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FIG. 1

(57) Abstract: An infant device, such as in infant
swing, establishes a wireless connection with a par-
ent's existing portable electronic device, such as a
smartphone. The portable electronic device sends
messages to control any of the functions associated
with the infant device. The portable electronic
device also sends video and voice to be output at
the infant device, allowing the child to remotely see
and hear the parent's face and voice. The infant
device sends messages with status information on
the system enabling the portable electronic device
to remotely monitor the system. The infant device
also sends messages to the parent's existing portable
electronic device containing audio and/or video in-
formation recorded from the child, allowing the par-
ent to remotely see and hear the child in the system.
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Bidirectional Communication between an Infant Receiving
System and a Remote Device

Cross-Reference to Related Applications
[0001] This application claims priority to and the benefit of U.S. Patent Application No.
14/444,215 filed July 28, 2014, Attorney Docket No. 0621.2196C, entitled “Bidrectional
Communication between an Infant Receiving System and a Remote Device,” Provisional
Patent Application No. 61/861,019, filed August 1, 2013, Attorney Docket No. 0621.2196P,
entitled “Bidrectional Communication between an Infant Receiving System and a Remote
Device,” and U.S. Provisional Patent Application No. 61/979,166, filed April 14, 2014,
Attorney Docket No. 0621.2196P1, entitled “Bidrectional Communication between an Infant
Receiving System and a Remote Device,” the contents of each of which is hereby

incorporated by reference in full.

Field of the Invention
[0002] The present invention relates to communicating with an infant receiving system.
More specifically, the present invention relates to a wireless link between an infant receiving

apparatus and a parent’s existing portable electronic device.
Background of the Invention

[0003] Existing infant receiving systems, e.g., swings, cribs, bouncers, high chairs,
entertainers, playpens, bassinets, etc., come with a variety of accessories and features
intended to entertain a child and keep their attention. Another goal of infant receiving
systems is to soothe and pacify a child with motion, sounds, or lights. The various controls
for the infant receiving system and/or accessories, including music, sound effects, visual
effects, mobiles, speed, vibration, etc., are generally controlled locally (at the device) or with

a purpose-built, dedicated, remote control device.
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[0004] Some infant receiving systems have programmed sensors to respond to a child’s
crying or other remotely sensed input, and start one of the functions of the system to calm and
soothe the child. U.S. Patents 6,916,249 and 6,561,915, the disclosures of which are hereby
incorporated by reference, both describe infant swings that start the swinging motion in
response to detecting a child’s cry. However, these responses are preprogrammed and

inherently local interactions.

[0005]  As the number and variety of infant receiving devices and accessories grow, parents
have a need for more comprehensive control over these devices. Two-way communication
between the infant receiving device and the parents’ existing portable electronic devices
offers a versatile and expandable way of remotely controlling the infant receiving devices and

accessories.

Summary of the Invention
[0006] According to at least one embodiment of the present invention, a method for
providing bidirectional wireless communication between an infant receiving system and a
parent’s portable electronic device includes establishing a wireless connection and
monitoring for messages and commands that need to be sent back and forth across the
wireless connection. The messages sent from the parent’s portable electronic device can
include commands for initiating actions, voice, and/or video messages. Messages sent to the
parent’s portable electronic device can include status information, sound data, video data, or
other environmental information associated with the infant receiving system and the infant

received therein.
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Brief Description of the Drawings

[0007] FIG. 1 shows an exemplary embodiment of an infant receiving system (illustrated
as a swing) communicating with a parent’s portable electronic device in accordance with the
present invention.
[0008] FIG. 2 shows a block diagram of one embodiment of the electronic modules used
in communicating between an infant receiving system and a portable electronic device in
accordance with the present invention.
[0009] FIG. 3 shows one embodiment of the parent’s portable electronic device used to
communicate with the infant receiving system in accordance with the present invention.
[0010] FIG. 4 shows one embodiment of a flow diagram associated with a method for
using a wireless connection to communicate between a portable electronic device and an
infant receiving system in accordance with the present invention.
[0011] FIGS. 5-8 show screenshots of embodiments of the menu, controls, and indicators
provided by an app of the present invention on an exemplary portable electronic device.
[0012] FIG. 9 shows a block diagram of an electronics module included in one
embodiment of an infant receiving device according to the present invention.
[0013] Like reference numerals have been used to identify like elements throughout this
disclosure.

