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SMART WEARABLE DEVICES AND METHODS FOR

AUTOMATICALLY CONFIGURING CAPABILITIES WITH

BIOLOGY AND ENVIRONMENT CAPTURE SENSORS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to, and the benefit of, U.S. provisional

patent application serial number 61/943,837 filed on February 24, 2014,

incorporated herein by reference in its entirety.

INCORPORATION-BY-REFERENCE OF

COMPUTER PROGRAM APPENDIX

Not Applicable

NOTICE OF MATERIAL SUBJECT TO

COPYRIGHT PROTECTION

[0003] A portion of the material in this patent document is subject to

copyright protection under the copyright laws of the United States and of

other countries. The owner of the copyright rights has no objection to the

facsimile reproduction by anyone of the patent document or the patent

disclosure, as it appears in the United States Patent and Trademark Office

publicly available file or records, but otherwise reserves all copyright rights

whatsoever. The copyright owner does not hereby waive any of its rights to

have this patent document maintained in secrecy, including without

limitation its rights pursuant to 37 C.F.R. § 1.14.

BACKGROUND

[0004] 1. Field of the Technology

[0005] This technology pertains generally to smart wearable devices and

more specifically to systems, devices and methods for automatically

configuring the smart wearable device in response to automatically

identifying the need for new capabilities using a system of non-wearable

and wearable sensor and processing devices with location context capture



and environment classification.

[0006] 2 . Discussion

[0007] Users of smart devices are able to enhance the capabilities and

performance of their devices by manually installing new and updated

software, applications, etc. However, the user of the device must be aware

of the particular software program or application that is needed for

enhancing or enabling their device's capabilities or the user must be

notified that there is a particular software program or application that is

needed for enhancing or enabling their device's capabilities. For devices

that are trusted to monitor the health of the user, it is desirable for that

device to automatically sense when it needs new capabilities to perform an

appropriate task and then automatically acquire what it needs to perform

the task properly.

[0008] To this end, the location and environmental context of a wearer of a

wearable sensor device can be relevant to the function of the sensors of the

device and the interpretation of the data that is produced by that device. In

addition, the suitability of the associated functions provided by the wearable

sensor device and networked wearable and non-wearable devices can also

be influenced by the current environment of the wearer. The suitability of

device functions and the interpretation of the sensor data produced by the

wearable device may change as the environmental context of the wearer

changes.

[0009] For example, an audible notification from a device could be inaudible

in an environment of loud noise or music and therefore ineffective. A light

notification could also be lost in an environment of bright sunlight and

missed by the user. A heated haptic notification may not be noticed by a

hot wearer in an environment that is very hot. Likewise, a loud audio

notification may not be appropriate in a quiet environment such as in a

library.

[0010] Accordingly, there is a need for wearable devices and systems that

have programming that can account for the environment of the wearer

using sensor control, sensor data interpretation, output control and remote



device control so that the smart wearable device can update itself with the

appropriate software given its environment and user's needs.

BRIEF SUMMARY

] An aspect of this disclosure includes smart wearable devices and

methods for automatically configuring capabilities in response to sensor

input using sensor data interpretation and device output control that

considers the environment of the wearer.

] One example embodiment includes a smart wearable device with

sensors that can acquire biological input about the user. These sensors

may acquire biological sensor input which causes the smart wearable

device to identify a required task to perform. If the smart wearable device

determines that the task can only be performed properly or more efficiently

by acquiring new capabilities, the smart wearable device may automatically

acquire the necessary capabilities from various data sources and configure

itself to perform the task properly or more efficiently.

] Another example embodiment includes a computer implemented

method for enabling a smart wearable device to automatically configure

itself in response to sensor input. In this embodiment, input may be

received from one or more sensors, including the biological sensor or

environmental sensor. The context in which the smart wearable device is

operating may also be determined automatically. In response to this sensor

input, the smart wearable device may match one or more features of the

sensor input to any corresponding algorithms readily available to the smart

wearable device that are relevant for performing the appropriate task

related to the input. In response to an absence of matching features of the

sensor input to corresponding algorithms present on the wearable smart

device that are relevant for performing the appropriate task, the smart

wearable device may automatically request and download a new algorithm

(suitable for the appropriate task and the context) from one or more data

sources using one or more communications interfaces.

] In another embodiment, many types of sensors that can continuously



or periodically collect data on the environment surrounding the wearer of a

wearable device are utilized. For example, GPS, altitude, air pollution,

pollen count, distance traveled, external temperature, decibel level,

microphone, video and other sensors can be used alone or in combination

to sample the environment. The environment sensor data can be

considered within the context of the sensor data obtained from a particular

user of a wearable device and the programmed functions of the device.

[0015] The interpretation of the sensor data and the resulting outputs of the

device in response will benefit from consideration of the context of the

sensors and the wearer of the wearable device.

[0016] In one embodiment, one or more sensors of the wearable device

capture sensor data from the environment surrounding the wearer of the

device at regular intervals or samples the environment over time. The

acquired sensor data is evaluated and the environment is classified by

comparing the captured sensor data with a pre-defined library of

environmental sensor data. The responses and functions of the wearable

device are then modified based on the sensor data classification. The

functions of associated non-wearable or wearable devices can also be

modified based on the environment classification through commands

through the communications link of the wearable device.

[0017] In another embodiment, the wearable device can capture audio

information surrounding the wearer and the resulting audio spectrum is

transmitted to a remote computer for processing that will be able to match

the received information with a library of pre-defined environments (e.g.

street, house, forest, face to face conversation, phone conversation, talking

with a child, watching a movie, listening to the music, night club etc.).

Based on the match, the wearable device can adjust the behavior of itself

or other devices such as activating a mute notification, amplifing

notifications, enabling other notification means (light, vibration) or

determining a social setting to draw a conclusion on user behavior as well

as improve sensor function, by selecting or downloading appropriate

classification algorithms automatically.



[0018] Surrounding sounds and images in an environment can often be

used as assistance data to accurately determine a location or social setting.

In one embodiment, a wearable device is provided with a microphone that

can capture audible information around the wearer and can determine

location or social setting more accurately and classify the environment and

can use the information to implement necessary behaviors and acquire the

necessary software to implement those behaviors.

[0019] In another embodiment, a method using audio input on the wearable

device to capture environment noise/sounds to improve location context or

identify a social setting by comparing a fingerprint of the inputted audio with

a database of known audio fingerprints, for example, is also provided.

[0020] In yet another embodiment, video images are evaluated to identify

subject matter as environment indicators to be used alone or in addition to

the library of sensor data classifications and device response programming.

[0021] In yet another exemplary embodiment, a system for automatically

configuring a smart wearable device in response to senor input may include

data sources that are accessible to smart wearable devices and a smart

wearable device capable of obtaining new capabilities from these data

sources in response to sensor input. The sensor input may be related to

biological characteristics of the user and may also include input related to

the user's environment.

[0022] Further aspects of the technology will be brought out in the following

portions of the specification, wherein the detailed description is for the

purpose of fully disclosing preferred embodiments of the technology without

placing limitations thereon.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS

OF THE DRAWING(S)

[0023] The technology described herein will be more fully understood by

reference to the following drawings which are for illustrative purposes only:

[0024] FIG. 1 is a schematic diagram of an embodiment of a smart

wearable network described herein.



[0025] FIG. 2 is a functional block diagram of an embodiment of a smart

wearable device described herein.

