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

(19) World Intellectual Property
Organization I

International Bureau
(10) International Publication Number

(43) International Publication Date WO 2015/119354 Al
13 August 2015 (13.08.2015) P O P C T

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
H04R 1/10 (2006.01) kind of national protection available): AE, AG, AL, AM,

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(21) International Application Number: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

PCT/KR2014/009565 DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,

13 October 2014 (13.10.2014) KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,

(25) Filing Language: English PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,

(26) Publication Language: English SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(30) Priority Data:
61/937,389 7 February 2014 (07.02.2014) US (84) Designated States (unless otherwise indicated, for every

14/449,079 31 July 2014 (3 1.07.2014) US kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,

(71) Applicant: SAMSUNG ELECTRONICS CO., LTD. TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
[KR/KR]; 129, Samsung-ro, Yeongtong-gu, Suwon-si, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
Gyeonggi-do 443-742 (KR). DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,(72) Inventors: SAKAI, Ryutaro; 336, Calcaterra Place, Palo
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,Alto, California 94306 (US). MILLIE, Alex; 233, Chest
GW, KM, ML, MR, NE, SN, TD, TG).nut St.#2, San Francisco, California 94133 (US). OVER-

CASH, Richard; 449, Filbert St.#6, San Francisco, Cali Published:
fornia 94133 (US).

— with international search report (Art. 21(3))
(74) Agent: Y.P.LEE, MOCK & PARTNERS; 12F Daelim

Acrotel, 13 Eonju-ro 30-gil, Gangnam-gu, Seoul 135-971
(KR).

(54) Title: WEARABLE ELECTRONIC SYSTEM

(57) Abstract: An electronic wearable device includes an electrical cord for carrying electrical signals. An electrical power module
includes an interface for detachable connection to the electrical cord. A first audio module includes an interface for detachable con -
necting to the electrical cord. A second audio module includes an interface for detachable connecting to the electrical cord. The elec -
trical cord is configured to support the first audio module and the second audio module thereon. A controller module controls the
first audio module and the second audio module.



Description

Title of Invention: WEARABLE ELECTRONIC SYSTEM

Technical Field
[I] One or more embodiments relate generally to audio devices, and in particular, to

multi-mode wearable devices.

Background Art
[2] Personal listening devices, such as headphones, headsets, and ear buds, are used to

reproduce sound for users from electronic devices, such as music players, recorders,

cell phones, etc.

Disclosure of Invention
[3] Most personal listening devices simply pass sound from a sound producing electronic

device to the speaker portions of the listening device.

[4] According to the present invention, there is provided an electronic wearable device,

comprising an electrical cord for carrying electrical signals, an electrical power module

having an interface for detachable coupling to the electrical cord, a first audio module

having an interface for detachable coupling to the electrical cord, a second audio

module having an interface for detachable coupling to the electrical cord, wherein the

electrical cord is configured to support the first audio module and the second audio

module thereon, and a controller module for controlling the first audio module and the

second audio module.

Brief Description of Drawings
[5] FIG. 1 shows a wearable device system for audio communication, according to an

embodiment.

[6] FIG. 2A shows an audio module that includes a battery and ear bud disconnected for

a wearable device for audio communication, according to an embodiment.

[7] FIG. 2B shows an audio module that includes a battery and ear bud connected for

charging for a wearable device for audio communication, according to an embodiment.

[8] FIG. 2C shows extra audio modules that include a battery and ear bud for a wearable

device for audio communication, according to an embodiment.

[9] FIG. 3 shows an example system including audio modules with an ear bud and

magnet for mating for the wearable device, according to an embodiment.

[10] FIG. 4 shows audio modules with ear buds including a swappable cord for a

wearable device, according to an embodiment.

[II] FIG. 5 shows an example of components for an audio module for an ear bud for one

side of a wearable device, according to an embodiment.

[12] FIG. 6 shows an example of components for an audio module for an ear bud for



another side of a wearable device, according to an embodiment.
[13] FIG. 7A shows an example computing environment or ecosystem, that provides

hands free control of an ecosystem of content and devices accessible to a wearable

device, according to an embodiment.

[14] FIG. 7B shows a block diagram of an example implementation of an embodiment of

the electronic wearable device in conjunction with one or more other devices, such as

devices shown in FIG. 7A.

[15] FIG. 8 shows an embodiment of a wearable device that includes electronic

components disposed in an audio module connected with the left ear bud and in an

audio module connected with the right ear bud, according to an embodiment.

[16] FIG. 9 shows an embodiment of a wearable device that includes electronic

components disposed in a band, and includes a housing connected with a left ear bud

and another housing connected with the right ear bud according to an embodiment.

[17] FIG. 10 shows an embodiment of a wearable device including electronic components

disposed in a band and electronic components connected with the left ear bud and

electronic components connected with the right ear bud, according to an embodiment.

[18] FIG. 11 is a high level block diagram showing a computing system comprising a

computer system useful for implementing an embodiment.

Best Mode for Carrying out the Invention
[19] One or more embodiments relate to a wearable audio device. In one embodiment, an

electronic wearable device includes an electrical cord for carrying electrical signals.

An electrical power module includes an interface for detachable connection to the

electrical cord. In one embodiment, a first audio module includes an interface for de

tachable connecting to the electrical cord. A second audio module includes an interface

for detachable connecting to the electrical cord. The electrical cord is configured to

support the first audio module and the second audio module thereon. A controller

module controls the first audio module and the second audio module.