Detailed Description of the Invention
[0014] Referring to FIG. 1, one embodiment of an infant receiving system is shown as
swing 110. Other embodiments include, but are not limited to, high chairs, bouncers, cribs,
bassinets, entertainers, and play pens. Swing 110 includes seat 112 suspended from frame
114. Seat 112 is designed to safely and comfortably receive an infant therein. Optionally,
mobile 116 may be connected to frame 114 so that it hangs in view of seat 112. Other

accessories, including any other type of entertainment device, may be included in place of, or
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in addition to, mobile 116. Swing 110 further includes an electronics module 118 that
controls the functions of swing 110 and mobile 116. In one embodiment, the electronics
module 118 controls the speed of swinging movement of seat 112, the output of mobile 116,
as well as any sound, music, visual effects, or vibration that swing 110 uses to capture the
attention of a child. Exemplary embodiments of electronics module 118 are described below
with respect to FIGS. 2 and 9.

[0015] As seen in FIGS. 2 and 9, the electronics may also include a wireless
communication module 220, 710 to establish a wireless connection with the parent’s portable
electronic device 120. In one embodiment, portable electronic device 120 is a parent’s
smartphone. While the electronics module 118 is depicted on frame 114 of the swing 110,
other arrangements may be envisioned without departing the scope of the invention.
Additionally, the electronics module 118 may be separated into multiple sections, which may
be located on different parts of swing 110. For example, in some embodiments, wireless
communication module 220, 710 is directly integrated into the electronics module 118 of a
swing 110, but in other embodiments, the wireless communication module 220, 710 may be a
separate module that is detachably coupled to the electronics module 118 and power supply
(e.g. power source 720, as shown in FIG. 9) of swing 110, allowing the wireless
communication module 220, 710 to be used with a variety of different types of infant
receiving devices.

[0016] In one embodiment, the wireless connection between the electronics module 118
and the parent’s portable electronic device 120 may be established (via wireless
communication module 220, 710 ) over Bluetooth Smart or Bluetooth LE, but may also be
established over any standard wireless protocol (e.g., Bluetooth Classic, IEEE 802.11,
SMS/MMS, etc.). The wireless connection can be established directly from the electronics

module 118 of the infant receiving device (via wireless communication module 220, 710) to
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the parent’s portable electronic device 120 or the connection may be made through relay
device 130, such as a wireless router. Once established, the wireless connection enables
bidirectional communication between the electronics module 118 of the infant receiving
device and the parent’s portable electronic device 120. In one example, the wireless
connection between the parent’s portable electronic device 120 and the electronics module
118 is a client-server connection with the parent’s portable electronic device 120 querying
electronics module 118 for information. Alternatively, the electronics module 118 may act as
the client and query the parent’s portable electronic device 120 for information.

[0017] Referring now to FIG. 2, a block diagram shows the connections between the
bidirectionally communicating elements of the present invention. In one embodiment, the
electronics module 118 of the infant receiving device includes control module 210, wireless
communications module 220, effects module 230, sensor module 240, and memory 250.
Some or all of the modules that comprise electronics module 118 may be packaged in
combination and/or be combined in a single integrated circuit. Control module 210 controls
and coordinates all of the functions of swing 110, including any accessories such as mobile
116. Wireless communications module 220 establishes the wireless connection and provides
bidirectional communication between a parent’s portable electronic device 120 and the
control module 210.

[0018] Effects module 230 may enable control module 210 to play music, sounds, visual
effects, and vibration. Conventional lighting assemblies and speakers are provided to
produce any effects generated locally or reproduce effects transmitted from and provided by
portable electronic device 120 through wireless communications module 220. In one
example, a parent can speak to the child, either as a recorded voice message or a live
conversation, by speaking into portable electronic device 120 and having their voice

reproduced to the child by effects module 230. In another example, effects module 230 may
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include a display screen, and images and live or recorded video, such as a parent’s face can
be displayed to the child on the display screen. In a further example effects module 230 may
control the speed of swing 110.

[0019] Sensor module 240 may include sensors to monitor the infant environment (e.g.
the area around and within swing 110). In one embodiment, sensor module 240 may include
a microphone to detect, record, and process sounds that the child makes. Sensor module 240
may also include a camera to capture images or video of the child in swing 110. Sensor
module 240 may further include a weight sensor to measure the infant’s weight. Any of the
sounds, images, or other environmental factors detected by sensor module 240 while
monitoring the infant environment may be sent via the wireless communications module 220
to the parent’s portable electronic device 120. In one example, sensor module 240 includes a
sound/activity detection circuit that monitors the infant environment and may send an alert to
the parent’s portable electronic device 120 if sensor module 240 detects that the infant is
engaged in a specific activity (e.g., crying, waking up, etc.). In some embodiments, the
sound or movement must meet a certain threshold in order to prevent false alerts from being
sent to the parent’s portable electronic device 120. Sensor module 240 may also include
sensors to detect the activity of swing 110, and provide feedback to the parent’s portable
electronic device 120 if, for example, swing 110 is stalled.