[0026] FIG. 3 is a schematic diagram of the smart wearable device and

system for detecting the need for new capabilities and requesting the new

capabilities from multiple data sources.

[0027] FIG. 4 is a functional block diagram of another configuration an

embodiment of a smart wearable device described herein.

[0028] FIG. 5 is a flow diagram illustrating the method for detecting the

need for new capabilities and requesting the new capabilities from multiple

data sources.

DETAILED DESCRIPTION

[0029] Referring more specifically to the drawings, for illustrative purposes

an embodiment of a wearable apparatus and method for automatically

configuring capabilities in response to sensor input using sensor data

interpretation and device output control that can consider the biology and

environment of the wearer is described and depicted generally in FIG. 1

through FIG. 5 . It will be appreciated that the methods may vary as to the

specific steps and sequence and the apparatus may vary as to elements

and structure without departing from the basic concepts as disclosed

herein. The method steps are merely exemplary of the order in which these

steps may occur. The steps may occur in any order that is desired, such

that it still performs the goals of the claimed technology.

[0030] The present disclosure generally pertains to wearable devices that

are capable of, for example, performing an action based on one or more

biological or physiological characteristics of the user wearing the device.

Using one or more sensors, a processor, and code executable on the

processor, a wearable device can be configured to sense and process

characteristics that include, but are not limited to, a wearer's physical

characteristics such as gender, weight, height, body temperature, skin

temperature, heart rate, respiration, blood sugar level, blood glucose level,

stress/fatigue, galvanic skin response, ingestion (protein), digestion rate,



metabolic rate, blood chemistry, sweat, core and skin temperature, vital

signs, eye dryness, tooth decay, gum disease, energy storage, calorie burn

rate, mental alertness, cardiac rhythm, sleep patterns, caffeine content,

vitamin content, hydration, blood oxygen saturation, blood Cortisol level,

blood pressure, cholesterol, lactic acid level, body fat, protein level,

hormone level, muscle mass, pH, etc. Such conditions may also include,

but are not limited to, position (e.g., prone, upright), movement, or physical

state (e.g., sleeping, exercising), etc.

[0031] A wearable device may include one or more output devices that

include, but are not limited to, haptic output devices (e.g., offset motors,

electroactive polymers, capacitive voltage generators, Peltier temperature

elements, contracting materials, Braille coding actuators), telemetry

devices, visual devices, audible devices, and other output devices.

[0032] A wearable device may include artificial intelligence so that the

device can learn and adapt to the wearer. The device may be configured to

accurately discriminate between erroneous (accidental, unintended, etc.)

and valid sensory inputs, thereby developing accurate conclusions about a

wearer's physical state or characteristics (e.g., the device does not interpret

a wearer rolling over in their sleep as the wearer exercising). The device

may also include one or more cameras or other visual sensors for facial,

user, or other image recognition. A wearable device may also be

configured to transmit information to and/or retrieve information from a

wearer's digital health history.

[0033] A wearable device may be configured to output information to a user,

to another wearable device, to a non-wearable device, or to a network

according to the particular features and function of the device.

[0034] A. Generalized System Implementation.

[0035] FIG. 1 illustrates a generalized networked infrastructure (e.g.,

system) 100 that includes a network 102. The network could, for example,

be a local area network or a wide area network such as the Internet. One

or more smart wearable devices 104-1 through 104-n according to

embodiments of the technology described herein may be enabled to



communicate with the network 102 through a wired or wireless connection

106. Further, one or more of the smart wearable devices may be enabled

to communicate with another smart wearable device through the network

102 or by means of a direct wired or wireless connection 108.

[0036] One or more of the smart wearable devices 104-1 through 104-n

also may be enabled to communicate with one or more non-wearable

devices 110-1 through 110-n. The non-wearable devices, which are

beyond the scope of this disclosure, may be any conventional "smart"

device with a processor, associated operating system, and communications

interface. Examples of non-wearable devices include Smartphones, tablet

computers, laptop computers, desktop computers, and set top boxes. Any

of the non-wearable devices may be of a type enabled to communicate with

an external device through a wired or wireless connection. In that case,

one or more of the smart wearable devices may be enabled to

communicate with one or more of the non-wearable devices by means of a

direct wired or wireless connection 112 . Further, one or more of the non-

wearable devices may be of a type enabled to communicate with the

network 102 through a standard wired or wireless connection 114. In that

case, one or more of the smart wearable devices may be enabled to

communicate with one or more of the non-wearable devices through the

network 102.

[0037] One or more servers 116-1 through 116-n may be provided in a

client-server configuration and connected to the network by means of a

wired or wireless connection 118 . The servers may include standalone

servers, cluster servers, networked servers, or servers connected in an

array to function like a large computer. In that case, one or more of the

smart wearable devices may be enabled to communicate with one or more

of the servers.

[0038] FIG. 2 illustrates a generalized embodiment of a smart wearable

device according to the technology described herein. It will be appreciated

that the embodiment shown may be modified or customized to enable

performing the functions described herein. In the exemplary embodiment



shown, the smart wearable device includes an "engine" 200 having a

processor 202, memory 204, and application software code 206. The

processor 202 can be any suitable conventional processor. The memory

204 may include any suitable conventional RAM type memory and/or ROM

type memory with associated storage space for storing the application

programming code 206.

[0039] A conventional wired or wireless communications module 208 (e.g.,

transmitter or receiver or transceiver) may be included as needed for

performing one or more of the functions of the smart wearable device

described herein. Examples of wireless communication capabilities that

can be provided include, but are not limited to, Bluetooth, Wi-Fi, infrared,

cellular, and near field communication. One or more conventional

interfaces or controllers 2 10 may also be provided if needed. Examples of

interfaces or controllers include, but are not limited to, analog to digital

converters, digital to analog converters, buffers, etc.

[0040] The device may include at least one input 212 for a biological or

physiological sensor for providing input to the device to perform one or

more of the functions described herein. Sensor inputs 214-1 through 214-n

for optional sensors may be included as well. These optional input sensors

may include, but are not limited to, accelerometers, temperature sensors,

altitude sensors, motion sensors, position sensors, and other sensors to

perform the function(s) described herein. One or more conventional

interfaces or controllers 2 16 may be provided if needed for the sensors.

Examples of interfaces or controllers include, but are not limited to, analog

to digital converters, digital to analog converters, buffers, etc.

[0041] Additionally, the device may include one or more outputs 2 18-1

through 2 18-n to drive one or more output devices (and include those

output devices). These output devices may include, but are not limited to,

haptic output devices, telemetry devices, visual devices, audible devices,

and other output devices to perform the functions described herein. One or

more conventional interfaces or controllers 220 may be provided if needed

for the output devices. Examples of interfaces or controllers include, but



are not limited to, analog to digital converters, digital to analog converters,

buffers, etc.

[0042] A user input 222 may be provided according to the functions

described herein. The user input may, for example, initiate one or more

functions, terminate one or more functions, or intervene in a running

process. The user input can be any conventional input device, including

but not limited to, manual switches, touch sensors, magnetic sensors,

proximity sensors, etc. One or more conventional interfaces or controllers

224 may be provided if needed for the output devices. Examples of

interfaces or controllers include, but are not limited to, analog to digital

converters, digital to analog converters, buffers, etc.

[0043] Depending on the function(s) described herein, the engine 200 may

also include a feedback loop 226 for machine learning or other adaptive

functions. The feedback loop may also provide for device calibration.