[20] The first audio module can comprise a first housing maintaining a first audio

transducer, and the second audio module can comprise a second housing maintaining a

second audio transducer.

[21] The electrical power module can be disposed in one of: the first housing, the second

housing and the electrical cord, and the controller module can be disposed in one of:

the first housing, the second housing and the electrical cord.

[22] The wearable audio device can further comprise a connection module that wirelessly

connects to an electronic device, and one or more microphones.

[23] The first audio module and the second audio module each can include one or more

magnets for magnetically coupling the first audio module with the second audio



module, and one of the first audio module and the second audio module can comprise a

sensor for sensing proximity of the first audio module with the second audio module.

[24] One or more of the first audio module and the second audio module can comprise

one or more sensors for determining whether one or more of the first audio module and

the second audio module are in use or the wearable device is placed in a necklace con

figuration.

[25] The wearable electronic device can communicate with the electronic device for

providing hands free control of an ecosystem of content and devices accessible to the

wearable device.

[26] The electronic wearable device can provide contextual information based on one or

more of user context with the electronic wearable device and information from one or

more of the electronic device, a server device and a cloud-based service.

[27] One or more of the electrical power module, the connection module, the first audio

module and the second audio module can be swappable with a same or different

component.

[28] The electrical cord can be coupled with a swappable band.

[29] The wearable device can comprise one or more haptic elements for providing noti

fications.

[30] The controller module can be coupled to at least one activation element comprising

one or more of: at least one button, a digitizer, and a capacitive area.

[31] The electronic device or other devices in the ecosystem can comprise one or more of:

a smart phone, a tablet, another wearable device, a smart TV, an appliance, and a

vehicle.

[32] In another embodiment, a system that comprises an electronic wearable device that is

configured for communicating with an electronic device. The wearable device

comprises an electrical cord for carrying electrical signals. An electrical power module

includes an interface for detachable coupling to the electrical cord. A first audio

module includes an interface for detachable coupling to the electrical cord. A second

audio module includes an interface for detachable coupling to the electrical cord. The

electrical cord is configured to support the first audio module and the second audio

module thereon. A controller module controls the first audio module and the second

audio module.

[33] In one embodiment, a wearable device comprises an electrical cord that carries

electrical signals. A first audio module includes an interface for detachable coupling to

the electrical cord. A second audio module includes an interface for detachable

coupling to the electrical cord. The first audio module and the second audio module

each include one or more elements for removably coupling to one another.

[34] The wearable device can further comprise an electrical power module having an



interface for detachable coupling to the electrical cord, and a controller module for

controlling the first audio module and the second audio module.

[35] The first audio module can comprise a first housing maintaining a first audio

transducer, and the second audio module can comprise a second housing maintaining a

second audio transducer.

[36] The electrical power module can be disposed in one of: the first housing, the second

housing and the electrical cord, the controller module can be disposed in one of: the

first housing, the second housing and the electrical cord, and one or more of the

electrical power module, the connection module the first audio module and the second

audio module can be swappable with a same or different component.

[37] The electrical cord can be coupled with a swappable band, and the wearable device

comprises one or more haptic elements for providing notifications.

[38] These and other features, aspects and advantages of the one or more embodiments

will become understood with reference to the following description, appended claims

and accompanying figures.

Mode for the Invention
[39] The following description is made for the purpose of illustrating the general

principles of one or more embodiments and is not meant to limit the inventive concepts

claimed herein. Further, particular features described herein can be used in com

bination with other described features in each of the various possible combinations and

permutations. Unless otherwise specifically defined herein, all terms are to be given

their broadest possible interpretation including meanings implied from the speci

fication as well as meanings understood by those skilled in the art and/or as defined in

dictionaries, treatises, etc.

[40] One or more embodiments relate to a wearable audio device. In one embodiment, an

electronic wearable device includes an electrical cord for carrying electrical signals.

An electrical power module includes an interface for detachable connection to the

electrical cord. In one embodiment, a first audio module includes an interface for de

tachable connecting to the electrical cord. A second audio module includes an interface

for detachable connecting to the electrical cord. The electrical cord is configured to

support the first audio module and the second audio module thereon. A controller

module controls the first audio module and the second audio module.

[41] FIG. 1 shows a wearable device system 100 for audio communication, according to

an embodiment. In one embodiment, the wearable device 105 includes audio output

devices such as ear buds 111 and 113, a swappable cord (or cable) 116 therebetween,

at least one battery coupled with an audio module 110, a controller module coupled

with an the audio module 110 and/or the audio module 112 that controls the audio



module 110 and/or the audio module 112 with, for example, controls including audio

controls (e.g., buttons, touch interfaces, microphone (e.g., using voice recognition),

motion sensing, etc.). In one embodiment, the controls are placed near the front of the

cord or cable when worn by a user as a necklace for easy and comfortable access. In

another example, the controls are positioned on either or both audio modules 110 and

112. The ear buds 111 and 113 may be attached to the swappable cord 116 through a

data connection, (e.g., micro USB, or any other suitable connectivity). In one example,

the audio module 110 is connected with a connector 114 (e.g., male micro USB,

female micro USB, any other suitable connectors, etc.) and the audio module 112 is

connected with a connector 115 (e.g., female micro USB, male micro USB, etc.). In

one example, the wearable device 105 may communicate with an electronic host

device 120 (e.g., a smart phone, a tablet device, a computing device, an appliance, a

wearable device (e.g., a wrist or pendant device), a vehicle, etc.) using a commu

nication medium 130, such as a wireless gateway (e.g., Bluetooth®, etc.). In one em

bodiment, the wearable device 105 is wearable by a user for listening to audio through

one or both of the ear buds 111 and 112.