[0020] Control module 210 may initiate actions based on input that sensor module 240
detects. In one embodiment, control module 210 sends a message to parent’s portable
electronic device 120 in response to sensor module 240 detecting that the child is crying.
Control module 210 may also initiate actions that are preprogrammed in response to input
from sensor module 240. In one embodiment, control module 210 directs effects module 230
to start movement of swing 110 or mobile 116 in response to sensor module 240 detecting

that the child is crying. Additionally, although not shown, in other embodiments, the control
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module 210 may also interact with any systems included in a home (e.g., smart lighting
systems, smart thermostat systems, smart household control systems, etc.). Thus, in some
embodiments, the control module 210 may turn on lights in the nursery in response to sensor
module 240 detecting that the child is crying.

[0021] Memory 250 may comprise read only memory (ROM), random access memory
(RAM), magnetic disk storage media devices, optical storage media devices, flash memory
devices, electrical, optical, or other physical/tangible memory storage devices. Control
module 210 may be, for example, a microprocessor or microcontroller that executes
instructions for operating the functions of electronics module 118. Thus, in general, the
memory 250 may comprise one or more tangible (non-transitory) computer readable storage
media (e.g., a memory device) encoded with software comprising computer executable
instructions and when the software is executed (by control module 210) it is operable to
perform the operations described herein in connection with control module 210, wireless
communications module 220, effects module 230, and/or sensor module 240.

[0022] Now referring to FIG. 3, one embodiment of a parent’s portable electronic device
120 is shown. In this particular embodiment, the parent’s portable electronic device 120 is a
smartphone with applications (“apps™) 310 for performing various functions of device 120.
The parent’s portable electronic device 120 also includes app 320 for communicating with
the infant receiving device (in this particular example, swing 110). Through app 320, a
parent can remotely view and control all of the functions of swing 110 (e.g., on/off, timer,
speed of motion, music, sound and visual effects, vibration, etc.), including operations of
mobile 116, from their portable electronic device 120. In one example, app 320 also includes
a battery level indicator to view the charge left in the battery of swing 110. In another
example, app 320 can be used to download and/or stream music from the parent’s portable

electronic device 120 to memory 250, or vice-versa (e.g. music may be downloaded from the
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swing 110 to the memory of the device 120), to be played back at a later time. App 320 may
also receive input from camera 330 and microphone 340 of the parent’s portable electronic
device 120 to send voice and/or video messages to swing 110, where the messages can be
reproduced for the child. An indication of any input detected by sensor module 240 can also
be displayed by app 320 on the display screen of the parent’s portable electronic device 120.
[0023] App 320 may also include the ability to customize a response to alerts generated
by electronics module 118. In one example, sensor module 240 detects that the infant is
crying and sends an alert through wireless communications module 220 to app 320 on a
parent’s portable electronic device 120. In response to the alert that the infant is crying, app
320 may direct swing 110 to play the infant’s favorite music and start the swing in motion at
a slow speed. Other examples of customized functions that app 320 may perform include
directing effects module 230 to play a specific audio automatically whenever swing 110 is
moving or directing a home lighting system to turn on the lights in a nursery after a certain
length of time.

[0024] In addition to relaying commands back and forth between swing 110 and the
parent’s portable electronics device 120, app 320 can learn which settings the parent uses
most often, and use those as default settings. App 320 may also learn based on data received
from the swing 110. For example, when sensor module 240 detects that the infant in the
swing 110 is crying and sends an alert, app 320 can adjust various parameters of the swing
110 (e.g., swing speed, music type and volume, etc.) until sensor module 240 reports that the
infant is no longer crying. App 320 may store the parameters that worked in soothing the
infant in this instance and use that stored data in the future when the infant cries again.

