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(54) Title METHODS, SYSTEMS, AND MEDIA FOR ADJUSTING QUALITY LEVEL DURING SYNCHRONIZED MEDIA
CONTENT PLAYBACK ON MULTIPLE DEVICES

TRANSMIT MEDIA CONTENT STREAMS TO EACH OF 202
MULTIPLE USER DEVICES THAT ARE PARTICIPATING IN A -
SYNCHRONIZED MEDIA PLAYBACK SESSION
RECEIVE, FROM A FIRST USER DEVICE OF
THE MULTIPLE USER DEVICES, INFORMATICON INDICATING /204
THE FIRST USER DEVICE |15 BUFFERING THE MEDIA CONTENT STREAM
SLOWER THAN THE OTHER USER DEVICES
SELECT A MEDIA CONTENT STREAM CORRESPONDING TO THE MEDIA /206
CONTENT ITEM WITH A LOWER QUALITY LEVEL
TRANSMIT THE MEDIA CONTENT STREAM WITH /208
THE LOWER QUALITY LEVEL TO THE FIRST USER DEVICE
TRANSMIT INSTRUCTIONS TO THE MULTIPLE USER DEVICES THAT 210
CAUSE EACH USER DEVICE TO SIMULTANEOUSLY BEGIN PLAYBACK OF
THE MEDIA CONTENT ITEM
RECEIVE, FROM A SECOND USER DEVICE OF THE MULTIPLE USER
DEVICES, INFORMATION INDICATING THAT THE SECOND USER DEVICE /212
HAS RELATIVELY LESS DATA CORRESPONDING TO THE MEDIA
CONTENT STREAM IN A BUFFER OF THE SECOND USER DEVICE
SELECT A MEDIA CONTENT STREAM CORRESPONDING TO THE MEDIA /214
CONTENT ITEM WITH A LOWER QUALITY LEVEL
' TRANSMIT THE MEDIA CONTENT STREAM WITH THE LOWER QUALITY /216
LEVEL TO THE SECOND USER DEVICE
FIG. 2

(57) Abstract: Methods, systems, and media for adjusting quality level during
synchronized media content presentation are provided. In some embodiments, the
method comprises: transmitting, from a server to a first user device, first media
content data corresponding to a first stream of a media content item and from the
server to a second user device, second media content data corresponding to a sec-
ond stream of the media content item, wherein the first media content data is to be
stored in a buffer of the first user device, and wherein the second media content
data is to be stored in a buffer of the second user device; transmitting, from the
server to the first user device and to the second user device, instructions that cause
the first user device and the second user device to begin presenting the media con-
tent item simultaneously; determining, by the server, that the first media content
data is being stored in the buffer of the first user device at a slower rate than the
second media content data is being stored in the buffer of the second user device;
in response to determining that the first media content data is being stored in the
buffer of the first user device at a slower rate than the second media content data
is being stored in the buffer of the second user device, selecting a third stream of
the media content item corresponding to the first stream of the media content item,
wherein the third stream of the media content item has a lower quality level than
the first stream of the media content item; and transmitting third media content data
corresponding to the third stream of the media content item to the first user device.
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METHODS, SYSTEMS, AND MEDIA FOR ADJUSTING QUALITY LEVEL DURING
SYNCHRONIZED MEDIA CONTENT PLAYBACK ON MULTIPLE DEVICES

Technical Field
[0001] The disclosed subject matter relates to methods, systems, and media for adjusting

quality level during synchronized media content playback on multiple devices.

Background
[0002] People frequently watch media content, such asvideos, downloaded or streamed

from a server, such as a server associated with avideo sharing service. Additionaly, people may
want to watch media content with other people, such asfriends, simultaneously, but on separate
devices. It can, however, be difficult to synchronize playback of media content across multiple
devices. For example, multiple devices can each buffer media content prior to and during
playback of amedia content item, however, each device may buffer the media content at a
different rate. In some cases, this may cause adevice that isbuffering media content more
slowly than other devices to have to pause playback to buffer additional media content prior to
resuming playback, which can cause the devices to lose synchrony during playback.

[0003] Accordingly, it isdesirable to provide new methods, systems, and media for
adjusting quality level during synchronized media content playback on multiple devices.

Summary
[0004] Methods, systems, and media for adjusting quality level during synchronized

media content playback on multiple devices are provided.

[0005] In accordance with some embodiments of the disclosed subject matter, a method
for synchronizing playback of media content is provided, the method comprising: transmitting,
from a server to afirst user device, first media content data corresponding to afirst stream of a
media content item and from the server to a second user device, second media content data
corresponding to a second stream of the media content item, wherein the first media content data
isto be stored in abuffer of the first user device, and wherein the second media content dataisto
be stored in abuffer of the second user device; transmitting, from the server to the first user
device and to the second user device, instructions that cause the first user device and the second

user device to begin presenting the media content item simultaneously; determining, by the
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server, that the first media content dataisbeing stored in the buffer of the first user device a a
slower rate than the second media content dataisbeing stored in the buffer of the second user
device; in response to determining that the first media content dataisbeing stored in the buffer

of the first user device a a slower rate than the second media content dataisbeing stored in the
buffer of the second user device, selecting athird stream of the media content item
corresponding to the first stream of the media content item, wherein the third stream of the media
content item has alower quality level than the first stream of the media content item; and
transmitting third media content data corresponding to the third stream of the media content item
tothe first user device.

[0006] In some embodiments, the instructions that cause the first user device and the
second user device to begin presenting the media content item simultaneously are based on a
determination that the first user device and the second user device have buffered apredetermined
amount of the media content data corresponding to the media content item.