[42] In one embodiment, the cord or cable 116 may include a cable running through the

cord or cable for communication between the audio modules 110 and 112. In one em

bodiment, the cord or cable 116 may include material overmolded of other soft

material (e.g., foam, gel, plastic, other molded material, etc.) for wearable comfort. In

one example, the cord or cable 116 may be shaped for comfortable fit when placed

against a user's neck. In one embodiment, the cord or cable 116 is designed based on

specific uses, such as water resistant or waterproof for watersport use, includes ad

ditional padding or material for jogging or sports/activities that would cause the cable

or cord 116 to move when the wearable device 105 is in use (e.g., ear buds deployed in

a user's ear, worn as a necklace and audio modules 110 and 112 are powered on, in

stand-by or operational, etc.). In one embodiment, the cord or cable 116 may include

shape-memory alloy or superelastic (or pseudoelastic) material, such as nitinol.

[43] In one embodiment, the wearable device 105 has a weight that is ergonomically dis

tributed between the cable or cord 116 and the ear buds 111 and 113 when worn by a

user (either as a necklace, worn in one ear, or worn in both ears).

[44] FIG. 2A shows an audio module 110 that includes a battery and ear bud 111 dis

connected for a wearable device 105 for audio communication, according to an em

bodiment. In one example embodiment, the audio module 110 may include a battery

(e.g., rechargeable battery, replaceable battery, etc.), indicator LED(s), voice activation

button (e.g., digital assistant activation, voice command acceptance trigger, etc.) or

touch activated device (e.g., resistive digitizer, touchscreen button, capacitive area or

button, etc.), power button or touch activated device, and an audio driver. As shown,



the connector 114 (e.g., a male micro USB connector) is disconnected from the audio

module 110. In one example, the capacitive area or button and resistive digitizer may

be programmable to serve as controls (e.g., volume, power, microphone control, mute,

directional control (forward/back), etc.).

[45] In one embodiment, the cord or cable 116 may include one or more haptic elements

including a haptic motor for haptic notifications (e.g., low battery warning, incoming

messages (e.g., voicemail or text message, incoming calls, specific caller, timer noti

fications, distance notification, etc.). In one embodiment, the haptic element(s) may be

located behind the neck when the wearable device 105 is worn by a user, spread out

around the cable or cord 116, or a single haptic element placed in a desired or con

figurable location on the wearable device 105.

[46] In one example embodiment, the audio module 112 may include a controller module,

connection module, volume buttons or touch sensitive controls, play button or touch

control, a hall-effect sensor, one or more microphones, and an audio driver. In one

example embodiment, the audio modules 110 and 112 may include other sensors, such

as a motion sensor, pressure sensor, touch sensor, temperature sensor, barometric

sensor, gyroscopic sensor, global positioning system (GPS) sensor or module, light

sensor, etc.

[47] In one embodiment, the connection module of one audio module (e.g., audio module

112) may comprise a wireless antenna (e.g., a Bluetooth® antenna, Wi-Fi antenna,

cellular antenna, etc.) to wirelessly connect to a host device 120. Other components

may include a controller module, physical buttons (configured to control volume, play

music, etc.), transducers (such as a Hall-effect sensor), microphone, or audio driver.

The other audio module (e.g., audio module 110) with ear bud 111 may comprise a

battery for powering the wearable device 105, along with one or more indicator LEDs,

physical buttons (configured to be a power button, or virtual assistant activation (e.g.,

S-Voice), etc.), or an audio driver.

[48] In one embodiment, the ear buds 111 and 113 may have any type of configurations

for in ear placement, over ear loops or flange, assorted sizes and materials (e.g.,

silicon, elastomer, foam, etc.). In one embodiment, the material of the inner ear portion

of the ear bud 111 and ear bud 113 may be sized for noise cancellation along with

electronic noise cancellation of the audio module 112.

[49] FIG. 2B shows an audio module 110 that includes a rechargeable battery and ear bud

111 connected for charging for a wearable device 105 for audio communication,

according to an embodiment. In one embodiment, the audio module 110 connects with

a cord or cable 215 that is connected to a charging device 210 (e.g., an AC/DC adapter,

USB connector or adapter, cigarette lighter adapter, solar charger, etc.). In one

example, a connector 214 (e.g., a micro USB connector or other similar connector)



couples to the audio module 110 via a male or female connection. In one embodiment,

the battery of the audio module 110 is removable from the audio module 110 housing.

In one embodiment, the audio module 110 may be adapted to use multiple batteries,

different size batteries, etc.