[0025] App 320 may further store data on use of swing 110. For example, app 320 may
store data on how long the swing is used per use, how often the swing is used, and what

swing parameters are typically used. This data may be used by the parent, or it may be sent
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to a third party (e.g., the manufacturer) to analyze usage. Additionally, data of this type
could be used to create “Favorite” routines that a parent can create which include the parent’s
favorite input parameters so that the parent can execute multiple functions on the swing 110
with the touch of a single screen icon on the parent’s portable electronic device 120. Such
“Pavorite” routines could also be directly entered into the app 320 on the portable electronic
device 120 by the parent.

[0026] Referring to FIG. 4, a method for establishing and using the wireless connection
between parent’s portable electronic device 120 and swing 110 in accordance with the
present invention is illustrated. At step 410, wireless communications module 220
establishes a wireless connection between swing 110 and portable electronic device 120. In
one embodiment, the wireless connection is established with a Bluetooth LE or Bluetooth
Smart pairing. At step 420, control module 210 monitors the input from all of the other
modules coupled to it. If there is a message coming from parent’s portable electronic device
120 through wireless communications module 220 (step 430), control module 210 instructs
wireless communications module to receive the message at step 432. Control module 210
processes the received message at step 434, and takes any action indicated in the received
message, using any of the modules coupled to control module 210. In one embodiment,
parent’s portable electronic device 120 sends a message indicating that mobile 116 should
begin movement. The message is received by wireless communications module 220, and
processed by control module 210, which then instructs mobile 116 to begin movement.

[0027] If control module 210 receives an input that there is a message to send to portable
electronic device 120 (step 440), then control module 210 instructs wireless communications
module 220 to send the message at step 442. In one embodiment, control module 210
receives input from sensor module 240 that indicates the child in the swing 110 is crying and

a message should be sent to parent’s portable electronic device 120. Control module 210
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instructs wireless communications module 220 to send a message to parent’s portable
electronic device 120, and may include an audio and/or video recording of the input that
caused the message to be sent.

[0028] After determining if any messages are to be sent or received, the method loops
back to step 420 and control module 210 continues to monitor its inputs for messages to or
from parent’s portable electronic device 120.

[0029] Referring now to FIGS. 5-8, screenshots of one embodiment of the controls and
indicators provided by app 320 are shown on an exemplary parent’s portable electronic
device 120. As can be seen, in this embodiment, the app 320 provides multiple menus which
allow a parent to navigate between control screens for various infant receiving devices and/or
mobiles. In particular, FIG. 5 shows an exemplary embodiment of a menu or home screen
for the app 320, FIG. 6-7 show two exemplary embodiments of a control screen for a swing,
and FIG. 8 shows an exemplary embodiment of a control screen for a mobile.

[0030] As can be seen in FIG. 5, the home screen of the app 320 provides icons 610, 620,
630, and 640 and buttons 606 and 608 which allow a user to navigate between various control
screens, modes, information, and activities provided by the app 320. In this embodiment,
icon 640 allows a user to toggle messages on or off, icon 630 allows a user to access “Music
on-the-go” mode, and icons 610 and 620 are device icons. Briefly, toggling smart messages
on or off via icon 640 allows or prevents, respectively, the app to provide notifications, smart
messages (e.g. messages produced based on detected information), or other such alerts (e.g.
push notifications) to a user on the parent’s portable electronic device 120. For example, a
message may alert a user that an infant receiving device (e.g. swing 110) is disconnected
from the portable electronic device 120, a timer is almost up, and other such messages
described herein. The music on-the-go mode associated with icon 630 allows a parent, from

their portable electronic device 120, to access music and/or playlists included on an infant

-10 -
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receiving device (e.g. swing 110), on the parent’s portable electronic device 120, or in the
cloud in order to remotely provide soothing music to the child in . Thus, as an example, a
parent may play their child’s “sleeping” playlist when putting their child to sleep away from
his or her swing. When in this mode, the portable electronic device 120 may display soothing
images, animations, or any other desirable images to the child.

[0031] Now turning to the device icons 610, 620, icon 610 is associated with the mobile
controls and icon 620 is associated with the swing controls. In some embodiments, the
device icons may be presented as grayscale images unless the portable electronic device is
connected to the particular infant device represented by the device icon. When an infant
device is connected to the portable electronic device 120, the icon may change to a color
icon. If the device icons are grayscale, or otherwise show that a particular infant device is not
connected to the parent’s portable electronic device 120, a user may tap the appropriate icon
while pressing a pairing button on the infant device in order to pair the devices.
Alternatively, in some embodiments, a parent’s portable electronic device 120 and an infant
device may be paired when a parent moves their portable electronic device 120 within range
of, or into contact with, (e.g., “bump” or “kiss” to pair) or otherwise proximate to the desired
infant device. In some embodiments, if the parent’s portable electronic device 120 and infant
device have already been paired, a parent may simply move their portable electronic device
120 within range of the desired infant device in order to connect their portable electronic
device 120 to an infant device, regardless of how the initial pairing was effectuated. In some
embodiments, a message alerting a user to “Tap the Swing or Mobile icon above to connect”
may appear if no infant devices are currently paired with the parent’s portable electronic
device 120.