[0044] It will be appreciated that a smart wearable device as described

herein would necessarily include a housing or carrier for the above-

described components. It will further be appreciated that, as used herein,

the term "smart wearable device" means a device that would be worn or

otherwise associated with the body of a user and be "connected" to the

user by means of at least one sensor for sensing one or more biological or

physiological conditions of the user.

[0045] The particular form of the housing or carrier (i.e., wearable platform)

can vary according to choice and suitability for performing the functions

described herein. Examples of wearable platforms include, but are not

limited to, hand worn devices, finger worn devices, wrist worn devices,

head worn devices, arm worn devices, leg worn devices, angle worn

devices, foot worn devices, toe worn devices, watches, eyeglasses, rings,

bracelets, necklaces, articles of jewelry, articles of clothing, shoes, hats,

contact lenses, gloves, etc.

[0046] It will further be appreciated that the input sensors and output

devices may be integrated into the wearable platform, or may be external to

the wearable platform, as is desired and/or suitable for the function(s) of the



smart wearable device.

[0047] B. Smart Wearable Device to Automatically Configure Itself in

Response to Sensor Input Such as Environmental Capture.

[0048] Referring now to FIG. 3, a schematic diagram 300 is shown

illustrating a system and a smart wearable device 104-1 that includes one

or more sensors 2 14-1 , 2 14-n, 420-470 (see FIG. 2 and FIG. 4), with at

least one of these sensors being a biological sensor 2 12 configured to

acquire biological sensor input about the user. Examples of biological

sensor input related to one or more of the user's biological characteristics

includes blood sugar, stress, fatigue, anxiety, alertness, heart rate, galvanic

skin response, weight, nutrition, digestion rate, metabolic rate, body

temperature, skin temperature, respiration, allergies, sleep patterns,

hydration, drug levels, sweat production and blood analysis. It should be

noted that this list of examples is in no way limiting.

[0049] The smart wearable device 104-1 shown in this embodiment may,

for example, receive sensor input 302 from the biological sensor 2 12 . In

response to receiving the sensor input 302, the smart wearable device 104-

1 may automatically identify an appropriate task related to the received

input. Accordingly, the smart wearable device can match features of the

sensor input to any corresponding algorithms (capabilities) readily available

to the wearable smart device 104-1 that are relevant for performing the

appropriate task. If the smart wearable device 104-1 cannot match features

of the sensor input to corresponding algorithms present on the wearable

smart device 104-1 , the smart wearable device may automatically request a

new algorithm 304 from several data sources. By way of example and not

limitation, the data sources may include non-wearable devices 306 such as

tablets and smartphones, other wearable devices 308 and storage systems

3 10, such as cloud storage. The smart wearable device 104-1 may

automatically download 3 12 the new algorithm to perform the appropriate

task that corresponds to the received sensor input 302.

[0050] An embodiment of a wearable device according to this disclosure

may have at least one sensor that acquires contextual data from the



environment surrounding the wearer of the wearable device. The device

may store the acquired data in memory for processing with a processor

within the device or the data may be transmitted through an optional

communications link to a remote computer for processing or to cloud

storage. The wearable apparatus also has a number of output devices and

control capabilities.

[0051] Referring now to FIG. 4, one configuration of a wearable device 400

is functionally shown in detail. The wearable device has one or more

sensors that are connected with a processing module 4 10 for sensor data

processing and storage. In the embodiment illustrated in FIG. 4, the array

of sensors includes an audio sensor 420, a light or video sensor 430, a

motion sensor 440, a temperature sensor 450, a GPS location sensor 460

and a clock 470. Although these environmental sensors are shown as

examples, other sensors can be used to sense the environmental

conditions of the wearable device. In other embodiments, at least one

sensor acquiring biological or physical data from a wearer of the wearable

device may also be included in the array of sensors.

[0052] The processing module 4 10 can have a sensor data processing

function 480 with programming that collects sensor data from one or more

of the sensors and compares the sensor data with a library 490 of classified

sensor data for each type of sensor to give a classification to the acquired

data. The programming may also include output commands or instructions

for each classification or group of classifications relating to outside device

control 500, wearable sensor control 5 10 and a notification or alarm 520 or

other functions provided by the particular wearable sensor device

configuration.

[0053] The classification of sensor data by the data processing 480

programming can also be performed remotely through the communications

link 530. In one embodiment, the raw or processed data from one or more

sensors is transmitted to a remote computer 540 or other non-wearable 500

device for classification. The library of sensor classifications may be

located on the remote computer 540 and the data processing 480 on the



wearable device stores and transfers the data. The communications link

530 may also provide an interface to communicate programming

commands between the remote computer and the wearable device that can

control the functions of the components of both. Several wearable devices

can also be part of a network of devices with one remote computer 540.

[0054] The apparatus can also communicate data processed at the

processor 480 or remote computer 540 to another device 500 over a

communication network (e.g. LAN such as Bluetooth, WiFi and/or WAN

such as internet or a cellular network). For example, the processor 480 can

communicate with other outside devices 500 such as a cell phone over the

communications link 530 and can send and receive control commands with

the outside device 500 including commands based on the classification of

sensor data from the wearable device.

[0055] The programming at the processor 480 can also control the sensors

5 10 of the wearable sensor device in the event of the occurrence of certain

environmental classifications. Some sensors can be activated or turned off

for a period of time depending on the current environment and sensor data

classifications.

[0056] The programming at processor 480 may also provide a notice or

alarm function using one or more haptic devices and non-haptic devices

that can notify the wearer of the wearable sensor device of the occurrence

of a variety of events. For example, the alarm may actuate when the

classifications cause a change in a function of the wearable device. A

notification in the form of a vibration at a particular frequency could also

occur when a communication with an outside device occurs, when the

wearable device has automatically updated its software or when the

external temperature of the environment exceeds a selected high or low.

[0057] The environmental classification of sensor data can also include

additional input from audio or video data analysis. Analysis of background

sounds can often be used to assist in the accurate determination of the

location or social setting of the wearable device. For example, in one

embodiment, the audio sensor 420 output is evaluated with voice or word



recognition programming. The meaning of recognized words is used in

conjunction with the other sensor data to accurately establish the location

or setting. For example, words related to food or eating could be used to

suggest a dining or restaurant setting and updates to maps and restaurant

listings can be made automatically.

[0058] In another embodiment, video data from a video camera could be

evaluated with face recognition or other subject matter identification

programming to assist in the accurate determination of the environment or

setting of the wearer of the wearable device. The presence and number of

faces can assist in the accurate determination of setting or location of the

wearable device.

[0059] In yet another embodiment, the wearable device may detect a low

light environment and can dim its display as a result of programming

determining that increasing the brightness of the display to make the

information legible will not be worth the increased power drain.

Consequently, a subset of displayed information may be switched to

audible or haptic feedback. An example of how this can work is where

information about the wearer's pulse is communicated aurally or through

haptic notification. Although communicating a wearer's actual heart rate by

haptic feedback may be overwhelming (e.g. 140 beats per minute in haptic

feedback or a tone sounding 140 times in one minutes), the wearable

device can be programmed to determine which of two or three bands the

wearer's pulse rate fits within and generate a tone or haptic response

specific to that particular band. An example of the pulse bands could be: <

100 beats/min; 100-1 20 beats/min; 130-140 beats/min; >140 beats/min.