[50] FIG. 2C shows extra audio modules 212 and 213 that include a battery and ear bud

214 and 215, respectively, for a wearable device 105 for audio communication,

according to an embodiment. In one example, the extra audio modules may be similar

to any one of audio modules 110 and 112 for easy substitution. In one embodiment, the

substitute audio modules 212 and 213 may be charged while an audio module 110 is in

use. When the battery power runs out of the audio module 110, a user may replace the

audio module 110 with one of the audio modules 212 and 213, or charge the battery in

a charging case, charging platform, charging connectors, etc. In another example, the

extra audio modules 212 and 213 may be similar to audio module 112 and have the

same, similar or different features or functions. For example, one audio module may be

adapted for Wi-Fi, while another is adapted for Bluetooth®; one audio module may

have a processor and memory for particular application execution, voice recognition,

more or less sound amplification, equalizer modules or fixed settings (e.g., based on

genre), different driver/speaker (e.g., more bass, more midrange, more high-range, etc.

Additionally, the extra audio modules 212 and 213 may have different colors or color

schemes, designs, shapes, forms, materials, etc.

[51] FIG. 3 shows an example system 300 including audio module 110 with ear bud 111

and a magnet 310 (or one or more magnetic elements) for mating with an audio

module 112 with ear bud 113 and magnet 315 for the wearable device 105 for audio

communication, according to an embodiment. In one embodiment the audio modules

110 and 112 include magnets for magnetically attracting one another for mating the

audio modules 110, 112 ear buds 111, 113 and forming a necklace. In one example the

wearable device 105 communicates with the host device 120. The user may utilize

physical control buttons, touch sensitive areas or provide voice commands to the

wearable device 105 for control and use. In one example, the wearable device 105 is

wirelessly connected to a host device 120. In one embodiment, the wearable device

105 includes a clip (e.g., a collar clip) for reducing movement when worn by a user

(e.g., when jogging, horseback riding, etc.).

[52] In one example embodiment, instead of magnetic elements or magnets 310 and 315,

other coupling elements may be used, such as removable (or breakaway) locking

elements, electronic magnets, a clasp, hook and loop fastening elements, etc.

[53] FIG. 4 shows a wearable device system 400 including audio module 410 (e.g.,

similar to audio module 112) with an ear bud 113 and audio module 411 (e.g., similar

to audio module 110) with ear bud 111 and swappable cord 116 for a wearable device



(e.g., wearable device 105, FIG. 1), according to an embodiment. In one embodiment

the wearable device includes the swappable cord 116 with a USB cable therein for

connection between the ear buds 113, 111 audio modules 410 and 411. For example,

the USB cable 116 may comprise a male micro USB connector 412 on one end and a

female USB connector 413 on the opposite end. Corresponding connectors may be

included for each audio module 410 and 4 11 to prevent unusable configurations, e.g., a

scenario where two ear buds with batteries are attached, which would be unusable.

Other connector configurations are also possible, such as male micro USB connector

and a female USB connector, male or female adapters, other types of connectivity

connectors/adapters, etc.

[54] FIG. 5 shows an example of components for an audio module 500 for an ear bud

(e.g., ear bud 110, FIG. 3, ear bud 410, FIG. 4) for one side (e.g., right side earbud) of

a wearable device (e.g., wearable device 105, FIG. 1), according to an embodiment. In

one example, the audio module 500 comprises a housing surrounding the components

of an ear bud (e.g., right side ear bud) with physical arrangement or layout of the

functional components on a printed circuit board (PCB) 510 included within the

housing. In one embodiment, the audio module 500 for an ear bud may comprise a

battery 520 (e.g., a rechargeable battery, replaceable batter, etc.), physical buttons

(e.g., power button 550) configured to control power or a virtual assistant, a magnet

530, an audio driver 560, a female micro USB connector 410, a PCB 510 comprising a

battery charging circuit, switch component for a physical button (e.g., an s-voice

button 501), solder pads to connect to the battery 520, audio driver 560, additional

physical buttons or touch sensitive areas, or other components. In one embodiment, the

power button 550 may use a power button snap dome for pressing the power button

on/off. In one example, the audio module 500 for an ear bud has power and control

connectivity within the connector (e.g., a female connector, a micro USB connector,

male connector, any other suitable type of connectivity, etc.), for example: voltage and

ground 580 (e.g., +5V), positive and negative audio connections 581 and 582, button

signal connections 583, etc.

[55] In one embodiment, audio module 500 the housing may be tailored for different ac

tivities for comfort and functionality. In one example, the housing for audio module

500 may have shock resistant components and ergonomic features for sports activity

use (e.g., jogging, weightlifting, etc._), motorsport use (e.g., driving a vehicle, riding

on/in a vehicle, boating, etc.), watersports or spa use (e.g., waterproof or water

resistant housing and components), etc.

[56] FIG. 6 shows an example of components for an audio module 600 for an ear bud

(e.g., ear bud 112, FIG. 3, ear bud 411, FIG. 4) for one side of a wearable device (e.g.,

wearable device 105, FIG. 1), according to an embodiment. In one example, the audio



module 600 comprises a housing surrounding the components for an ear bud (e.g., left

side ear bud) with a physical arrangement or layout of the functional components on a

main PCB 620 included within the housing. In one embodiment, the audio module 600

for an ear bud may comprise a component 411 which connects to a cord or cable 116

(FIG. 1; e.g., a connector, a male micro USB connector, an adapter, any other type of

suitable connectivity, etc.), one or more microphones 610, physical buttons (e.g.,

volume rocker buttons 611, 612, play/pause button 613, etc.), audio driver 660 (e.g., a

speaker), a sensor 650 (e.g., a hall-effect sensor), a magnet 640, and wireless con

nectivity 630, such as an antenna, receiver, transceiver, etc. (e.g., for Wi-Fi, Bluetooth,

cellular, etc.). The components comprised within the ear bud housing may be

connected to a main PCB 620 which may comprise a headset microcontroller (MCU),

which can control some of the operations of the wearable device, and solder pads for

the audio driver 660.