[0007] In some embodiments, determining that the first media content dataisbeing
stored in the buffer of the first user device a a slower rate than the second media content datais
being stored in the buffer of the second user device isbased on a message received by the server
from the first user device.

[0008] In some embodiments, the message indicates a current amount of the first media
content data stored in the buffer of the first user device a atime at which the message is
transmitted to the server by the first user device.

[0009] In some embodiments, determining that the first media content dataisbeing
stored in the buffer of the first user device at a slower rate than the second media content datais
being stored in the buffer of the second user device isbased on a comparison of an amount of the
first media content data stored in the buffer of the first user device and an amount of the second
media content data stored in the buffer of the second user device.

[0010] In some embodiments, the third stream of the media content item has alower
bitrate than the first stream of the media content item.

[0011] In accordance with some embodiments of the disclosed subject matter, a system
for synchronizing playback of media content isprovided, the system comprising amemory and a
hardware processor that, when executing computer executable instructions stored in the memory,

isconfigured to: transmit, from a server to afirst user device, first media content data
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corresponding to afirst stream of amedia content item and from the server to a second user
device, second media content data corresponding to a second stream of the media content item,
wherein the first media content dataisto be stored in abuffer of the first user device, and
wherein the second media content data isto be stored in abuffer of the second user device;
transmit, from the server to the first user device and to the second user device, instructions that
cause the first user device and the second user device to begin presenting the media content item
simultaneously; determine, by the server, that the first media content dataisbeing stored in the
buffer of the first user device a a slower rate than the second media content dataisbeing stored
in the buffer of the second user device; in response to determining that the first media content
dataisbeing stored in the buffer of the first user device a a slower rate than the second media
content dataisbeing stored in the buffer of the second user device, select athird stream of the
media content item corresponding to the first stream of the media content item, wherein the third
stream of the media content item has alower quality level than the first stream of the media
content item; and transmit third media content data corresponding to the third stream of the
media content item to the first user device. Another embodiment of the disclosed subject matter
provides a system for synchronizing playback of media content, the system comprising a
memory and a hardware processor that, when executing computer executable instructions stored
in the memory, isconfigured to perform amethod according to any aspect or embodiment
described herein.

[0012] In accordance with some embodiments of the disclosed subject matter, anon-
transitory computer-readable medium containing computer executable instructions that, when
executed by aprocessor, cause the processor to perform amethod for synchronizing playback of
media content is provided, the method comprising: transmitting, from a server to afirst user
device, first media content data corresponding to afirst stream of amedia content item and from
the server to a second user device, second media content data corresponding to a second stream
of the media content item, wherein the first media content dataisto be stored in abuffer of the
first user device, and wherein the second media content data isto be stored in abuffer of the
second user device; transmitting, from the server to the first user device and to the second user
device, instructions that cause the first user device and the second user device to begin presenting
the media content item simultaneously; determining, by the server, that the first media content

dataisbeing stored in the buffer of the first user device a a slower rate than the second media
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content datais being stored in the buffer of the second user device; in response to determining
that the first media content dataisbeing stored in the buffer of the first user device at a slower
rate than the second media content data isbeing stored in the buffer of the second user device,
selecting athird stream of the media content item corresponding to the first stream of the media
content item, wherein the third stream of the media content item has alower quality level than
the first stream of the media content item; and transmitting third media content data
corresponding to the third stream of the media content item to the first user device. Another
embodiment of the disclosed subject matter provides a computer-readable medium (which may
be atransitory or non-transitory medium) containing computer executable instructions that, when
executed by a processor, cause the processor to perform a method according to any aspect or
embodiment described herein.

[0013] In accordance with some embodiments of the disclosed subject matter, a system
for synchronizing playback of media content is provided, the system comprising: means for
transmitting, from a server to afirst user device, first media content data corresponding to afirst
stream of amedia content item and from the server to a second user device, second media
content data corresponding to a second stream of the media content item, wherein the first media
content dataisto be stored in abuffer of the first user device, and wherein the second media
content dataisto be stored in abuffer of the second user device; means for transmitting, from the
server to the first user device and to the second user device, instructions that cause the first user
device and the second user device to begin presenting the media content item simultaneously;
means for determining, by the server, that the first media content dataisbeing stored in the
buffer of the first user device a a slower rate than the second media content dataisbeing stored
in the buffer of the second user device; means for selecting athird stream of the media content
item corresponding to the first stream of the media content item in response to determining that
the first media content data isbeing stored in the buffer of the first user device a a slower rate
than the second media content dataisbeing stored in the buffer of the second user device,
wherein the third stream of the media content item has alower quality level than the first stream
of the media content item; and means for transmitting third media content data corresponding to

the third stream of the media content item to the first user device.
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Brief Description of the Drawings

[0014] Various objects, features, and advantages of the disclosed subject matter can be
more fully appreciated with reference to the following detailed description of the disclosed
subject matter when considered in connection with the following drawings, in which like
reference numerals identify like elements.

[0015] FIG. 1shows an example of an information flow diagram for synchronized media
content playback on multiple devices in accordance with some embodiments of the disclosed
subject matter.

[0016] FIG. 2 shows an example of a process for adjusting quality level during
synchronized media content playback on multiple devices in accordance with some embodiments
of the disclosed subject matter.

[0017] FIG. 3 shows a schematic diagram of an illustrative system suitable for
implementation of mechanisms described herein for adjusting quality level during synchronized
media content playback on multiple devices in accordance with some embodiments of the
disclosed subject matter.

[0018] FIG. 4 shows adetailed example of hardware that can be used in a server and/or a

user device of FIG. 3in accordance with some embodiments of the disclosed subject matter.