The low light environment could be determined by the programming based

on the user inputting that they are running or inputting a running workout or

by detecting the time of day.

[0060] In yet another embodiment, the wearable device can be

synchronized with another device (phone or cloud server) and can access

the wearer's calendar. If the wearable detects an event such as a race, the

wearable can then change its running program or training program to



coincide with the remaining days until the race to improve performance.

The user's fitness and speed can be increased in subsequent runs as the

wearable device's programming gradually modifies the interval profiles to

increase intensity (pace, duration of a high intensity interval, etc.). For

example, pace information is communicated haptically or aurally to the user

during the run (more beats could indicates a faster pace).

[0061] The smart wearable device 400 shown in this embodiment can

receive sensor input from one or more environmental sensors 420, 430,

440, 450, 460 and 470. In response to receiving the sensor input, the

smart wearable device may automatically identify an appropriate task

related to the received input. Accordingly, the smart wearable device 400

may match features of the sensor input to any corresponding algorithms

(capabilities) readily available to the wearable smart device 400 that are

relevant for performing the appropriate task. If the smart wearable device

400 cannot match features of the sensor input to corresponding algorithms

present on the wearable smart device 400, the smart wearable device may

automatically request a new algorithm 304 from several data sources. By

way of example and not limitation, the data sources may include non-

wearable devices 306 such as tablets and smartphones, other wearable

devices 308 and storage systems 310, such as cloud storage. The smart

wearable device 400 may automatically download 3 12 the new algorithm to

perform the appropriate task that corresponds to the received sensor input.

[0062] Accordingly, the programming described in FIG. 4 enables a

wearable device to automatically generate appropriate responses by a

wearable sensor device and associated non-wearable devices that account

for the biological status of the wearer or current environment of the

wearable device without any intervention by the wearer.

[0063] FIG. 5 is a flow diagram 500 of a method for automatically

configuring a smart wearable device using sensor algorithms (capabilities)

downloaded from other devices and data storage systems in response to

automatically determining that an appropriate task should be performed

given a user's signals, such as biological or physiological signals or a new



context that the device is now operating in. In the example embodiment

shown in FIG. 5, a smart wearable device may receive input from at least

one biological sensor located in or external to the smart wearable device

5 10 . The smart wearable device may also optionally receive input from

other sensors such as environmental sensors 520. Using this input, the

smart wearable device may then automatically identify an appropriate task

to perform or a new context in which the device is operating 530. An

example of a new context may be an awake user (one context) that has

gone to sleep (new context). Another example of a new context may be

when the smart wearable device receives changes in biological input from

the user such as patterns of sleep, heart rate and skin temperature. These

changes may cause the smart wearable device to predict that the user

could have a specific medical condition and then automatically request and

download new algorithms to fine tune its own algorithms to monitor the

user's vital signs much closer and adjust outputs necessary for the new

context.

[0064] The smart wearable device may then match the features of the

sensor input to any corresponding algorithms that are relevant for

performing the appropriate task or operating in the new context that are

readily available to the smart wearable device (i.e. present on the smart

wearable device) 540. In response to an absence of matching features to

algorithms that are relevant for performing the appropriate task or operating

in the new context that are readily available to the smart wearable device,

the smart wearable device may request a new algorithm from one or more

data sources 550. The smart wearable device can automatically determine

whether the new algorithm from the other data sources is suitable for the

new task and/or new context. The new algorithm may be automatically

downloaded by the smart wearable device 560 which can enable the smart

wearable device to automatically configure itself 570 to perform the new

task and operate in the new context.

[0065] Conclusion.

[0066] The number of sensors on a smart wearable device may be finite but



the sensor fusion algorithms leverage these sensors and create value that

is much greater than that which is present on the device. Furthermore,

since the smart wearable device described herein has the capability to

sense a user's physical, biological and environmental condition, it is

desirable that the device should also be able to intelligently search for

capabilities that it needs in a new context.

[0067] Embodiments of the present technology may be described with

reference to flowchart illustrations of methods and systems according to

embodiments of the technology, and/or algorithms, formulae, or other

computational depictions, which may also be implemented as computer

program products. In this regard, each block or step of a flowchart, and

combinations of blocks (and/or steps) in a flowchart, algorithm, formula, or

computational depiction can be implemented by various means, such as

hardware, firmware, and/or software including one or more computer

program instructions embodied in computer-readable program code logic.

As will be appreciated, any such computer program instructions may be

loaded onto a computer, including without limitation a general purpose

computer or special purpose computer, or other programmable processing

apparatus to produce a machine, such that the computer program

instructions which execute on the computer or other programmable

processing apparatus create means for implementing the functions

specified in the block(s) of the flowchart(s).

[0068] Accordingly, blocks of the flowcharts, algorithms, formulae, or

computational depictions support combinations of means for performing the

specified functions, combinations of steps for performing the specified

functions, and computer program instructions, such as embodied in

computer-readable program code logic means, for performing the specified

functions. It will also be understood that each block of the flowchart

illustrations, algorithms, formulae, or computational depictions and

combinations thereof described herein, can be implemented by special

purpose hardware-based computer systems which perform the specified

functions or steps, or combinations of special purpose hardware and



computer-readable program code logic means.

[0069] Furthermore, these computer program instructions, such as

embodied in computer-readable program code logic, may also be stored in

a computer-readable memory that can direct a computer or other

programmable processing apparatus to function in a particular manner,

such that the instructions stored in the computer-readable memory produce

an article of manufacture including instruction means which implement the

function specified in the block(s) of the flowchart(s). The computer program

instructions may also be loaded onto a computer or other programmable

processing apparatus to cause a series of operational steps to be

performed on the computer or other programmable processing apparatus to

produce a computer-implemented process such that the instructions which

execute on the computer or other programmable processing apparatus

provide steps for implementing the functions specified in the block(s) of the

flowchart(s), algorithm(s), formula(e), or computational depiction(s).

[0070] It will further be appreciated that "programming" as used herein

refers to one or more instructions that can be executed by a processor to

perform a function as described herein. The programming can be

embodied in software, in firmware, or in a combination of software and

firmware. The programming can be stored local to the device in non-

transitory media, or can be stored remotely such as on a server, or all or a

portion of the programming can be stored locally and remotely.

Programming stored remotely can be downloaded (pushed) to the device

by user initiation, or automatically based on one or more factors, such as,

for example, location, a timing event, detection of an object, detection of a

facial expression, detection of location, detection of a change in location, or

other factors. It will further be appreciated that as used herein, that the

terms processor, central processing unit (CPU), and computer are used

synonymously to denote a device capable of executing the programming

and communication with input/output interfaces and/or peripheral devices.

[0071] From the discussion above it will be appreciated that the technology

can be embodied in various ways, including but not limited to the following:



[0072] 1. A smart wearable device, the device comprising: (a) a housing,

wherein the housing encases components of a wearable smart device; (b)

one or more sensors, wherein at least one sensor is a biological sensor

configured to acquire biological input; (c) a memory; (d) one or more

communications interfaces; (e) a processor; and (f) programming residing

in a non-transitory computer readable medium, wherein the programming is

executable by the computer processor and configured to: (i) receive input

from the one or more sensors to automatically identify an appropriate task

related to the input and a context in which said device is operating; (ii)

match features of the sensor input to any corresponding algorithms readily

available to the wearable smart device that are relevant for performing the

required task; (iii) in response to an absence of matching features of the

sensor input to corresponding algorithms present on the wearable smart

device that are relevant for performing the required task or operating in the

new context, automatically request a new algorithm from one or more data

sources via the one or more communications interfaces, wherein the new

algorithm is suitable for the appropriate task and the new context; and (iii)

automatically download the new algorithm to the smart wearable device to

perform the appropriate task or operate in the new context.