[57] In one embodiment the wearable audio modules 600 and 500 (FIG. 5) with ear buds

may comprise one or more sensors for the wearable device to detect the state of the

device (i.e., state detection). For example, the sensors may assist the wearable device

for determining a state configuration of the wearable device (e.g., whether an ear bud

is in one ear, both ear buds are in both ears, , the wearable device is in a necklace con

figuration, or the wearable device is not worn by a user).

[58] In one embodiment, each audio module for an ear bud has an accelerometer which

senses a user's motion or audio module and ear bud orientation. In some embodiments

the worn audio modules with ear buds will be in some level of constant motion or have

the cord (e.g., cord 116, FIG. 1) pointed roughly downwards. Thus allowing deter

mination of whether one, both or no ear buds are in use. In other embodiments, the

audio modules and ear buds may be configured to respond to various gestures, such as

double-tap, shake, or other similar gestures or movements that can be registered by the

accelerometer.

[59] In one embodiment, each audio module 500 and 600 for an ear bud comprises two

microphones: one microphone that samples the outside environment, and one m i

crophone that samples inside the ear bud. Signals are compared for selecting the best

signal and further audio processing. For example, the signal comparison using a m i

crophone differential may register a muffled noise on the microphone inside the ear

bud to determine if the ear bud is in use (e.g., in a user's ear). Optionally, the m i

crophones may be used to perform audio processing, such as noise cancellations or

"listen" for voice commands. In some embodiments the microphones may be sub-

miniature microphones, but other microphones may be utilized as well.

[60] In one embodiment, each audio module 500 and 600 for an ear bud includes a

pressure sensor. In one example, when an ear bud 111, 113 (FIG. 1) is inserted into an



ear or removed from an ear, an event shows up as a pressure spike or valley. The

pressure spike or valley may then be used for determining the state of the wearable

device.

[61] In one embodiment, each audio module 500, 600 for ear buds comprises an optical

proximity sensor, such that when worn, a steady proximity signal is generated. In one

embodiment, the optical proximity sensor may be located within the housing for the

ear bud 111 and/or 113, such that when the ear buds are worn, the optical proximity

sensor lies against a user's skin. In one example, the optical proximity sensors provide

for determination of whether one, both or no ear buds are in use.

[62] In one embodiment, each audio module 500 and 600 for an ear bud includes a

housing element that is sensitive to touch (capacitive sensing). For example, each ear

bud housing structure may comprise capacitive touch rings near the flexible ear bud

portion of ear buds 111 and 113 (FIG. 1) that is inserted in a user's ear. Such structure

may contact or touch a user' s skin allowing determination of whether one, both or no

ear buds are in use.

[63] In one embodiment, each audio module 500 and 600 for an ear bud has a mechanical

conversion module to hide the ear buds 111 and 113 (FIG. 1) in a necklace state. For

example, the conversion module may comprise a magnetic snap which activate a limit

switch (e.g., using a hinge) depending on whether the ear bud is in an open or closed

position allowing determination of whether one, both or no ear buds are in use.

[64] FIG. 7A shows an example computing environment or ecosystem 700, that provides

hands free control of an ecosystem of content and devices accessible to a wearable

device (e.g., wearable device 105, FIG. 1), according to an embodiment. In one em

bodiment, the electronic wearable device in conjunction with one or more host devices

(e.g., smart phone 120, electronic bracelet 705, smart TV 703, tablet 701, data platform

704 (e.g., cloud information platform), smart appliances 702, automobiles/vehicles 780

(FIG. 7B), etc.) in a computing environment or ecosystem 700, provides hands free

control of an ecosystem of content and devices accessible to the wearable device.

[65] In one embodiment, the electronic wearable device may be directly connected with

each host device through a communication module (e.g., Bluetooth®, Wi-Fi, Infrared

Wireless, Ultra Wideband, Induction wireless, etc.). In another embodiment, the

electronic wearable device may interact with other devices through a single host device

(e.g., smartphone).

[66] FIG. 7B shows a block diagram of an example implementation 710 of an em

bodiment of the electronic wearable device 105 in conjunction with one or more other

devices, such as the host devices shown in FIG. 7A. In one embodiment, a voice

assistant (S-voice) application or function may be implemented in the wearable device

105. The voice assistant may also have components implemented in a host device (e.g.,



smartphone 120, tablet or computing device 720, smart appliance 702, smart TV 703,

other electronic wearable devices 705, vehicle 780, etc.) and user commands or queries

(e.g., voice commands 771) may be sent or processed in the cloud information

platform 704 to perform advanced voice command recognition and determining ap

propriate actions.

[67] In one embodiment, the electronic wearable 105 device may comprise a suggestion

application or function 772. The suggestion application or function 772 may be

triggered by a physical button and provide relevant information based on location, time

of day, context and activity (e.g., walking, driving, listening, talking, etc.), calendar in

formation, weather, etc. The suggestion application or function 772 may interact with

functions in connected host devices to obtain appropriate information.

