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(57) Abstract: A modular controller may be mounted in an opening, such as a
standard single wide or double wide electrical junction box, in a wall or other
surface. The modular controller mayinclude a power module and a front mod-
ule. The power module may be mounted in the opening ofthe surtace, and may
be configured to provide electrical power to the front module. The front module
may be detachably coupleable to the power module. The front module maybe
configured to receive audio commands, gesture commands, and/or presence in-
put correspondingto a desired action, and may cause the actionto be performed
by a device ofthe front module and/or an external device. The front module may
include various devices (e.g., components) capable of providing various func-
tionalities, and maybe selected for coupling to a power module in a particular
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VOICE ACTIVATED MODULAR CONTROLLER

RELATED APPLICATIONS

[0001] This application claims priority to U.S. Patent Application No. 15/389,818, filed on December 23,

2016, the entire contents of which are incorporated herein byreference.

BACKGROUND

[0002] Homesare becoming more wired and connected with the proliferation of computing devices such

as desktops, tablets, entertainment systems, and portable communication devices. As these computing devices

evolve, many different ways have been introduced to allow users to interact with computing devices, such as

through mechanical devices (e.g., keyboards, mice, eic.), touch screens, motion, and gesture. Another way to

interact with computing devices is through natural language input such as speech input and gestures.

BRIEF DESCRIPTION OF THE DRAWINGS

fo001] The detailed description 1s set forth below with reference to the accompanying figures. In the figures,

the left-most digit(s) of a reference numberidentifies the figure in which the reference numberfirst appears. The

use of the same reference numbers in different figures indicates similar or identical items. The systems depicted

in the accompanying figures are not to scale and components within the figures may be depicted notto scale with

eachother.

[0002] FIG. 1 shows an example interactive device computing architecture set in a home environment. The

architecture includes at least one modular controller physically situated in the home.

[0003] FIG.2 illustrates a perspective viewof an example front unit and an example power unit of a modular

controller.

[0004] FIG.3 illustrates an example mounting bracket for a two-gang modular controller.

[0005] FIG.4 illustrates an example connector configured to transmit electrical power and/or data between a

power unit and a front unit.

[0006] FIG. 5 illustrates another example connector configured to transmit electrical power and/or data

between a power unit and a front unit.

[0007] FIG. 6 illustrates a front viewofan example two-gang modular controller. In this example, the modular

controller includesa first front unit and a second front unit, each with different functionality.

[0008] FIG.7Aillustrates a perspective view of an cxample modular controller having a front unit with a front

panel configured to fit within an opening of a standard wallplate.

[6009] FIG. 7B illustrates the assembled modular controller of FIG. 7A with the standard wallplate mounted

on the modular controller.

[0010] FIG.8A illustrates a sequence of views showing an example microphone array expanding ona front

panel of a front unit by sliding microphones of the microphonearray into a second position.
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[0011] FIG. 8B illustrates a sequence of views showing an example microphone array expanding on a front

pancl of a front unit by swinging microphones of the microphone array into a sccond position.

[0012] FIG. 9 illustrates an example process for remotely controlling a device of an environmental and/or

entertainment control system using a modular controller.

{001 3] FIG. 10 illustrates an example process for configuring a modular controller for use in an environmental

and/or entertainment control system.

DETAILED DESCRIPTION

[601 4] This disclosure describes, in part, techniques and devices for providing centralized environmental

and/or entertainment control with an interactive modular controller. Environmental control may include control

of lights (e.g., on, off, dim, etc.), temperature (e.g.. air conditioning, heating, fan control, etc.), alarm systems,

doors, windows, windowshades, and/or various other environmental systems. Entertainment control may include

control of visual displays. audio presentations, two-way communications, and the like. The modular controller

includes a power unit and a front unit. The power unit may be configured to mount onto a surface in an

environment. The power unit maybe sized to fit in a standard electrical junction box. Multiple different front

units may be configured to interchangeably couple to a standardized power unit. For example, the power unit may

be mounted into a wall so that a front side of the power unit is substantially aligned with (.e., flush against) the

wall. The environment may include multiple power units. For example, each room in a home environment may

include one or more power units. Each power unit may provide electrical power and/or data to a front unit.