Detailed Description

[0019] In accordance with various embodiments, mechanisms (which can include
methods, systems, and media) for adjusting quality level during synchronized media content
playback on multiple devices are provided.

[0020] In some embodiments, the mechanisms described herein can synchronize
playback of amedia content item across multiple user devices. For example, in some
embodiments, the mechanisms can cause the media content item to be presented simultaneously
on multiple user devices such that each user deviceis at the same playback position of the media
content item at the same time, to cause a“ synchronized presentation” of the media content item
to each of the user devices. In some embodiments, the mechanisms can cause a synchronized
presentation of the media content item to be maintained during streaming of the media content
item to each of the user devices. For example, in some embodiments, the mechanisms can cause

the synchronized presentation of the media content item to be maintained across the user devices
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in an instance where one user device of the multiple user devices buffers media content data
corresponding to the streamed media content item at a slower rate than other user devices. Asa
more particular example, in some embodiments, the mechanisms can cause the user devicethat is
buffering media content data at a Slower rate to present the media content item at alower quality
level. Asanother example, in some embodiments, the mechanisms can cause the synchronized
presentation of the media content item to be maintained across the user devices in an instance
where one user device of the multiple user devices pauses playback of the media content item to
buffer additional media content data. Asamore particular example, in some embodiments, the
mechanisms can cause the user device to resume playback (that is, once the additional media
content data has been buffered) at an increased playback speed until playback on the user device
has caught up to playback on the other user devices.

[0021] It should be noted that, in some embodiments, the mechanisms described herein
can synchronize playback of amedia content item across multiple user devices that is presented
in a synchronized media playback session. In some embodiments, a synchronized media
playback session across multiple user devices can include any suitable features or combination of
features. For example, in some embodiments, a synchronized media playback session can allow
each user device of the multiple user devices to simultaneously present aparticular media
content item, as described above. Asanother example, in some embodiments, a synchronized
media playback session can allow a series of media content items (e.g., aplaylist of media
content items, and/or any other suitable collection of media content items) to be simultaneously
presented on each user device of the multiple user devices. Asyet another example, in some
embodiments, a synchronized media playback session can allow auser device participating in the
synchronized media playback session to select avideo, pause avideo, and/or switch to a
different video, and can cause the action performed by the user device to be mirrored on the
other user devices participating in the session without the user device needing to send commands
to each other user device separately.

[0022] In some embodiments, the mechanisms described herein can adjust a quality of a
stream transmitting to one or more of multiple user devices participating in the synchronized
media playback session to ensure that all devices in the session maintain a synchronized viewing
experience. In particular, in some embodiments, a server transmitting streams of media content

corresponding to amedia content item that is synchronously presented on each of the user
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devices participating in the session can determine arate or respective rates a which each user
device isbuffering the stream. In some embodiments, the server can then adjust a quality of the
stream for one of the user devices based on the buffering rate for the user device. For example,
in some embodiments, in response to determining that auser device isbuffering the stream more
slowly than other user devices participating in the synchronized media playback session, the
server can transmit alower quality stream, thereby alowing the user device to fill the buffer of
the user device at the same rate asthe other user devices in the session. In some embodiments,
the mechanisms described herein can additionally or alternatively employ any other suitable
techniques for maintaining synchrony of playback of media content across multiple user devices,
such as adjusting a playback rate on auser device of the multiple user devicesto alow the user
device to catch up or slow down to other user devices.

[0023] By adjusting a quality of the stream of media content based on both the quality of
the network connection between the server and afirst user device aswell asthe quality of the
network connections between the server and other user devices participating in a synchronized
media playback session, the mechanisms described herein can be used to ensure both that all user
devices in the session remain synchronized during the session (or that synchrony can be quickly
reestablished), and that the user devices avoid having to pause playback to buffer additional data.
In particular, by adjusting a quality of a stream of media content (e.g., lowering a quality level in
response to determining that a network connection between a server and auser device is poor),
the mechanisms can allow the user device to maintain a particular amount of media content data
in abuffer and/or quickly fill abuffer to have a particular amount of media content data. Also,
the mechanisms described herein can be used to improve an experience of auser while viewing
streamed media content, particularly when viewing streamed media content in a synchronized
media playback session, by preventing the user device from pausing playback to buffer
additional media content data.

[0024] In conventional video streaming, a content server providing the streamed video
provides rate control so that the streamed video isdelivered to auser device a arate and quality
that the user device can handle. To alow this, the user device may provide the content server
with information about parameters such ashow quickly the user device can decode and process
the received video, the bandwidth and/or latency of the network over which the video isbeing

streamed to the user device, and the quality of the received video. The content server may adjust
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the rate of delivery of the video to the client device based on the information received from the
client device. Aspects of the present disclosure provide coordinated rate control during
streaming of avideo content item to multiple client devices. The rate control is*coordinated” in
that the rate of streaming to one particular user device is determined based on information
supplied to the content server by at least one other user device aswell asthe particular user
device concerned. This may provide improved delivery of the video to the multiple user devices.
In many cases, a server that isproviding content for delivery to multiple user devices (known as
“co-watching”) will use athird-party streaming platform, and has no control over the rate (or
respective rates) a which the content is streamed to the multiple user devices. Moreover, even if
the conventional rate control techniques can be applied to streaming of content to multiple user
devices these techniques will apply independent rate control to each client device. This can lead
to user devices having to pause playback in order to re-buffer, experiencing additional
synchronization delays, and/or experiencing lower video quality than could be provided.