[68] In one embodiment, the companion application (e.g., companion app 712, 722)

enables a user to choose services that the user desires. The companion application may

also gather content from various sources from smartphone apps and cloud services. For

example, for "morning readout," today's calendar events and weather are gathered prior

to being called out so that a playback may be performed by the suggestion application

or function 772 on the wearable device 105 immediately/smoothly without any time

lag. The companion application may also facilitate other functions, such as controlling

a media/music player 762, location service applications 714, 763, fitness applications

715, news/podcast applications 716, etc.

[69] In one embodiment, the companion application may be implemented on a host device

(e.g., smartphone, tablet, etc.) and may query other devices in the ecosystem. In one

example, a smart phone 120 may include functions for voice command 711 (e.g.,

recognition, interactive assistant, etc.), location services 714, fitness applications 715

and news/podcast 716. The computing device or tablet device 720 may include voice

command functionality 721 that operates with the companion app 722.

[70] In one embodiment, the cloud information platform (info platform) 704 comprises a

cloud based service platform that may connect with other devices in the ecosystem.

The cloud information platform 704 may comprise information push 751 functions to

push information to the electronic wearable device 105 or other host devices or assist

with context/state detection through a context/state detection function 752.

[71] In one embodiment, an audio manager function may be implemented as a component

of the voice assistant function or the companion application 712, 722. The audio

manager may be implemented on a host device (e.g., smartphone, tablet, etc.). In one

embodiment, the audio manager manages incoming information from other devices in

the ecosystem and selectively routes the information to the appropriate device.

[72] In one embodiment the host device may be a smart appliance 702 or the electronic

wearable device may interact with a smart appliance through a host device. The smart



appliance 702 may comprise functions allowing interaction with the electronic

wearable device 105. For example, the functions may allow for execution of voice

commands (e.g., voice command function 731) from the electronic wearable device

105, such as temperature control 732 (raise/lower temperature, turn on/off heat/air con

ditioning/fan, etc.), lighting control 733 (turn on/off lights, dim lights, etc.), provide

current status 734 (e.g., time left for a dishwasher/washing machine/dryer load, oven

temperature or time left for cooking, refrigerator door status, etc.), electronic lock

control 735 (e.g., lock/unlock doors or windows adapted to be wirelessly opened/

locked), or blind/shade control 736 (e.g., open/close/adjust blinds in windows adapted

for wireless control).

[73] In one embodiment, the electronic wearable device 105 may interact with an au

tomobile or vehicle 780 as a host device or through another host device. The au

tomobile or vehicle 780 may comprise functions to facilitate such an interaction. For

example, the functions may allow for voice commands 781 to control navigation 782

(e.g., determining directions, route options, etc.), obtain real-time traffic updates 784,

control temperature or climate adjustments 783, provide for keyless entry 785 or

remote ignition/starting 786, alarm actions (e.g., horn/lights), emergency tracking via

GPS, etc.

[74] In one embodiment the electronic wearable device 105 may interface with a smart

TV 703 host device or interact with a smart TV through another host device. The smart

TV 703 may comprise functions to facilitate the interaction with the electronic

wearable device 105. For example, the functions may allow for voice commands to

power on or off the TV 742, control channel selection 741, control volume 743, control

the input source 744, control TV apps, communicate with a viewer of the smart TV

703, control recordings, etc.

[75] In one embodiment the electronic wearable device 105 may interface with another

electronic wearable device 705 (e.g., a wearable wrist device, pendant, etc.) host

device or interact with a wearable device through another host device. Such con

nections or interactions may occur similarly to the computing environment or

ecosystem 700 (FIG. 7A) as described above. The other electronic wearable device 705

may comprise functions to facilitate the interaction with the electronic wearable device

105. For example, the functions may allow for voice commands 761 to control or com

municate with the electronic wearable device 105, communicate for operating/con

trolling a media/music player 762 (e.g., receive audio, play audio, etc.) and location

services 763 (e.g., determine location, provide directions, map information, etc.). In

one example, the wearable device 105 and/or the wearable device 705 may be directly

connected with each host device through a communication module (e.g., Bluetooth®,

Wi-Fi, Infrared Wireless, Ultra Wideband, Induction wireless, etc.). In another em-



bodiment, the electronic wearable devices 105/705 may interact with other devices

through a single host device (e.g., smartphone).

[76] FIG. 8 shows an embodiment of a wearable device 800 that includes an example con

figuration with electronic components are concentrated in the audio module 110

connected with the left ear bud 111 and in the audio module 112 connected with the

right ear bud 113, according to an embodiment. In one example, the band 810 may

have a tore shape, collar shape, necklace shape, etc. In one example, the audio module

110 is connected to the band 810 at a connector 814, and the audio module 112 is

connected to the band 810 at a connector 815. In one example, the wearable device 800

includes similar features and components as the wearable device 105 (FIGS. 1, 2A, 3),

the wearable device system 400 (FIG. 4), the audio module 500 (FIG. 5) and the audio

module 600 (FIG. 6), as described above.

[77] In one example, one or more LEDs may be distributed around the band 810 for

different functions. In one example, the LEDs may be used for informing a user by

using light for alerting to received messaging and notifications. For example, different

light patterns or colors may be used for different notifications and messaging (e.g.,

alerting of particular users based on color or pattern, alerting based on type of message,

alerting based on urgency, etc.). In another example, the LEDs may be used for

providing light for assisting a user see the wearable device 900 or elements thereof,

such as buttons or control areas, instructions or indications on attaching elements, etc.