[0015] The front unit may detachably couple to the power unit in the environment. The front unit may

comprise a voice, touch, and/or gesture-controlled device. The front unit may include a computing system thatis

communicatively coupled (e.g., wired or wireless connection) to internal and/or external devices to affect the

environment and/or entertamment control. The internal and/or external devices to which the front unit computing

system is communicatively coupled may mnclude mobile and/or stationary computing devices (e.g.. a tablel

computing device, a mobile phone, a laptop computer, a desktop computer, a set-top box, a wearable device,etc.),

appliances(e.g., a television, an audio svstem, a garage door opener, a washing machine, a dryer, a dishwasher, a

coffee maker, a refrigerator, a door, motorized windowshades, a telephone,a tablet, etc.), fixtures (e.¢., a light, a

lock, a sink, a toilet, a door bell, a smoke alarm, a fire alarm, a carbon monoxide detector, etc.), or other types of

devices in the environment.

[0016] The front unit may include various components and settings based on a location of the front unit in the

environment. For example, a front unit located in a foyer of a house may include a display for a presenting a

weather forecast for a uscr to vicw prior to departing the housc, and speakers for grecting the user upon cntry into

the house. For another example, a front unit located m a living room may include a mechanical switch configured

to control one or more lights and/or a display to view thermostat settings. A user may select a front unit for a

particular location in the home environment based on the functionalities of the front unit.

{0017} The user in the environment mayissue, to the front unit, a command (¢.¢., voice, touch, and/or gesture

input) including a request for the front unit to cause a second device in the environment to perform an action
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(é.g., operation). The command mayinclude a requestfor the front unit to cause a component(e.g., internal device)

of the front unit to perform the action, such as “play music.” Additionally or altcrnatively, the command may

include a request for the front unit to cause an external device to performthe action, such as “turn on the lights.”

[0018] The front unit may include a microphone array configured to receive a voice command, a touch

command, and/or one or more sensors configured to receive a gesture command (e.g., a movement of a bodypart

corresponding to a request for the front unit to cause an action to be performed) and/or a touch command (e.¢.,

physical touch via an input device correspondingto a request for the front unit to cause an action to be performed).

The respective component of the front unit may receive the command and send, over a network, a signal

corresponding to the command to a computing system, which in some cases may include a main logic board

housing a system on a chip. The computing system maybe a local computing system (e.g., internal to the front

unit and/or power unit of the modular controller) and/or a remote computing system (e.g., a computing device

external to the modular controller). The computing system may perform speech and/or gesture recognition on the

signal to identify the command. The computing system may then interpret (e.g., determine a meaning) the

command, and a device corresponding thereto. For instance, if the command is a request to “turn on the lights,”

the computing system may identify the location of the front unit and one or more lights corresponding to the

location. The computing system may then gencrate a control signal including an mstruction for a controller of the

identified device to performan action, the control signal including an identification and/or location ofthe identified

device. The computing system may then send the control signal to the controller over the network. In examples

in which the computing system includes a remote service, the computing system maysend the control signal to the

controller via the front unit.

[0019] Furthermore, while the above examples describe a user requesting an action to be performed, in other

instances a device may initiate a process for causing an internal and/or external device to perform an action. For

example, a front unit may be programmedto cause a device to perform a certain action upon one or more conditions

being met, such as a user being detected m an environment, a ime of day occurring, or the like. For example, a

motion sensor may detect the presence of a user and mayinitiate a process for causing a light to turn on. For

another example, a front unit may be configured to track user activity and/or preferences. The front unit may

generate an activity model to anticipate settings for various devices based on the user activity and/or preferences.

[6020] The present disclosure provides an overall understanding of the principles of the structure, function,

manufacture, and use of the systems and methodsdisclosed herein. One or more examplesofthe present disclosure

are illustrated in the accompanying drawings. While the techniques and devices presented herein are described

with respect to the home environment, those of ordinary skill in the art will understand that the systems and

methods specifically described herein andillustrated in the accompanying drawings are non-limiting embodiments

and that the techniques and devices described herein may also be used in other environments (e.g., business

environments, commercial environments, etc.). The features illustrated or described in connection with one

embodiment may be combined with the features of other embodiments, including as between systems and methods.

Such modifications and variations are intended to be included within the scope of the appended claims.
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