[0032] Once an infant device is paired with the parent’s portable electronic device 120, a

user may press a device icon in order to access a device’s controls. Additionally or

-11 -



WO 2015/017367 PCT/US2014/048538

alternatively, in some embodiments, the appropriate controls may be automatically presented
to a user or parent when pairing between an infant device and the portable electronic device
120 is successfully completed. Thus, in some embodiments, it may not be necessary for a
user to select one of the device icons to access the control screen within the app 320.
Additionally, if a user has used or connected his or her portable electronic device 120 to more
than two infant devices, the scroll arrows 602, 604 may allow the user to scroll through all of
their devices (e.g. the arrows may rotate the icons in a carousel manner, either backwards or
forwards) in order to view and/or access any desirable infant device icons. In some
embodiments, a parent may pair their portable electronic device with any desirable number of
infant devices at any given time, but in other embodiments, a parent may only pair their
portable electronic device to one infant device at a time. Thus, in some embodiments,
multiple device icons may be presented in color and a parent may simply tap different icons
to access different controls for different paired devices, but in other embodiments, only one
icon may be presented in color at any given time and a parent may need to disconnect, either
manually or automatically, from a first infant device in order to pair or re-pair with a second
infant device (in some embodiments, pairing with a second infant device may automatically
disconnect the pairing with the first infant device).

[0033] Still referring to FIG. 5, the home screen of the app 320 may also include
informational buttons 606 and 608 that may allow a user to view instructions, help, FAQ’s
and other such information. Information provided by button 608 may be stored locally within
the app 320 or the user’s portable electronic device 120. By comparison, button 606 may
also provide information relating to the app 320, but button 606 may provide links to web
pages that include this information. For example, button 606 may includes links to
instructional videos to assist with pairing an infant device and portable electronic device 120,

instructions manuals for various infant devices, social media pages related to any desirable
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product or company, and any other desirable information. As an example, button 606 may be
an “I'-P” logo and may direct a user to a FISHER-PRICE social media page. As illustrated at
the bottom of FIG. 5, the app 320 may also include product advertisements for devices that
may be purchased that are compatible with both the app 320 and the parent’s portable
electronic device 120.

[0034] Now turning to FIGS. 6-8, each of FIGS. 6-8 provides a screenshot of an
embodiment of controls and indicators (also referred to as control screens) for an infant
device (including an infant receiving device) that may be provided by app 320 on a portable
electronic device 120. In particular, FIG. 6 provides a screenshot of a first embodiment of a
control screen 500 for an infant swing 110, FIG. 7 provides a screenshot of a second
embodiment of a control screen 502 for an infant swing 110, and FIG. 8 provides a
screenshot of an embodiment of a control screen 504 for a mobile. Notably, each of the
control screens 500, 502, 504 includes substantially similar features, which are described
below.

[0035] As seen in FIGS. 6-8, each control screen includes at least one navigation control
510 and may also include a second navigation control 512 to allow a user to navigate between
a plurality of screens in app 320. Additionally, each control screen 500, 502, 504 includes a
device indicator 520 that shows which device 110 (e.g., “Swing 17) is configured to be
connected to the parent’s portable electronic device 120 (where multiple devices may be in
range and available for connection to the parent’s portable electronic device 120 via the app
320). In some embodiments, the device indicator 520 may be edited by a user in order to
give each product controlled by the portable electronic device a personalized or more
recognizable name. For example “Swing 17 may re-named as “Henry’s Swing,” “Madeline’s
Swing,” “Stephen’s Glider,” etc., such that a parent can easily identify different infant

devices used for different children or used in different situations (e.g. playroom swing,
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bedroom swing, grandma’s house, nursery mobile). The navigation buttons 510, 512 may
allow a parent to easily move between different devices and/or the home menu.

