured, sweating, high heart rate,
high blood pressure, or others), or a psychological state (c.g., happy, depressed, angry, and the like).
In other cxamples, process 1760 and the above-described elements may be varied in order, function,
detail, or other aspects, without limitation to cxamples provided.

FIG. 18 illustrates an excmplary system for creating, storing, and performing other

25  operations, with regard to motion profile templates. System 1800 may be configured to include
XML 1802, compiler 1804, graphical user interface (GUT) 1806, user input 1808, modes 1810-1816,
databasc management system (DBMS} 1818, database 1820, recompiler 1822, template 1824, and
operations 1826-1836. In some examples, system 1800 may be implemented using XML 1802,
which may be implcmented using any type of XML markup language and may be compiled into

30 binary form by compiler 1804 to form template 1824. In some cxamples, templatc 1824 may
comprise tags denoting actions and sensors, for example associated with a motion profile (see, e.g.,
FIGS. 13 and 15). Template 1824 may include (i.c., support) simple operations, including IF
operation 1826, THEN opcration 1828, ELSE operation 1830, and WHILE operation 1832.
Template 1824 also may include (i.e., support) other operations 1834 and other operation statements

35 1836. Insome cxamplcs, system 1800 may be implemented with GUI 1806, which may be a user
interface (i.c., graphical user interface) configured to cnable a user to interact with (e.g., view output,
provide input, or otherwise interact with) a sysiem (i.c., system 1800). In some examples, GUI 1806

may receive user input 1808 in any format, including human-readable formats (c.g., by typing into a
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ficld, uploading data from another device, making selections on a form, or other human-readable
input formats), which may be added or communicated to XML 1802 using GUI 1806. In some
examples, GUI 1806 may be implemented with various modes of operation, including record mode
1810, retricve mode 1812, process mode 1814 and other mode 1816, For example, record mode
1810 may enable a user to record a template. In some examples, user may record a template by
perforning an action using one or more data-capable bands and transmitting or uploading that data
using GUI 1806. In another example, retrieve mode 1812 may enable a user to retrieve a template.
For example, GUI 1806 may retrieve template. 1824 from the database using DBMS 1818. In yet
another example, process mode 1814 may enable a user to conduct other processes associated with a
template (c.g., overwrite, download, ctc.). In still another example, other mode 1816 may comprise
yet an additional mode of operation available using GUI 1806. For example, other mode 1816 may
comprise another manner in \yhich a uscr may create a template by providing various types of'uscr
input 1808, as described above. In another example, GUI 1806 may be configured with a human-
readable “drag-and-drop” interface that may enable a user to choose parameters for a template from
various options or catcgorics of options.

In some examples, template 1824 may be stored in databasc 1820. In some examples,
template 1824 may be stored in binary form, and may be recompiled by recompiler 1822 (c.g., to
display actions performed on template 1824 for a user, to be reviewed by a user, etc.). In some
examples, template 1824 may describe an activity with biological, biometric, physical, physiological,
psychological or other parameters. In other examples, one or more compiled templates may be
formed into an applct (c.g., Java-based plug-in application, other Java applets, or other applets). In
still other examplcs, template 1824 may be implemented with a priority for power management uscs.
In yet other examples, template 1824 may be sold, or bartered for, along with other templates on a
marketplace (e.g., a finess marketplace, Amazon Market Place™, ¢Bay®, other online auction
market, or-other marketplace) or an SNS (e.g., Facebook®, Twitter®, etc.). Once created, template
1824 may be downloaded onto any data-capable band, including any of the data-capable bands
described herein, cither using GUI 1806 or other interfaces.

Although the foregoing examples have been described in some detail for purposcs of clarity
of understanding, the above-deseribed inventive techniques arc not limited to the details provided.
There arc many alternative ways of implementing the above-described invention techniques. The

disclosed examples are illustrative and not restrictive.
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1. A mcthod, comprising:
recciving input from a sensor coupled to a wearable device;
processing the input to determine a pattern, the pattern associated with a movement;
referencing a pattern library stored in a database to compare the pattern to a sct of patterns in
5 the pattern library; and
performing an operation based on a comparison of the pattern to the sct of patterns.
2, The method of claini 1, wherein the referencing the pattern library comprises performing a
lookup opcration.
3. The method of claim 1, wherein the performing the operation compriscs generating a control
10 signal configured to be sent to a media application configured to present media content.
4, The method of claim 1, wherein the performing the operation comprises generating a control
signal configured to be sent to a payment systen.
5. The method of claim |, wherein the performing the operation comprises generating a control
signal configured to be sent o another device using a wireless data connection.
I 6. The method of claim 1, whercin the performing the opcration compriscs gencrating a control
signal configured to be sent to another device using a TRRS-type conncector.
7. The method of claim 1, wherein the performing the operation comprises aggl'cg'at‘i|1g the
pattern into a movement library associated with the movement:
8. The method of claim 1, wherein the performing the operation comprises using the pattem to

20  create a motion profile template.

9. The method of claim 1, wherein the pattern is associated with an activity.
10.  The method of claim 1, wherein the pattern is associated with a physiological state.
11. The method of claim 1, wherein the pattern is associated with a psychological state.
12. The mcthod of claim I, wherein the pattern is associated with a biological state.
25 13, The method of claim I, wherein the set of patterns is associated with a movement language.

14, A system, comprising:
a logic module configured to reccive an input from a sensor coupled to a wearable device, to
process the input to determine a pattern, the pattern associated with a movement, to reference a
pattern library stored in a databasc to comparce the patiern to a sct of patterns in the patiern library,
30 and to perform an operation bascd on a coinparison of the pattern to the sct of patterns; and
a memory configured to store the input and the pattern, '
15.  The system of claim 14, wherein the logic module resides on the wearable device.
16. The system of claim 14, wherein the logic module resides remotcly on another device.
17.  Thesystem of claim 14, wherein the set of patterns further is stored in a movement library
35 associated with the movement.
18.  The system of claim 14, wherein the operation comprises generating a control signal

configured to be sent to another device using a TRRS-type connector.
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19. The system of claim 14, whercin the operation comprises gencrating a control signal

configured to be sent to another device using a wircless data connection.

20. A computer program product cmbodied in a computer readable medium and comprising

computer instructions for:
5 rcceiving input from a sensor coupled 1o a wearable device;
processing the input to determine a pattern, the pattern associated with a movement;

referencing a pattern library stored in a database to compare the pattern to a set of patterns in

the pattern library; and _
performing an opcration based on a comparison of the pattern to the sct of patterns.
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