In one example, the LEDs may be used for providing illumination for seeing the sur

rounding area (e.g., similar as a flash light). In another example, the LEDs may be used

for identifying particular users in the dark (e.g., when in a crowd, a particular user may

be associated with a particular pattern of lights, colors, etc.).

[78] In one example, the band 810 is swappable with bands made of different material,

having different fashion designs, different padding or cushion material (e.g., foam, gel,

etc.), different colors, different features, larger or smaller diameter when worn as a

necklace, etc.). In one embodiment, haptic elements may be included with the earbud

housing of ear bud 111 and/or ear bud 113. In one example, the haptic elements may

be used for informing a user of various messages (e.g., notifications, incoming

messages (e.g., text messages, voicemail, calls, warnings, etc.)) in one or more haptic

patterns using a haptic motor in each of the haptic elements.

[79] FIG. 9 shows an embodiment of a wearable device 900 for an example configuration

that concentrates and includes electronic components 920 disposed in a band 910, and

includes a housing 911 connected with a left ear bud 111 and a housing 912 connected

with the right ear bud 113 according to an embodiment. In one embodiment, the

electronic components 920 include components similar to the components of audio

module 110 and audio module 112 (FIG. 1, FIG. 2A-C, FIG. 3), audio module 500



(FIG. 5) and audio module 600 (FIG. 6). In one example, the housing 911 includes

connections for producing sound at the ear bud 111 and the housing 912 includes con

nections for producing sound at the ear bud 113. In one embodiment, the housing 911

is connected to the band 910 at the connector or coupling portion 914, and the housing

912 is connected to the band 910 at the connector or coupling portion 915.

[80] In one example, the band 910 may include one or more haptic elements 930, 940,

950 and 960 for informing a user of various messages (e.g., notifications, incoming

messages (e.g., text messages, voicemail, calls, warnings, etc.)) in one or more haptic

patterns using a haptic motor in each of the haptic elements. It should be noted that

while four (4) haptic elements 930, 940, 950 and 960 are shown, any number (e.g., 1,

2, 3, etc.) of haptic elements may be placed around the band 910. In one example, one

or more LEDs may be distributed around the band 910 for similar functionality as with

band 810 (FIG. 8) as discussed above.

[81] In one example, the band 910 is swappable with bands made of different material,

having different fashion designs, different padding or cushion material (e.g., foam, gel,

etc.), different colors, different features (e.g., more or less haptic elements, more or

less LEDs, larger or smaller diameter when worn as a necklace, etc.).

[82] FIG. 10 shows an embodiment of a wearable device 1000 for an example con

figuration that concentrates electronic components 1020 in a band 1010 and electronic

components 1011 connected with the left ear bud 111 and electronic components 1012

connected with the right ear bud 113, according to an embodiment. In one em

bodiment, the electronic components 1011, 1012 and 1020 may be dispersed so as to

include the electronic components as the wearable device 105 (FIGS. 1, 2A, 3), the

wearable device system 400 (FIG. 4), the audio module 500 (FIG. 5) and the audio

module 600 (FIG. 6), as described above. In one example, the electronic components

1011, 1012 and 1020 distribute the necessary electronic components for a comfortable

weight distribution and to reduce slipping of the ear buds 111 and 113 from a user

during use.

[83] In one example, the electronic components 1020 may include one or more batteries,

the electronic component 1011 may include components of the audio module 500

(FIG. 5), and the electronic component 1012 may include components of the audio

module 600 (FIG. 6). It should be noted that other examples may distribute the

electronic components differently as desired in order to accommodate an ergonomic

fit, feel, weight, etc.

[84] In one example, the band 1010 may include one or more haptic elements 940 and 950

for informing a user of various messages (e.g., notifications, incoming messages (e.g.,

text messages, voicemail, calls, warnings, etc.)) in one or more haptic patterns using a

haptic motor in each of the haptic elements. It should be noted that while two (2)



haptic elements 940 and 950 are shown, any number (e.g., 1, 3, 4, etc.) of haptic

elements may be placed around the band 1010.

[85] In one example, one or more LEDs may be distributed around the band 1010 for

informing a user by light of messaging and notifications, for assisting seeing the

wearable device 900 or elements thereof, for seeing the surrounding area, etc.

[86] In one example, the band 1010 is swappable with bands made of different material,

having different fashion designs, different padding or cushion material (e.g., foam, gel,

etc.), different colors, different features (e.g., more or less haptic elements, more or

less LEDs, larger or smaller diameter when worn as a necklace, etc.).

[87] FIG. 11 is a high-level block diagram showing an information processing system

comprising a computer system 1100 useful for implementing the disclosed em

bodiments. The computer system 1100 includes one or more processors 1101, and can

further include an electronic display device 1102 (for displaying graphics, text, and

other data), a main memory 1103 (e.g., random access memory (RAM)), storage

device 1104 (e.g., hard disk drive), removable storage device 1105 (e.g., removable

storage drive, removable memory module, a magnetic tape drive, optical disk drive,

computer readable medium having stored therein computer software and/or data), user

interface device 1106 (e.g., keyboard, touch screen, keypad, pointing device), and a

communication interface 1107 (e.g., modem, a network interface (such as an Ethernet

card), a communications port, or a PCMCIA slot and card). The communication

interface 1107 allows software and data to be transferred between the computer system

and external devices. The system 1100 further includes a communications infras

tructure 1108 (e.g., a communications bus, cross-over bar, or network) to which the

aforementioned devices/modules 1101 through 1107 are connected.