[0036] Next, the control screens shown in FIGS. 6-8 also includes a connection indicator
522 that may confirm the connection between app 320 and the infant device and show
confirmation to the user of portable electronic device 120. In some embodiments, the
connection indicator 522 may provide graphic (including color) confirmation in addition to or
instead of textual confirmation. For example, in some embodiments, the connection indicator
522 may appear red and provide a message “You're Not Connected” when the portable
electronic device 120 is not connected to the particular infant device shown in the device
indicator 520. Then, if a user pairs the devices 110, 120 (e.g. by moving into range), the
connection indicator 522 may turn yellow and flash, strobe, or otherwise indicate it is
working, while a message “Connecting . . .” appears adjacent the connection indicator 522.
Once connected, the connection indicator 522 may turn green and be accompanied by the
message “You're Connected!” (as shown in the screenshots provided in FIGS. 6-8). In
addition to providing an indication of connection status, connection indicator 522 may also
serve as a connect/disconnect button. Thus, when initially pairing the portable electronic
device 120 with an infant device, a user may press this button (after the initial pairing, the
pairing may be initiated automatically). Alternatively, if a user wishes to disconnect (perhaps
to allow another user to connect while both users remain in range of the infant receiving
device), the disconnecting user may press indicator 522.

[0037] Still referring to FIGS. 6-8, some control panels, such as control panels 500, 502
and any other control panels associated with infant receiving devices 110 that have speed
controls, may include a speed indicator 530. Speed indicator 530 shows the speed setting that
an infant receiving device 110 is currently set at, and the speed of the infant receiving device

110 is adjustable with speed control buttons 532 and 534. In this particular embodiment, the
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swing 110 may be set at one of six speed levels. By comparison, mobile control screen 504
simply includes a motion button 536 that either turns the motion of the stand-alone mobile
device on or off, with no speed adjustments. Additionally, the mobile control screen 504 also
includes a projection button 538 which allows a mobile projection system to be toggled on
and off.

[0038] Each control screen 500, 502, 504 also allows audio output to be controlled
remotely, albeit each control screen 500, 502, 504 includes a slightly differently interface.
Control screen 500 includes a music button 540, a nature sounds button 550 and audio
volume controls 560 and 562. By comparison, control screens 502 and 504 each include
volume controls 560 and 562 and a nature sounds button 550, but also include additional
audio options. Specifically, control screen 502 includes a first music button 540 that provides
lullaby music, and a second music button 542 that provides active music while control screen
504 includes an audio output on/off button 540 and three audio output options: music button
542, white noise button 545, and nature sounds 550. However, in other embodiments, any
desirable audio options may be included on a control screen.

[0039] App 320 may additionally comprise a timer element 580 that turns off some or all
of the functions of the remote device after a selected amount of time (e.g., 20 minutes). In
some embodiments, the timer element 580 may be used to control at least one of the motion
of the infant receiving device and the audio output. For example, in some embodiments, a
user may remotely set an infant receiving device to remain in motion for thirty minutes, sixty
minutes, ninety minutes, or continuously and may separately set the audio output to run for
fifteen minutes, thirty minutes, forty-five minutes, sixty minutes, or continuously. In such
embodiments, default settings that keep the infant receiving device in motion continuously
and play audio output for thirty minutes may be preprogrammed into the app 320. The

battery state of the remote device may also be monitored by app 320 and displayed to a user
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with battery indicator 590. In some embodiments, if either the battery of the remote device or
the timer is running low, a message may be provided to the user at the portable electronic
device 120. For example, upon detection that an infant receiving device has 5% or less of its
battery life left or that a timer for motion or music has 30 seconds or less left, a message may

be sent to the portable electronic device 120 to alert a user.

[0040] In addition to the aforementioned features, a control panel may also include
buttons to activate, adjust, or otherwise control any additional features on a remote infant
device. For example, control screen 500 includes a mobile control button 570 to allow a
powered mobile 116, if included with the infant receiving device, to be turned on and off.
Similarly, control screens 502 and 504 may include a light button 572 to turn any lights

included on the infant device on and off.

[0041] One example of the present invention comprises using Bluetooth (or Bluetooth
Low Energy (LE), Bluetooth Smart, etc.) connectivity to connect a remote infant device to an
app on a Smart Device (e.g., i0S Device, Android device, etc.), and provide two-way
communication and control. The app and data connection can then be used in a number of
possible ways, including (but not limited to): App control of the remote infant device,

telemetry from the infant device, customization of the operation of the infant device.