[0025] Additionally, as noted above, in some embodiments, a synchronized media
playback session can allow auser device participating in the synchronized media playback
session to select avideo, pause avideo, and/or switch to a different video, and can cause the
action performed by the user device to be mirrored on the other user devices participating in the
session. This may be achieved without the user device needing communicate with each other
user device separately - when the particular user device informs the content server that it has
selected avideo, paused avideo, and/or switched to a different video, the content server may
adjust the delivery of streamed content to all other user device in the same way.

[0026] Turning to FIG. 1, an example 100 of an information flow diagram for initiating a
synchronized media playback session and presenting synchronized media content on multiple
devices is shown in accordance with some embodiments of the disclosed subject matter. As
illustrated, in some embodiments, blocks of process 100 can be performed on afirst user device,
a second user device, and a server. Note that, although the information flow diagram shown in
FIG. 1and described below generally describes synchronized presentation of avideo, in some
embodiments, the techniques described below can be used to present any suitable type of media
content (e.g., avideo, amovie, atelevision program, live-streamed video content, live-streamed
audio content, music, an audiobook, and/or any other suitable type of media content). Note also

that, although the information flow diagram shown in FIG. lincludes afirst user device and a
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second user device, thisismerely illustrative. Any suitable number of user devices can
participate in a synchronized media playback session.

[0027] At 102, the first user device can request avideo to be presented in a synchronized
playback session from the server. In some embodiments, the request can beinitiated on the first
user device in any suitable manner. For example, in some embodiments, the request can be
initiated in response to auser of the first user device selecting alink to a particular media content
item, in response to auser of the first user device selecting alink to initiate a synchronized media
playback session of a particular media content item in connection with other user devices (e.g.,
the second user device), and/or in any other suitable manner. Note that, in some embodiments, a
link to a synchronized media playback session can be created by any suitable user device, and
can be shared with other user devices in any suitable manner. For example, in some
embodiments, alink to a synchronized media playback session can be shared via amessage (e.g.,
an instant message, atext message, an e-mail, apush notification, and/or in any other suitable
manner). In another example, in some embodiments, a synchronized media playback session in
which avideo content item isplayed back can be created on afirst user device, where alist of
user accounts associated with other user devices are included asbeing permitted tojoin the
synchronized media playback session.

[0028] Similarly, a 104, the second user device can regquest the video to be presented in
the synchronized playback session from the server and/or can request tojoin the synchronized
media playback session. Similarly to asdescribed above in connection with block 102, in some
embodiments, the second user device can request tojoin and/or initiate the synchronized media
playback session through selection of alink, and/or in any other suitable manner. For example,
the second user device can accept arequest tojoin a synchronized playback session inwhich a
video content item isto be played back. In another example, the second user device can launch
an application and can select a playback session from alist of playback sessions in which video
content items are being played back.

[0029] Note that, in some embodiments, a synchronized media playback session can be
initiated between the first user device and the second user device (and/or any other suitable user
devices) that does not yet include avideo. In some such embodiments, the first user device
and/or the second user device can select avideo and/or a series of videos for presentation during

the synchronized media playback session in any suitable manner. For example, in some
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embodiments, auser device can select aparticular video from agroup of available videos. As
another example, in some embodiments, auser device can create aplaylist of videos by selecting
videos from agroup of available videos and/or arranging the videos in an order of to be
presented during the synchronized media playback session.

[0030] At 106, the server can begin transmitting video data corresponding to the
requested video tothe first user device and the second user device. In some embodiments, the
server can transmit the video datato the first user device and the second user device in any
suitable manner. For example, in some embodiments, the video data can be transmitted via a
communication network, as shown in and described below in connection with FIG. 3.

[0031] At 108, the first user device can store the received video data in abuffer of the
first user device. Similarly, a 110, the second user device can store the received video datain a
buffer of the second user device.

[0032] At 112, the first user device can determine whether apredetermined amount of
video data has been buffered. In some embodiments, the predetermined amount of video data
can be any suitable amount of data. For example, in some embodiments, the predetermined
amount of video data can correspond to aparticular number of kilobytes of data, a particular
duration of the video (e.g., five seconds, ten seconds, thirty seconds, two minutes, and/or any
other duration of the video), and/or any other suitable amount of video data. Similarly, a 114,
the second user device can determine whether the predetermined amount of video data has been
buffered on the second user device. Note that, in some embodiments, the first user device and
the second user device can each determine whether the same predetermined amount of video data
has been buffered on each device.

[0033] If, a 112, the first user device determines that the predetermined amount of video
data has not been buffered (“no” a 112), the first user device can loop back to 108 and can
continue to store received video datain the buffer of the first user device. Similarly, if, a 114,
the second user device determines that the predetermined amount of video data has not been
buffered (“no” at 114), the second user device can loop back to 110 and can continue storing the
received video data in the buffer of the second user device.

[0034] If, a 112, the first user device determines that the predetermined amount of video
data has been buffered by the first user device (“yes’ a 112), the first user device can proceed to

116 and can transmit a message to the server indicating that the first user device has buffered the
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predetermined amount of video. Similarly, if, a 114, the second user device determines that the
predetermined amount of video has been buffered by the second user device (“yes’ a2t 114), the
second user device can proceed to 118 and can transmit a message to the server indicating that
the second user device has buffered the predetermined amount of video. Note that, in some
embodiments, any suitable information can be included in the messages transmitted by the first
user device and the second user device, as described below in more detail in connection with
FIG. 2.

[0035] At 120, the server can determine if all user devices included in the synchronized
media playback session (e.g., the first user device and the second user device, inthe example
shown in FIG. 1) have buffered the predetermined amount of video data. For example, in some
embodiments, the server can determine whether it has received messages indicating that the
predetermined amount of video data have been buffered from all user devices included in the
synchronized media playback session.