[0073] 2 . The device as recited in any previous embodiment, wherein the

one or more data sources are selected from the group of data sources

consisting of a cloud storage system, a non-wearable device and another

wearable device.

[0074] 3 . The device as recited in any previous embodiment, wherein at

least one sensor is an environmental sensor configured to acquire input

about the device's environment.

[0075] 4 . The device as recited in any previous embodiment, wherein the

smart wearable device has a platform selected from the group consisting of

hand worn devices, finger worn devices, wrist worn devices, head worn

devices, arm worn devices, leg worn devices, angle worn devices, foot

worn devices, toe worn devices, watches, eyeglasses, rings, bracelets,

necklaces, articles of jewelry, articles of clothing, shoes, hats, contact



lenses, and gloves.

[0076] 5 . The device of as recited in any previous embodiment, wherein the

one or more communications interfaces are selected from the group

consisting of a wired communications interface, a wireless communications

interface, a cellular communications interface, a WiFi communications

interface, a near field communications interface, an infrared

communications interface, and a Bluetooth communications interface.

[0077] 6 . The device as recited in any previous embodiment, wherein a

user of the smart wearable device can manually download the new

algorithm to the smart wearable device for performing required tasks.

[0078] 7 . The device as recited in any previous embodiment, wherein the

sensor input is related to one or more of the user's biological characteristics

consisting of blood sugar, stress, fatigue, anxiety, alertness, heart rate,

galvanic skin response, weight, nutrition, digestion rate, metabolic rate,

body temperature, skin temperature, respiration, allergies, sleep patterns,

hydration, drug levels, sweat production and blood analysis.

[0079] 8 . A computer implemented method for enabling a smart wearable

device to automatically configure itself in response to sensor input, the

method comprising: (a) providing a smart wearable device, the device

comprising: (i) a housing, wherein the housing encases components of a

wearable smart device; (ii) one or more sensors, wherein at least one

sensor is a biological sensor configured to acquire biological input; (iii) a

memory; (iv) one or more communications interfaces; and (v) a processor;

(b) receiving input from one or more sensors to automatically identify an

appropriate task related to the input and a context in which a smart

wearable device is operating, wherein at least one or more sensors is a

biological sensor configured to acquire biological input; (c) matching one or

more features of the sensor input to any corresponding algorithms readily

available to the wearable smart device that are relevant for performing the

appropriate task related to the input and context in which a smart wearable

device is operating; (d) in response to an absence of matching features of

the sensor input to corresponding algorithms present on the wearable smart



device that are relevant for performing the required task, automatically

requesting a new algorithm from one or more data sources via the one or

more communications interfaces, wherein the new algorithm is suitable for

the appropriate task related to the input and context in which a smart

wearable device is operating; and (e) automatically downloading the new

algorithm to the smart wearable device to perform the appropriate task

related to the input and operate in the identified context in which a smart

wearable device is operating; (f) wherein said method is performed by

executing programming on at least one computer processor, said

programming residing on a non-transitory medium readable by the

computer processor.

[0080] 9 . The method as recited in any previous embodiment, wherein the

one or more data sources are selected from the group of data sources

consisting of a cloud storage system, a non-wearable device and another

wearable device.

[0081] 10 . The method as recited in any previous embodiment, wherein the

smart wearable device has a platform selected from the group consisting of

hand worn devices, finger worn devices, wrist worn devices, head worn

devices, arm worn devices, leg worn devices, angle worn devices, foot

worn devices, toe worn devices, watches, eyeglasses, rings, bracelets,

necklaces, articles of jewelry, articles of clothing, shoes, hats, contact

lenses, and gloves.

[0082] 11. The method as recited in any previous embodiment, wherein the

one or more communications interfaces are selected from the group

consisting of a wired communications interface, a wireless communications

interface, a cellular communications interface, a WiFi communications

interface, a near field communications interface, an infrared

communications interface, and a Bluetooth communications interface.

[0083] 12 . The method as recited in any previous embodiment, wherein a

user of the smart wearable device can manually download the new

algorithm to the smart wearable device for performing the appropriate task

related to the input and operating in the identified context.



[0084] 13 . The method as recited in any previous embodiment, wherein the

sensor input is related to one or more of the user's biological characteristics

consisting of blood sugar, stress, fatigue, anxiety, alertness, heart rate,

galvanic skin response, weight, nutrition, digestion rate, metabolic rate,

body temperature, skin temperature, respiration, allergies, sleep patterns,

hydration, drug levels, sweat production and blood analysis.

[0085] 14. The method as recited in any previous embodiment, wherein at

least one sensor is an environmental sensor configured to acquire input

about the device's environment.

[0086] 15 . A system for automatically configuring a smart wearable device

in response to senor input, the system comprising: (a) one or more data

sources; and (b) a wearable smart device comprising: (i) a housing,

wherein the housing encases components of a wearable smart device; (ii)

one or more sensors, wherein at least one sensor is a biological sensor

configured to acquire biological input; (iii) a memory; (iv) one or more

communications interfaces; (v) a processor; and (vi) programming residing

in a non-transitory computer readable medium, wherein the programming is

executable by the computer processor and configured to: receive input from

the one or more sensors to automatically identify an appropriate task

related to the input and a context in which said device is operating; match

features of the sensor input to any corresponding algorithms readily

available to the wearable smart device that are relevant for performing the

required task; in response to an absence of matching features of the sensor

input to corresponding algorithms present on the wearable smart device

that are relevant for performing the required task or operating in the new

context, automatically request a new algorithm from one or more data

sources via the one or more communications interfaces, wherein the new

algorithm is suitable for the appropriate task and the new context; and

automatically download the new algorithm to the smart wearable device to

perform the appropriate task or operate in the new context.

[0087] 16 . The system as recited in any previous embodiment, wherein the

one or more data sources are selected from the group of data sources



consisting of a cloud storage system, a non-wearable device and another

wearable device.

[0088] 17 . The system as recited in any previous embodiment, wherein the

smart wearable device has a platform selected from the group consisting of

hand worn devices, finger worn devices, wrist worn devices, head worn

devices, arm worn devices, leg worn devices, angle worn devices, foot

worn devices, toe worn devices, watches, eyeglasses, rings, bracelets,

necklaces, articles of jewelry, articles of clothing, shoes, hats, contact

lenses, and gloves.

[0089] 18 . The system as recited in any previous embodiment, wherein the

one or more communications interfaces are selected from the group

consisting of a wired communications interface, a wireless communications

interface, a cellular communications interface, a WiFi communications

interface, a near field communications interface, an infrared

communications interface, and a Bluetooth communications interface.

[0090] 19 . The system as recited in any previous embodiment, wherein a

user of the smart wearable device can manually download the new

algorithm to the smart wearable device for performing required tasks.

[0091] 20. The system as recited in any previous embodiment, wherein the

sensor input is related to one or more of the user's biological characteristics

consisting of blood sugar, stress, fatigue, anxiety, alertness, heart rate,

galvanic skin response, weight, nutrition, digestion rate, metabolic rate,

body temperature, skin temperature, respiration, allergies, sleep patterns,

hydration, drug levels, sweat production and blood analysis.