[0042] One possible hardware example includes a Bluetooth module installed in the
infant device at manufacture (either as a manufacturer installed module, or directly
incorporated into the infant device’s electronics), giving the user a connected experience

E

“out-of-box.” Another possible hardware example includes a Bluetooth module that is sold
as an accessory item, and is added to an existing infant device as a user installed accessory
item. In this example the accessory may be a “black box™ that connects between the infant

device battery/power adapter and its connection point on the infant device. Durther, in this

example, the accessory may be designed to be used in any existing infant device. These

- 16 -



WO 2015/017367 PCT/US2014/048538

examples are not meant to limit the possible hardware configuration embodiments, but
provide two possible examples. For example, a Bluetooth Smart module may be added to an
existing infant receiving device and directly connected to the existing infant receiving device

electronics in parallel with the existing control buttons and swing setting controls.

[0043] As a summary, the software of the app 320 may include numerous features,
including, but not limited to: function(s) to control some or all of the infant device controls
that are available on the infant device control panel (e.g., the app 320 may contain a
representation of the infant device control panel in its user interface, and a the smart device
120 user can interact with the on-screen controls and remotely control those same control
functions on the actual infant device); main power disable/enable switch allowing the smart
device user to disable/enable power to the infant receiving device; infant device battery level
(gas-type gauge) allowing the smart device user to view the battery voltage level on the infant
device at any time; infant device motor speed data allowing the smart device user to view the
actual speed at which the infant receiving device is moving; receive audio from the infant
device allowing the smart device user to hear input (e.g., a child talking, etc.) from a
microphone on the infant device; send audio to the infant device allowing the smart device
user to talk to the child via the infant device as well as stream music/audio content from the
smart device to a speaker in the infant device; baby cry/activity detector output from
electronics on the infant device which is forwarded to the app on the smart device; alarm
based on data from the infant device (e.g., cry detector, baby activity, swing stalled, etc.);
baby weight data gathered from a weight gauge on the infant device to be displayed on the
app; customization functions to automatically perform certain functions based on telemetry
form the infant device (e.g., if the infant device detects a crying baby, the app can
automatically turn the infant device to speed 2, and play music for the baby); customization

functions allowing the user to choose or record audio that plays when the infant device runs
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(e.g., play a soothing sound with the infant device is moving); data storage of infant device
use data (e.g., how long the infant device is used per day, how often the infant device is used,
etc.) that may be used by either the user or the manufacturer to analyze usage; learning
functions that learn what infant device settings the parent usually uses for later use as default
settings; learning functions based on telemetry from the infant receiving device and device
usage (e.g., when the cry detector detects a crying baby, the app can set the infant receiving
device to perform different speed settings, different music settings, etc., and detect and store
which settings cause the baby to stop crying).

[0044] One specific example of an iOS app 320 for use with the present invention
includes, but is not limited to, the following user interface elements: a connect button used to
pair the i0S device with the Bluetooth module, a swing speed up button, a swing speed down
button, an audio volume up button, an audio volume down button, a music on/off button, a
sound effects on/off button, a mobile on/off button, swing speed “LEDs” (e.g., a row of light
emitting devices that appear on the app’s user interface that give a representation of the swing
speed LEDs on the control panel of the swing), a baby cry indicator (e.g., a light on the app’s
user interface that illuminates when the baby cry detector circuit in the swing detects a crying
baby).

[0045] As mentioned, in some embodiments, the iOS app may simply mirror any controls
physically included on an infant device. As an example of one infant device arrangement,
FIG. 9 provides a block diagram representing a schematic of the controls and electronics of
an exemplary swing 100 in accordance with the present invention. As can be seen, the swing
includes an integrated circuit or processor 702 which is electronically coupled to a wireless
communication module 710 (e.g. a Bluetooth LE or Bluetooth Smart transmitter/receiver)
with an antenna 712, a power source 720 with a main power switch 722, a swing motor and

controller 730, a mobile drive and controller 740, and a control panel 750. In this
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embodiment, the control panel includes various switches to control the swinging motion of
the swing, the audio output and volume, and the attached mobile. Specifically, the control
panel 750 includes the following switches: swing speed increase 751, swing speed decrease
752, volume increase 753, volume decrease 754, music type #1 755, music type #2 756,
sound effects 757, and mobile on/off 758. In other embodiments, the control panel 750 may
include any desirable switches to include any desirable functions of the infant device.