[0036] If, at 120, the server determines that a device included in the synchronized
playback session has not yet buffered the predetermined amount of video data (“no” a 120), the
server can transmit responses to any user devices that have transmitted messages indicating they
have buffered the predetermined amount of video data a 122. In particular, the server can
transmit aresponse that instructs user devices that have buffered the predetermined amount of
video datato wait to begin playback of the video.

[0037] In such instances, in response to receiving aresponse from the server to wait to
begin playback of the video, auser device can re-transmit the message that the predetermined
amount of video data has been buffered to the server after any suitable delay. For example, in
some embodiments, auser device can transmit the message to the server a any suitable
frequency (e.g., once per second, twice per second, and/or any other suitable frequency). Asa
more particular example, in response to receiving aresponse from the server to wait to begin
playback, the first user device can loop back to block 116. Asanother more particular example,
in response to receiving aresponse from the server to wait to begin playback, the second user
device can loop back to block 118. For example, in response to receiving an instruction from the
server towait to begin playback of the video, auser device can continue to store video data in the

buffer of the user device (e.g., until the buffer has been filled to the capacity of the buffer).
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[0038] Conversely, if, a 120, the server determines that all user devices included in the
synchronized media playback session have buffered the predetermined amount of video data, the
server can transmit instructions to all of the user devices to begin playback of the video at 124.
For example, the server can transmit an instruction to all of the user devices in the synchronized
media playback session to begin playback of the video. In another example, the server can
transmit an instruction to al of the user devices in synchronized media playback session to being
playback of the video a aparticular clock time. In some embodiments, the server can continue
transmitting video data corresponding to the video, and the user devices can continue buffering
the received video data during playback of the video.

[0039] In some embodiments, the first user device and the second user device can cause
the synchronized playback session to begin in any suitable manner. For example, in some
embodiments, presentation of the video can begin in any suitable type of video player window.
In some embodiments, any suitable indication of other user devices included in the synchronized
playback session can be presented in connection with presentation of the video. For example, in
some embodiments, usernames of users associated with other user devices included in the
synchronized playback session and/or icons associated with users associated with other user
devices included in the synchronized playback session can be presented.

[0040] In some embodiments, a synchronized media playback session can allow auser
device participating in the session to interact with presentation of media content in the session
and/or with other user devices participating in the session in any suitable manner. For example,
as described above, in some embodiments, auser device can cause playback of amedia content
item to be paused on all user devices participating in the session. Asanother example, in some
embodiments, auser device can cause playback of amedia content item tojump or skip to a
different playback position on all user devices. Asyet another example, in some embodiments, a
user device can cause a different media content item to begin being presented. As still another
example, in some embodiments, auser device can transmit amessage to be presented on all user
devices presenting in the session, for example, as an instant message, as a message in a group
chat, and/or in any other suitable manner.

[0041] Turning to FIG. 2, an example of aprocess 200 for adjusting stream content in a
synchronized media playback session isshown in accordance with some embodiments of the

disclosed subject matter. 1n some embodiments, blocks of process 200 can be implemented on a
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server, such asaserver that stores media content and/or streams media content to user devices
(e.g., server 302 as shown in and described below in connection with FIG. 3).

[0042] Process 200 can begin at 202 by transmitting media content streams to each of
multiple user devices that are participating in a synchronized media playback session. Note that,
as described above in connection with block 102 of FIG. 1, the synchronized media playback
session can be initiated and/or joined on each user device participating in the session in any
suitable manner, for example, through selection of alink. In some embodiments, the media
content streams can correspond to any media content item that will be simultaneously presented
on each of the multiple user devices during the synchronized media playback session. In some
embodiments, the media content item can be selected by any user device, for example, auser
device participating in the synchronized media playback session. Additionally or aternatively,
in some embodiments, the media content item can be amedia content item included in aplaylist
or other collection of media content items. In some embodiments, each user device of the user
devices participating in the synchronized media playback session can store media content data
corresponding to the received media content stream in abuffer of the user device, as described
above in connection with blocks 108 and 110 of FIG. 1.

[0043] In some embodiments, process 200 can transmit the media content streams in any
suitable manner. For example, in some embodiments, a server associated with process 200 (e.g.,
a server that stores media content and/or streams the media content to user devices, and/or any
other suitable server) can transmit media content data associated with each media content stream
to the user device using any suitable communication network (e.g., communication network 304,
as shown in and described below in connection with FIG. 3).

[0044] At 204, process 200 can receive information from afirst user device of the
multiple user devices participating in the synchronized media playback session that indicates that
the first user device isbuffering media content data associated with the media content stream
transmitted to the first user device a a slower rate than other user devices participating in the
session are buffering media content data corresponding to media content streams transmitted to
each of the other user devices. In some embodiments, the information from the first user device
can bereceived in any suitable manner. For example, in some embodiments, as described above
in connection with blocks 112-1 18 of FIG. 1, each user device can transmit a message to a server

coordinating the synchronized media playback session when the user device has buffered a
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predetermined amount of media content data associated with the media content item to be
presented in the session. In some such embodiments, process 200 can determine that the first
user device isbuffering the media content data at a slower rate than the other user devices based
on information associated with the received messages. For example, in some embodiments,
process 200 can determine that the first user device isbuffering the media content data more
slowly than the other user devices based on atiming of messages received from each of the user
devices. Asamore particular example, in some embodiments, process 200 can determine that
the first user device isbuffering the media content data more slowly than the other user devices
based on determining that the first user device was the last of the user devicesto finish buffering
the predetermined amount of media content data. A s another more particular example, in some
embodiments, process 200 can determine that the first user device isbuffering the media content
data more slowly than the other user devices based on determining that process 200 has received
messages from all user devices participating in the session other than the first user device,
indicating that the first user device has not finished buffering the predetermined media content
data.