[0092] 2 1 . A wearable sensor apparatus with environmental capture,

comprising: (a) a computer processor with memory; (b) a plurality of

sensors operably coupled to the processor; (c) a library of pre-defined

environmental sensor data for a plurality of sensors; and (d) programming

in a non-transitory computer readable medium and executable on the

computer processor for performing steps comprising: (i) capturing sensor

data at regular intervals over time; (ii) classifying the captured sensor data

by comparing the captured sensor data with the pre-defined library of



environmental sensor data; and (iii) modifying wearable device functions

based on the sensor data classification.

[0093] 22. An apparatus as recited in any previous embodiment, wherein

the sensor is a sensor selected from the group of sensors consisting of a

sound sensor, a light sensor, a temperature sensor, an altitude sensor, a

motion sensor, a video sensor, and a position sensor.

[0094] 23. An apparatus as recited in any previous embodiment, wherein

the programming further comprises the steps: evaluating captured sound

sensor data to detect words; and using the meaning of detected words in

the classification of the current environment.

[0095] 24. An apparatus as recited in any previous embodiment, wherein

the programming further comprises the steps: evaluating captured video

camera sensor data to detect the presence of faces; and using the

presence of detected faces in the classification of the current environment.

[0096] 25. An apparatus as recited in any previous embodiment, the

wearable apparatus further comprising: a notification output device coupled

to the processor configured to notify the wearer of the wearable apparatus

of modification events.

[0097] 26. An apparatus as recited in any previous embodiment, wherein

the notification output device comprises a haptic device selected from the

group of haptic devices consisting of a vibrating device, a heating element,

a cooling element, an electroactive polymer, a capacitive voltage generator,

and a Braille coding actuator.

[0098] 27. An apparatus as recited in any previous embodiment, wherein

the notification output device comprises a non-haptic device selected from

the group of non-haptic devices consisting of a light generating device and

a sound generating device.

[0099] 28. An apparatus as recited in any previous embodiment, the

wearable apparatus further comprising: (a) a communications link operably

coupled to the processor, the link having a transmitter and receiver; and (b)

programming in a non-transitory computer readable medium and

executable on the computer processor for performing steps comprising: (i)



transmitting acquired sensor data to a remote computer; (ii) receiving

environment classifications and program commands from the remote

computer; and (iii) executing program commands received from the remote

computer.

[00100] 29. An apparatus as recited in any previous embodiment, wherein

the remote computer comprises a non-wearable device.

[00101] 30. An apparatus as recited in any previous embodiment, wherein

the communication between the wearable device and the remote computer

is a wireless communication system selected from the group of systems

consisting of Bluetooth, Wi-Fi, infrared, cellular, and near field

communications.

[00102] 3 1 . A computer implemented method for monitoring wearable

sensors and location context, the method comprising: (a) providing a library

of pre-defined environmental sensor data for different types of sensors; (b)

capturing sensor data from sensors of a wearable sensor device over time;

(c) classifying the captured sensor data by comparing the captured sensor

data with the pre-defined library of environmental sensor data; and (d)

modifying wearable device functions based on the sensor data

classification; (e) wherein the method is performed by executing

programming on at least one computer processor, the programming

residing on a non-transitory medium readable by the computer processor.

[00103] 32. A method as recited in any previous embodiment, further

comprising: actuating a notification output device to notify the wearer of the

wearable apparatus of function modification events.

[00104] 33. A method as recited in any previous embodiment, further

comprising: capturing sound sensor data; evaluating captured sound

sensor data to detect words; and using the meaning of detected words in

the classification of the current environment sensor data.

[00105] 34. A method as recited in any previous embodiment, further

comprising: capturing video camera sensor data; evaluating captured video

camera sensor data to detect the presence of faces; and using the

presence of detected faces in the classification of the current environment



sensor data.

[00106] 35. A method as recited in any previous embodiment, further

comprising: communicating acquired sensor data to a remote computer

through a communications link; receiving program commands for the

wearable device from the remote computer; and executing program

commands received from the remote computer.

[00107] 36. A method as recited in any previous embodiment, further

comprising: designating program commands for control of remote computer

functions based on acquired sensor data classifications; and transmitting

program commands to a remote computer from the wearable device

through a communications link; wherein control of designated remote

computer functions is initiated by wearable sensor data classification.

[00108] Although the description above contains many details, these should

not be construed as limiting the scope of the technology but as merely

providing illustrations of some of the presently preferred embodiments of

this technology. Therefore, it will be appreciated that the scope of the

present technology fully encompasses other embodiments which may

become obvious to those skilled in the art, and that the scope of the present

technology is accordingly to be limited by nothing other than the appended

claims, in which reference to an element in the singular is not intended to

mean "one and only one" unless explicitly so stated, but rather "one or

more." All structural, chemical, and functional equivalents to the elements

of the above-described preferred embodiment that are known to those of

ordinary skill in the art are expressly incorporated herein by reference and

are intended to be encompassed by the present claims. Moreover, it is not

necessary for a device or method to address each and every problem

sought to be solved by the present technology, for it to be encompassed by

the present claims. Furthermore, no element, component, or method step

in the present disclosure is intended to be dedicated to the public

regardless of whether the element, component, or method step is explicitly

recited in the claims. No claim element herein is to be construed under the

provisions of 35 U.S.C. 112 unless the element is expressly recited using



the phrase "means for" or "step for".



CLAIMS

What is claimed is:

1. A smart wearable device, the device comprising:

(a) a housing, wherein the housing encases components of a

wearable smart device;

(b) one or more sensors, wherein at least one sensor is a

biological sensor configured to acquire biological input;

(c) a memory;

(d) one or more communications interfaces;

(e) a processor; and

(f) programming residing in a non-transitory computer readable

medium, wherein the programming is executable by the computer processor and

configured to:

(i) receive input from the one or more sensors to

automatically identify an appropriate task related to the input and a context

in which said device is operating;

(ii) match features of the sensor input to any

corresponding algorithms readily available to the wearable smart device

that are relevant for performing the required task;

(iii) in response to an absence of matching features of the

sensor input to corresponding algorithms present on the wearable smart

device that are relevant for performing the required task or operating in the

new context, automatically request a new algorithm from one or more data

sources via the one or more communications interfaces, wherein the new

algorithm is suitable for the appropriate task and the new context; and

(iii) automatically download the new algorithm to the smart

wearable device to perform the appropriate task or operate in the new

context.

2 . The device of claim 1, wherein the one or more data sources are

selected from the group of data sources consisting of a cloud storage system, a



non-wearable device and another wearable device.

3 . The device of claim 1, wherein at least one sensor is an

environmental sensor configured to acquire input about the device's environment.

4 . The device of claim 1, wherein the smart wearable device has a

platform selected from the group consisting of hand worn devices, finger worn

devices, wrist worn devices, head worn devices, arm worn devices, leg worn

devices, angle worn devices, foot worn devices, toe worn devices, watches,

eyeglasses, rings, bracelets, necklaces, articles of jewelry, articles of clothing,

shoes, hats, contact lenses, and gloves.

5 . The device of claim 1, wherein the one or more communications

interfaces are selected from the group consisting of a wired communications

interface, a wireless communications interface, a cellular communications

interface, a WiFi communications interface, a near field communications interface,

an infrared communications interface, and a Bluetooth communications interface.