[88] Information transferred via communications interface 1107 may be in the form of

signals such as electronic, electromagnetic, optical, or other signals capable of being

received by communications interface 1107, via a communication link 1109 that

carries signals and may be implemented using wire or cable, fiber optics, a phone line,

a cellular phone link, an radio frequency (RF) link, and/or other communication

channels. Computer program instructions representing the block diagram and/or

flowcharts herein may be loaded onto a computer, programmable data processing

apparatus, or processing devices to cause a series of operations performed thereon to

produce a computer implemented process.

[89] Embodiments have been described with reference to flowchart illustrations and/or

block diagrams of methods, apparatus (systems) and computer program products

according to embodiments. Each block of such illustrations/diagrams, or combinations

thereof, can be implemented by computer program instructions. The computer program

instructions when provided to a processor produce a machine, such that the in-



structions, which execute via the processor, create means for implementing the

functions/operations specified in the flowchart and/or block diagram. Each block in the

flowchart/block diagrams may represent a hardware and/or software module or logic,

implementing embodiments. In alternative implementations, the functions noted in the

blocks may occur out of the order noted in the figures, concurrently, etc.

[90] Computer programs (i.e., computer control logic) are stored in main memory and/or

secondary memory. Computer programs may also be received via a communications

interface. Such computer programs, when executed, enable the computer system to

perform the features of the embodiments as discussed herein. In particular, the

computer programs, when executed, enable the processor and/or multi-core processor

to perform the features of the computer system. Such computer programs represent

controllers of the computer system.

[91] Though embodiments have been described with reference to certain versions thereof;

however, other versions are possible. Therefore, the spirit and scope of the em

bodiments should not be limited to the description of the preferred versions contained

herein.
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Claims
An electronic wearable device, comprising:

an electrical cord for carrying electrical signals;

an electrical power module having an interface for detachable coupling

to the electrical cord;

a first audio module having an interface for detachable coupling to the

electrical cord;

a second audio module having an interface for detachable coupling to

the electrical cord, wherein the electrical cord is configured to support

the first audio module and the second audio module thereon; and

a controller module for controlling the first audio module and the

second audio module.

The electronic wearable device of claim 1, wherein:

the first audio module comprises a first housing maintaining a first

audio transducer; and

the second audio module comprises a second housing maintaining a

second audio transducer.

The electronic wearable device of claim 2, wherein:

the electrical power module is disposed in one of: the first housing, the

second housing and the electrical cord; and

the controller module is disposed in one of: the first housing, the

second housing and the electrical cord.

The electronic wearable device of claim 3, further comprising:

a connection module that wirelessly connects to an electronic device;

and

one or more microphones.

The electronic wearable device of claim 3, wherein:

the first audio module and the second audio module each include one or

more magnets for magnetically coupling the first audio module with the

second audio module; and

one of the first audio module and the second audio module comprises a

sensor for sensing proximity of the first audio module with the second

audio module.

The electronic wearable device of claim 5, wherein one or more of the

first audio module and the second audio module comprise one or more

sensors for determining whether one or more of the first audio module

and the second audio module are in use or the wearable device is placed
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in a necklace configuration.

The electronic wearable device of claim 4, wherein the wearable

electronic device communicates with the electronic device for

providing hands free control of an ecosystem of content and devices ac

cessible to the wearable device.

The electronic wearable device of claim 7, wherein the electronic

wearable device provides contextual information based on one or more

of user context with the electronic wearable device and information

from one or more of the electronic device, a server device and a cloud-

based service.

The electronic wearable device of claim 4, wherein one or more of the

electrical power module, the connection module, the first audio module

and the second audio module are swappable with a same or different

component.

The electronic wearable device of claim 9, wherein the electrical cord is

coupled with a swappable band.

The electronic wearable device of claim 1, wherein the wearable device

comprises one or more haptic elements for providing notifications.

The electronic wearable device of claim 1, wherein the controller

module is coupled to at least one activation element comprising one or

more of: at least one button, a digitizer, and a capacitive area.

The electronic wearable device of claim 7, wherein the electronic

device or other devices in the ecosystem comprise one or more of: a

smart phone, a tablet, another wearable device, a smart TV, an

appliance, and a vehicle.

A wearable device comprising:

an electrical cord that carries electrical signals;

a first audio module having an interface for detachable coupling to the

electrical cord;

a second audio module having an interface for detachable coupling to

the electrical cord, wherein the first audio module and the second audio

module each include one or more elements for removably coupling to

one another.

The wearable device of claim 14, further comprising:

an electrical power module having an interface for detachable coupling

to the electrical cord; and

a controller module for controlling the first audio module and the

second audio module.
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The wearable device of claim 15, wherein:

the first audio module comprises a first housing maintaining a first

audio transducer; and

the second audio module comprises a second housing maintaining a

second audio transducer.

The electronic wearable device of claim 16, wherein:

the electrical power module is disposed in one of: the first housing, the

second housing and the electrical cord;

the controller module is disposed in one of: the first housing, the

second housing and the electrical cord; and

one or more of the electrical power module, the connection module the

first audio module and the second audio module are swappable with a

same or different component.

The electronic wearable device of claim 14, wherein the electrical cord

is coupled with a swappable band, and the wearable device comprises

one or more haptic elements for providing notifications.
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