[0045] Asanother example, in some embodiments, process 200 can determine that the
first user device isbuffering the media content data a a slower rate than the other user devices
participating in the synchronized media playback session based on information included in a
message received from the first user device. For example, in some embodiments, process 200
can receive amessage from the first user device that indicates information about a current
network connection between the first user device and a server associated with process 200. Asa
more particular example, in some embodiments, the message can indicate a current speed of the
network connection, alatency associated with the network connection, abandwidth of the
network connection, anumber of times the network connection has been dropped or has timed
out, and/or any other suitable information indicating a quality of the network connection.

[0046] Note that, in some embodiments, process 200 can receive messages from any user
devices participating in the synchronized media playback session that can indicate any suitable
information. For example, in some embodiments, amessage from auser device can indicate a
quality of anetwork connection between the user device and a server associated with process
200. Asanother example, in some embodiments, amessage from auser device can indicate

information about the user device, such as atype of user device (e.g., that the user deviceisa
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mobile device, that the user device isasmart television, and/or any other suitable device type),
information about a display of the user device (e.g., a size of the display, a current orientation of
the display, and/or any other suitable display information), and/or any other suitable information.
In some such embodiments, the information received from the user devices can be used by
process 200 to determine parameters for media content streams transmitted to each user device,
as described in more detail below in connection with block 206.

[0047] At 206, process 200 can select and/or generate a media content stream
corresponding to the media content item that is of lower quality than the media content stream
previously transmitted to the first user device. In some embodiments, the lower quality media
content stream can be of reduced quality in any suitable manner. For example, in some
embodiments, the lower quality media content stream can be encoded using alower bitrate than
the media content stream originally transmitted to the first user device. In some embodiments,
process 200 can generate alower quality media content stream that begins from any suitable
playback position. For example, in some embodiments, process 200 can identify aplayback
position corresponding to alast portion of media content data of the originally transmitted media
content stream and can generate alower quality media content stream that begins subsequent to
the playback position.

[0048] Note that, in some embodiments, process 200 can select and/or determine stream
parameters for the lower quality media content stream using any suitable information and any
suitable technique(s). For example, in some embodiments, process 200 can select and/or
determine updated stream parameters (e.g., anew bitrate a which the stream is encoded, and/or
any other suitable stream parameters) based on stream parameters associated with the media
content stream that was previously transmitted to the first user device a block 202. Asamore
particular example, in some embodiments, process 200 can select an updated bitrate that islower
than the bitrate of the stream that was transmitted to the first user device at block 202. As
another example, in some embodiments, process 200 can select and/or determine updated stream
parameters based on information associated with the first user device. Asamore particular
example, in some embodiments, process 200 can select and/or determine updated stream
parameters based on an amount of media content data currently stored in abuffer of the first user
device and/or based on a capability of the first user device to decode frames of the media content

stream prior to presentation. Asanother more particular example, in some embodiments, process
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200 can select and/or determine updated stream parameters based on information indicating a
guality of anetwork connection between the first user device and a server associated with
process 200 (e.g., alatency associated with the connection, abandwidth associated with the
connection, a speed of the connection, and/or any other suitable information). Asyet another
more particular example, in some embodiments, process 200 can select and/or determine updated
stream parameters based on information indicating performance of the other user devices
participating in the synchronized media playback session, such as a quality of each of the other
user devices network connection to a server associated with process 200 (e.g., a speed of each
network connection, alatency of each network connection, abandwidth of each network
connection, and/or any other suitable information), a capability of each user device in the session
to decode frames prior to presentation, an amount of data stored in abuffer of each device,
and/or any other suitable performance information of devices other than the first user device.
[0049] At 208, process 200 can begin transmitting the lower quality media content
stream to the first user device. In some embodiments, process 200 can notify the first user
devicethat alower quality media content stream isbeing transmitted in any suitable manner.
For example, in some embodiments, process 200 can transmit an indication of abitrate
associated with the lower quality media content stream to the first user device. In some
embodiments, process 200 can transmit instructions that cause a notification to be presented on
the first user device indicating that alower quality media content stream isbeing transmitted
(e.g., the message can indicate that the first user device isreceiving alower quality media
content stream due to apoor network connection, and/or any other suitable information).

[0050] At 210, process 200 can transmit instructions to each of the user devices
participating in the synchronized media playback session to begin presentation of the media
content item using the media content streams transmitted to each user device. For example, as
described above in connection with block 124 of FIG. 1, the instructions can cause each user
deviceto begin simultaneous presentation of the media content item. In some embodiments, as
described above in connection with block 124 of FIG. 1, amedia content item presented in a
synchronized media playback session can include any suitable features, such asindications of
other user devices participating in the session, features that allow auser device participating in
the session to alter playback of the media content item (e.g., pause the media content item, jump
to adifferent playback position, and/or alter playback in any other suitable manner) that causes
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the playback to be altered on all user devices in the session, and/or features that allow users of
the user devices to interact with each other (e.g., via amessaging interface, and/or in any other
suitable manner).