[0046] Although the disclosed inventions are illustrated and described herein as
embodied in one or more specific examples, it is nevertheless not intended to be limited to
the details shown, since various modifications and structural changes may be made therein
without departing from the scope of the inventions and within the scope and range of
equivalents of the claims. In addition, various features from one of the embodiments may be
incorporated into another of the embodiments. Accordingly, it is appropriate that the
appended claims be construed broadly and in a manner consistent with the scope of the

disclosure as set forth in the following claims.
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What is claimed is:

1. A method for providing bidirectional communication between an infant device and a

hand-held portable electronic device, the method comprising:

establishing a wireless connection between the infant device and the hand-held
portable electronic device;

monitoring for at least one message from the hand-held portable electronic device
across the wireless connection;

receiving the at least one message from the hand-held portable electronic device;

processing the at least one message from the hand-held portable electronic device;

monitoring for at least one message from the infant device directed toward the hand-
held portable electronic device; and

sending the at least one message from the infant device to the portable electronic

device across the wireless connection.

2. The method of claim 1, wherein the at least one message received from the hand-held
portable electronic device comprises at least one of commands to the infant device for

initiating actions, audio data, and video data.

3. The method of claim 1, wherein the at least one message directed toward the hand-
held portable electronic device from the infant device comprises at least one of status
information, audio data, video data, and data regarding an environment of an infant in

proximity to the infant device.

-20 -



WO 2015/017367 PCT/US2014/048538

4. The method of claim 3, further comprising:

monitoring the environment of the infant for at least one of a sound and a movement;
and

creating a message directed toward the hand-held portable electronic device upon

detection of the at least one sound or movement.

5. The method of claim 1, further comprising:
storing the at least one message from the hand-held portable electronic device in

memory.

6. The method of claim 5, further comprising:
associating the stored message from the hand-held portable electronic device with at
least one of:
a condition present in the environment of the infant at the time the message is
received by the infant device; and
a message directed toward the hand-held portable electronic device that the

stored message was received in response to.

7. The method of claim 1, wherein the hand-held portable electronic device is a

smartphone, the at least one message from the hand-held portable electronic device being

generated via an application stored on the smartphone.
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8. A bidirectional wireless communication system for an infant device comprising:

a hand-held portable electronic device comprising a first wireless communication
module, and an I/O interface;

an infant receiving device comprising a second wireless communication module, a
control module, and at least one module selected from the group of an effect module and a
sensor module;

wherein the first wireless communications module establishes a wireless connection
with the second wireless communications module, and

wherein the portable electronic device sends and receives messages over the wireless

connection.

9. The system of claim 8, wherein the second wireless communication module is formed

within the control module of the infant receiving device.

10. The system of claim 8, wherein the second wireless communication module is a user-

installed accessory item added to the infant receiving device.

11. The system of claim 8, wherein the portable electronic device is a smartphone.

12. The system of claim 11, wherein the hand-held portable electronic device sends and

receives messages to and from the second wireless communication module via an application

included on the smartphone.
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13. The system of claim 8, wherein the sensor module is configured to monitor an infant
environment of an infant in the infant receiving device for at least one of sounds and
movement, wherein messages sent to the hand-held portable electronic device include

messages relating to detected sounds and/or movement.

14. The system of claim 8, wherein the sensor module is configured to monitor activity of
the infant receiving device and messages sent to the hand-held portable electronic device

include messages relating to feedback of detected activity.

15. The system of claim 8, wherein the messages sent from the hand-held portable
electronic device to the infant receiving device include at least one of a video transmission,

an audio transmission, and control instructions.

16. The system of claim 8, wherein the infant receiving device is a first infant receiving
device and the system further comprises:

a second infant receiving device, the second infant receiving device comprising a
third wireless communication module and a control module;

wherein the first wireless communication module is configured to establish a first
wireless connection with the second wireless communication module and a second wireless

connection with the third wireless communication module.
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17. A method for remotely controlling an infant device, the method comprising:

establishing a wireless connection between the infant device and a hand-held portable
electronic device;

receiving at the hand-held portable electronic device at least one parameter from the
infant device;

storing the at least one parameter; and

sending a plurality of commands to the infant device from the hand-held portable

electronic device in response to receiving the at least one parameter.

18. The method of claim 17, wherein the infant device further comprises a sensor module
and the plurality of commands are preprogrammed in response to particular input from sensor

module.

19. The method of claim 17, wherein sending a plurality of commands to the infant
device in response to receiving the at least one parameter further comprises:

manually inputting commands into the hand-held portable electronic device.

20. The method of claim 19, wherein the hand-held portable electronic device is a

smartphone and the commands are manually input through a software application loaded on

the smartphone.
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