6 . The device of claim 1, wherein a user of the smart wearable device

can manually download the new algorithm to the smart wearable device for

performing required tasks.

7 . The device of claim 1, wherein the sensor input is related to one or

more of the user's biological characteristics consisting of blood sugar, stress,

fatigue, anxiety, alertness, heart rate, galvanic skin response, weight, nutrition,

digestion rate, metabolic rate, body temperature, skin temperature, respiration,

allergies, sleep patterns, hydration, drug levels, sweat production and blood

analysis.

8 . A computer implemented method for enabling a smart wearable

device to automatically configure itself in response to sensor input, the method

comprising:



(a) providing a smart wearable device, the device comprising:

(i) a housing, wherein the housing encases components of a

wearable smart device;

(ii) one or more sensors, wherein at least one sensor is a

biological sensor configured to acquire biological input;

(iii) a memory;

(iv) one or more communications interfaces; and

(v) a processor;

(b) receiving input from one or more sensors to automatically identify an

appropriate task related to the input and a context in which a smart wearable

device is operating, wherein at least one or more sensors is a biological sensor

configured to acquire biological input;

(c) matching one or more features of the sensor input to any

corresponding algorithms readily available to the wearable smart device that are

relevant for performing the appropriate task related to the input and context in

which a smart wearable device is operating;

(d) in response to an absence of matching features of the sensor input

to corresponding algorithms present on the wearable smart device that are

relevant for performing the required task, automatically requesting a new algorithm

from one or more data sources via the one or more communications interfaces,

wherein the new algorithm is suitable for the appropriate task related to the input

and context in which a smart wearable device is operating; and

(e) automatically downloading the new algorithm to the smart wearable

device to perform the appropriate task related to the input and operate in the

identified context in which a smart wearable device is operating;

(f) wherein said method is performed by executing programming on at

least one computer processor, said programming residing on a non-transitory

medium readable by the computer processor.

9 . The method of claim 8, wherein the one or more data sources are

selected from the group of data sources consisting of a cloud storage system, a

non-wearable device and another wearable device.



10 . The method of claim 8, wherein the smart wearable device has a

platform selected from the group consisting of hand worn devices, finger worn

devices, wrist worn devices, head worn devices, arm worn devices, leg worn

devices, angle worn devices, foot worn devices, toe worn devices, watches,

eyeglasses, rings, bracelets, necklaces, articles of jewelry, articles of clothing,

shoes, hats, contact lenses, and gloves.

11. The method of claim 8, wherein the one or more communications

interfaces are selected from the group consisting of a wired communications

interface, a wireless communications interface, a cellular communications

interface, a WiFi communications interface, a near field communications interface,

an infrared communications interface, and a Bluetooth communications interface.

12 . The method of claim 8, wherein a user of the smart wearable device

can manually download the new algorithm to the smart wearable device for

performing the appropriate task related to the input and operating in the identified

context.

3 . The method of claim 8, wherein the sensor input is related to one or

more of the user's biological characteristics consisting of blood sugar, stress,

fatigue, anxiety, alertness, heart rate, galvanic skin response, weight, nutrition,

digestion rate, metabolic rate, body temperature, skin temperature, respiration,

allergies, sleep patterns, hydration, drug levels, sweat production and blood

analysis.

4 . The method of claim 8, wherein at least one sensor is an

environmental sensor configured to acquire input about the device's environment.

15 . A system for automatically configuring a smart wearable device in

response to senor input, the system comprising:

(a) one or more data sources; and

(b) a wearable smart device comprising:



(i) a housing, wherein the housing encases components of a

wearable smart device;

(ii) one or more sensors, wherein at least one sensor is a

biological sensor configured to acquire biological input;

(iii) a memory;

(iv) one or more communications interfaces;

(v) a processor; and

(vi) programming residing in a non-transitory computer readable

medium, wherein the programming is executable by the computer processor and

configured to:

receive input from the one or more sensors to automatically

identify an appropriate task related to the input and a context in which said

device is operating;

match features of the sensor input to any corresponding

algorithms readily available to the wearable smart device that are relevant

for performing the required task;

in response to an absence of matching features of the sensor

input to corresponding algorithms present on the wearable smart device

that are relevant for performing the required task or operating in the new

context, automatically request a new algorithm from one or more data

sources via the one or more communications interfaces, wherein the new

algorithm is suitable for the appropriate task and the new context; and

automatically download the new algorithm to the smart

wearable device to perform the appropriate task or operate in the new

context.

16 . The system of claim 15, wherein the one or more data sources are

selected from the group of data sources consisting of a cloud storage system, a

non-wearable device and another wearable device.

17 . The system of claim 15, wherein the smart wearable device has a

platform selected from the group consisting of hand worn devices, finger worn



devices, wrist worn devices, head worn devices, arm worn devices, leg worn

devices, angle worn devices, foot worn devices, toe worn devices, watches,

eyeglasses, rings, bracelets, necklaces, articles of jewelry, articles of clothing,

shoes, hats, contact lenses, and gloves.

18 . The system of claim 15, wherein the one or more communications

interfaces are selected from the group consisting of a wired communications

interface, a wireless communications interface, a cellular communications

interface, a WiFi communications interface, a near field communications interface,

an infrared communications interface, and a Bluetooth communications interface.

19 . The system of claim 15, wherein a user of the smart wearable device

can manually download the new algorithm to the smart wearable device for

performing required tasks.

20. The system of claim 15, wherein the sensor input is related to one or

more of the user's biological characteristics consisting of blood sugar, stress,

fatigue, anxiety, alertness, heart rate, galvanic skin response, weight, nutrition,

digestion rate, metabolic rate, body temperature, skin temperature, respiration,

allergies, sleep patterns, hydration, drug levels, sweat production and blood

analysis.

2 1 . A wearable sensor apparatus with environmental capture

comprising

(a) a computer processor with memory;

(b) a plurality of sensors operably coupled to the processor;

(c) a library of pre-defined environmental sensor data for a plurality of

sensors; and

(d) programming in a non-transitory computer readable medium and

executable on the computer processor for performing steps comprising:

(i) capturing sensor data at regular intervals over time;

(ii) classifying the captured sensor data by comparing the



captured sensor data with the pre-defined library of environmental sensor data;

and

(iii) modifying wearable device functions based on the sensor

data classification.

22. An apparatus as recited in claim 2 1 , wherein said sensor is a sensor

selected from the group of sensors consisting of a sound sensor, a light sensor, a

temperature sensor, an altitude sensor, a motion sensor, a video sensor, and a

position sensor.

23. An apparatus as recited in claim 22, wherein said programming

further comprises the steps:

evaluating captured sound sensor data to detect words; and

using the meaning of detected words in the classification of the

current environment.

24. An apparatus as recited in claim 22, wherein said programming

further comprises the steps:

evaluating captured video camera sensor data to detect the presence of

faces; and

using the presence of detected faces in the classification of the current

environment.

25. An apparatus as recited in claim 2 , said wearable apparatus further

comprising:

a notification output device coupled to the processor configured to notify the

wearer of the wearable apparatus of modification events.

26. An apparatus as recited in claim 25, wherein said notification output

device comprises a haptic device selected from the group of haptic devices

consisting of a vibrating device, a heating element, a cooling element, an

electroactive polymer, a capacitive voltage generator, and a Braille coding



actuator.