[0051] At 212, process 200 can receive, from a second user device of the multiple user
devices participating in the synchronized media playback session, information indicating that the
second user device has stored less media content data corresponding to the media content stream
transmitted to the second user device than other user devices participating in the synchronized
media playback session. In some embodiments, process 200 can receive the information from
the second user device in any suitable manner. For example, in some embodiments, each user
device participating in the synchronized media playback session can periodicaly transmit a
message to a server associated with process 200 that indicates a current state of abuffer of the
user device (e.g., an amount of data currently in the buffer, aplayback duration of the data
currently in the buffer, and/or and other suitable information indicating a state of the buffer). In
some such embodiments, process 200 can determine that the second user device has less media
content data stored in the buffer of the second user device than other user devices have stored in
their respective buffers based on a comparison between information received from the second
user device with information received from the other user devices. For example, in an instance
where the second user device transmits a message indicating that the second user device
currently has two seconds of playback data stored in the buffer of the second user device, and the
other user devices indicate that the other user devices have substantially more data store in their
respective buffers (e.g., more than eight seconds of playback data, more than ten seconds of
playback data, and/or any other suitable amount), process 200 can determine that the second user
device has less media content data stored in abuffer of the second user device relative to the
other user devices participating in the session.

[0052] At 214, process 200 can select and/or generate amedia content stream of alower
guality level than the media content stream previously transmitted to the second user device. For
example, as described above in connection with block 206, process 200 can select and/or
generate amedia content stream that isencoded with alower bitrate than the originaly
transmitted media content stream. In some embodiments, process 200 can generate amedia
content stream of lower quality that begins from any suitable playback position of the

corresponding media content item. For example, in some embodiments, process 200 can
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generate a media content stream of lower quality that begins at a position subsequent to alast
playback position buffered by the second user device. In some such embodiments, process 200
can determine the last playback position buffered by the second user device based on any
suitable information, such asinformation included in a message received by a server associated
with process 200 transmitted from the second user device.

[0053] Similarly to what is described above in connection with block 206, process 200
can select stream parameters of the lower quality media content stream to be transmitted to the
second user device based on any suitable information or any suitable combination of
information. For example, as described above, process 200 can select the stream parameters
based on information associated with the second user device, such asinformation indicating a
current amount of buffered data, information indicating a quality of anetwork connection
between the second user device and a server associated with process 200, information about the
second user device (e.g., adevice type, information about a display of the second user device,
and/or any other suitable information), and/or any other suitable information. Asanother
example, in some embodiments, process 200 can select the stream parameters based on
information about other user devices participating in the synchronized media playback session,
such asinformation about a quality of network connections of each of the other user devices, an
amount of data currently buffered by each of the other user devices, and/or any other suitable
information. Asamore particular example, in some embodiments, process 200 can determine
that the lower quality stream isto be encoded a abitrate low enough to allow the second user
device to buffer an amount of media content data equal to an average (e.g., a mean, aweighted
mean, a median, and/or any other suitable average) of the amount of data buffered by the other
user devices participating in the session within apredetermined duration of time (e.g., within two
seconds, within five seconds, and/or any other suitable duration).

[0054] At 216, process 200 can transmit the media content stream of lower quality to the
second user device. In some embodiments, the second user device can then buffer the media
content stream of lower quality, and can then begin presenting the lower quality media content
stream from the buffer.

[0055] Note that, in some embodiments, process 200 can use any other suitable
techniques to maintain synchrony among user devices participating in the synchronized media

playback session. For example, in an instance where auser device participating in the
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synchronized media playback session pauses playback in order to buffer additional media
content data, process 200 can alter aplayback speed for the user device that paused playback
and/or the other user devices participating in the synchronized playback session. Asamore
particular example, in some embodiments, process 200 can speed up playback for the user device
that paused and resumed playback to buffer additional media content data, thereby allowing the
user deviceto catch up to the other user devices in the synchronized media playback session. As
another more particular example, in some embodiments, process 200 can slow down playback
for the other user devices participating in the synchronized media playback session, thereby
causing the other user devicesto allow the user devices that paused playback to catch up inthe
synchronized media playback session. Note that, in some embodiments, process 200 can cause a
playback speed to be atered for one or more user devices participating in the synchronized
media playback session based on any suitable criteria. For example, in some embodiments,
process 200 can alter a playback speed in response to determining that auser device ismore than
apredetermined duration of time (e.g., more than two seconds, more than five seconds, and/or
any other suitable duration of time) out of synchrony with other user devices participating in the
Session.

[0056] Additionally, note that, in some embodiments, process 200 can use any suitable
technique or combination of techniques to coordinate synchronization of an additional user
device that joins an existing synchronized media playback session. For example, in some
embodiments, process 200 can cause playback of amedia content item to be paused on all user
devices in the session while an additional user device buffers media content datatojoin the other
user devices in synchronized playback. Asanother example, in some embodiments, process 200
can identify afuture playback position of a media content item being presented in a synchronized
media playback session (e.g., aplayback position five seconds after a current playback position,
aplayback position ten seconds after a current playback position, and/or any other suitable future
playback position) and can transmit media content data beginning & the future playback position
to the additional user device for buffering on the additional (third) user device. Process 200 can
then transmit instructions to the additional user device that cause the additional user deviceto
begin playback of the media content item from the future playback position a atime a which
the other user devices in the session reach the future playback position, thereby allowing the

additional user devicetojoin the synchronized session. Asyet another example, in some
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embodiments, process 200 can begin transmitting media content data from a current playback
position to the additional user device, and can subsequently estimate afuture playback position
a which the additional user device will have buffered a predetermined amount of media content
data (e.g., aparticular number of kilobytes of data, an amount of data corresponding to a
particular duration of playback, and/or any other suitable amount of data) based on abuffering
rate and/or network connection information of the additional user device. Process 200 can then
begin transmitting media content data corresponding to the estimated future playback position to
the additional user device in connection with instructions to begin presenting the media content
item from the estimated future playback position.