27. An apparatus as recited in claim 25, wherein said notification output

device comprises a non-haptic device selected from the group of non-haptic

devices consisting of a light generating device and a sound generating device.

28. An apparatus as recited in claim 2 1 , said wearable apparatus further

comprising:

(a) a communications link operably coupled to the processor, the link

having a transmitter and receiver; and

(b) programming in a non-transitory computer readable medium and

executable on the computer processor for performing steps comprising:

(i) transmitting acquired sensor data to a remote computer;

(ii) receiving environment classifications and program commands

from the remote computer; and

(iii) executing program commands received from the remote

computer.

29. An apparatus as recited in claim 28, wherein said remote computer

comprises a non-wearable device.

30. An apparatus as recited in claim 28, wherein said communication

between said wearable device and said remote computer is a wireless

communication system selected from the group of systems consisting of

Bluetooth, Wi-Fi, infrared, cellular, and near field communications.

3 1 . A computer implemented method for monitoring wearable sensors

and location context, the method comprising:

(a) providing a library of pre-defined environmental sensor data for

different types of sensors;

(b) capturing sensor data from sensors of a wearable sensor device

over time;



(c) classifying the captured sensor data by comparing the captured

sensor data with the pre-defined library of environmental sensor data; and

(d) modifying wearable device functions based on the sensor data

classification;

(e) wherein said method is performed by executing programming on at

least one computer processor, said programming residing on a non-transitory

medium readable by the computer processor.

32. A method as recited in claim 3 1 , further comprising:

actuating a notification output device to notify the wearer of the wearable

apparatus of function modification events.

33. A method as recited in claim 3 , further comprising:

capturing sound sensor data;

evaluating captured sound sensor data to detect words; and

using the meaning of detected words in the classification of the current

environment sensor data.

34. A method as recited in claim 3 , further comprising:

capturing video camera sensor data;

evaluating captured video camera sensor data to detect the presence of

faces; and

using the presence of detected faces in the classification of the current

environment sensor data.

35. A method as recited in claim 3 , further comprising:

communicating acquired sensor data to a remote computer through a

communications link;

receiving program commands for the wearable device from the remote

computer; and

executing program commands received from the remote computer.



36. A method as recited in claim 3 1 , further comprising:

designating program commands for control of remote computer functions

based on acquired sensor data classifications; and

transmitting program commands to a remote computer from the wearable

device through a communications link;

wherein control of designated remote computer functions is initiated by

wearable sensor data classification.













INTERNATIONAL SEARCH REPORT International application No.

PCT/US2015/016603

A . CLASSIFICATION O F SUBJECT MATTER
IPC(8) - B29C 45/14 (201 5.01)
CPC - B29C 45/14639 (201 5.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) - A61B 5/1 1; B29C 45/14, 45/76 (2015.01)
USPC - 600/301, 500, 547

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
CPC - B29C 45/14639, 45/1671; G06F 1/163 (2014.12) (keyword delimited)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

Orbit, Google Patents, Google.
Search terms used: smart wearable devices, context, algorithms, tasks, matching, downloading.

C . DOCUMENTS CONSIDERED T O B E RELEVANT

Category* Citation o f document, with indication, where appropriate, of the relevant passages Relevant to claim No.

W O 2012/170924 A2 (RAHMAN) 13 December 2012 (13.12.2012) entire document 21-23, 25-33, 35-36

1-20, 24, 34

U S 2007/0055324 A 1 (THOMPSON et al) 08 March 2007 (08.03.2007) entire document 1-20

U S 2012/0212593 A 1 (NA'AMAN) 23 August 2012 (23.08.2012) entire document 24, 34

US 2007/0161874 A 1 (AERTS) 12 July 2007 (12.07.2007) entire document 1-36

US 201 1/0245633 A 1 (GOLDBERG et al) 6 October 201 (6.10.201 ) entire document 1-36 .

US 2005/0250996 A 1 (SHIRAI et al) 10 November 2005 (10.1 1.2005) entire document 1-36

I I Further documents are listed in the continuation o f Box C .

* Special categories of cited documents: T "

□
later document published after the international filing date orprionty

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published on or after the international 'X document of particular relevance: the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other Ύ " document of particular relevance: the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than '&" document member of the same patent family
the priority date claimed

Date of the actual completion o f the international search Date o f mailing of the international search report

04 June 2015 0 7 J U L 2015
Name and mailing address o f the ISA/US Authorized officer:

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R . Copenheaver

P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONALSEARCH REPORT International application No.

PCT/US2015/016603

Box No. II Observ ations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the followine reasons-

Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

Claims Nos.:
because they relate to parts of the international application that do not comply with the.prescribed requirements to such
extent that no meaningful international search can be carried out, specifically:

Claims Nos.:
because they are dependent claims and are not drafted iri accordance with the second and third sentences of Rule 6.4(a).

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See last page

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

No required additional search fees were timely paid by the applicant. Consequently, this international search report
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT Internationa) application No.

PCT/US2015/016603

Continuation of Box No. Ill:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I, claims 1-20, drawn to a system and method for a smart wearable device and context based algorithm matching.
Group II, claims 21-36, drawn to a wearable sensor apparatus for modifying device functions based on sensor data classification.

The inventions listed as Groups I, II and III do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the
Group I invention: automatically request a new algorithm from one or more data sources via the one or more communications interfaces,
wherein the new algorithm is suitable for the appropriate task and the new context; and automatically download the new algorithm to the
smart wearable device to perform the appropriate task as claimed therein is not present in the invention of Group II. The special
technical feature of the Group II invention: classifying the captured sensor data by comparing the captured sensor data with the
pre-defined library of environmental sensor data; and modifying wearable device functions based on the sensor data classification as
claimed therein is not present in the invention of Group I.

Groups I and II lack unity of invention because even though the inventions of these groups require the technical feature of a wearable
sensor apparatus comprising: a computer processor with memory; a plurality of sensors operably coupled to the processor;
programming in a non-transitory computer readable medium and executable on the computer processor for performing steps comprising:
capturing sensor data, this technical feature is not a special technical feature as it does not make a contribution over the prior art.

Specifically, US 2005/0250996 A (SHIRAI et al) 10 November 2005 (10.1 .2005) teaches a wearable sensor apparatus comprising (the
CPU 2 1 makes a comprehensive evaluation of the analysis results, and determines the psychological state of the user who wears the
biological sensor device 10, Para. 36): a computer processor with memory (the content playback apparatus 20 includes a central
processing unit (CPU) 2 1 and read-only memory (ROM) 23 in which a program performed by the CPU 21, Para. 29); a plurality of
sensors operably coupled to the processor (the CPU 2 1 analyzes biological information serving as an output of each biological sensor of
the biological sensor device 10, Para. 36); programming in a non-transitory computer readable medium and executable on the computer
processor for performing steps comprising: capturing sensor data (when the content playback apparatus 20 plays back an image and
sound by reading data of the image and sound recorded in the external storage unit 42, by capturing data of the image and sound in the
content playback apparatus 20 from an external apparatus via the communication cable 45, Para. 36).

Since none of the special technical features of the Group I or II inventions are found in more than one of the inventions, unity of invention
is lacking.

Form PCT/ISA/210 (extra sheet) (July 2009)


	abstract
	description
	claims
	drawings
	wo-search-report