[0057] Turning to FIG. 3, an example 300 of hardware for adjusting quality level during
synchronized media content playback on multiple devices that can be used in accordance with
some embodiments of the disclosed subject matter is shown. Asillustrated, hardware 300 can
include a server 302, a communication network 304, and/or one or more user devices 306, such
asuser devices 308 and 310. For example, multiple user devices 306 including user devices 308
and 310 can participate in a synchronized media playback session managed by one or more
servers 302 over communication network 304. In another example, server 302 can be configured
to provide the media content in the synchronized media playback session to one or more user
devices 306, such asuser devices 308 and 310, and can also be configured to handle the
synchronization features in the synchronized media playback session. Inyet another example, a
first server 302 can be configured to provide the media content in the synchronized media
playback session to one or more user devices 306 and a second server 302 can be configured to
handle the synchronized media playback session.

[0058] Server 302 can be any suitable server(s) for storing information, data, and/or
media content. For example, in some embodiments, server 302 can store media content items,
which can betransmitted to user devices 306 for presentation. In some such embodiments, the
media content items can include any suitable types of media content, such asvideos, movies,
television programs, live-streamed content, audio content (e.g., music, audiobooks, radio
programs, and/or any other suitable audio content), and/or any other suitable type of media
content. Asanother example, in some embodiments, server 302 can coordinate synchronized
playback of media content on multiple user devices 306, as described above in connection with

FIGS. 1and 2. Asamore particular example, in some embodiments, server 302 can receive

20



WO 2019/209271 PCT/US2018/029151

requests from multiple user devices to initiate playback of amedia content item in a
synchronized media playback session, and can instruct the user devices to begin playback of the
media content item in response to determining that al of the user devices have buffered a
predetermined amount of media content data, as described above in connection with FIG. 2.
[0059] Communication network 304 can be any suitable combination of one or more
wired and/or wireless networks in some embodiments. For example, communication

network 304 can include any one or more of the Internet, an intranet, awide-area network
(WAN), alocal-area network (LAN), awireless network, adigital subscriber line (DSL)
network, aframe relay network, an asynchronous transfer mode (ATM) network, avirtual
private network (VPN), and/or any other suitable communication network. User devices 206 can
be connected by one or more communications links (e.g., communications links 312) to
communication network 304 that can be linked via one or more communications links (e.g.,
communications links 314) to server 302. The communications links can be any
communications links suitable for communicating data among user devices 306 and server 302
such as network links, dia-up links, wireless links, hard-wired links, any other suitable
communications links, or any suitable combination of such links.

[0060] User devices 306 can include any one or more user devices suitable for presenting
media content and/or participating in a synchronized media playback session. For example, in
some embodiments, user devices 306 can include amobile phone, atablet computer, a smart
television, amedia player, a desktop computer, avehicle entertainment system, awearable
computer, and/or any other suitable type of user device.

[0061] Although server 302 isillustrated asone device, the functions performed by
server 302 can be performed using any suitable number of devices in some embodiments. For
example, in some embodiments, multiple devices can be used to implement the functions
performed by server 302.

[0062] Although two user devices 308 and 310 are shown in FIG. 3to avoid over-
complicating the figure, any suitable number of user devices, and/or any suitable types of user
devices, can beused in some embodiments.

[0063] Server 302 and user devices 306 can be implemented using any suitable hardware
in some embodiments. For example, in some embodiments, devices 302 and 306 can be

implemented using any suitable general purpose computer or special purpose computer. For
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example, amobile phone may be implemented using a special purpose computer. Any such
genera purpose computer or specia purpose computer can include any suitable hardware. For
example, asillustrated in example hardware 400 of FIG. 4, such hardware can include hardware
processor 402, memory and/or storage 404, an input device controller 406, an input device 408,
display/audio drivers 410, display and audio output circuitry 412, communication interface(s)
414, an antenna 416, and abus 418.

[0064] Hardware processor 402 can include any suitable hardware processor, such asa
microprocessor, amicro-controller, digital signal processor(s), dedicated logic, and/or any other
suitable circuitry for controlling the functioning of ageneral purpose computer or a special
purpose computer in some embodiments. 1n some embodiments, hardware processor 402 can be
controlled by a server program stored in memory and/or storage of a server, such as server 402.
For example, in some embodiments, the server program can cause hardware processor 402 to
receive arequest to coordinate a synchronized media content viewing session, determine whether
multiple user devices are ready to begin the synchronized media content viewing session,
transmit instructions to user devices to begin a synchronized media content viewing session,
adjust a quality of a stream of media content, and/or perform any other suitable functions. In
some embodiments, hardware processor 402 can be controlled by a computer program stored in
memory and/or storage 404 of user device 306. For example, the computer program can cause
hardware processor 402 to store received media content data in abuffer of user device 306,
transmit a message to server 302 in response to determining that apredetermined amount media
content data has been buffered, present media content as part of a synchronized media content
playback session, transmit a message to server 302 indicating a current state of a buffer of user
device 306 and/or a current quality of a network connection, and/or perform any other suitable
functions.

[0065] Memory and/or storage 404 can be any suitable memory and/or storage for storing
programs, data, and/or any other suitable information in some embodiments. For example,
memory and/or storage 404 can include random access memory, read-only memory, flash
memory, hard disk storage, optical media, and/or any other suitable memory.

[0066] Input device controller 406 can be any suitable circuitry for controlling and
receiving input from one or more input devices 408 in some embodiments. For example, input

device controller 406 can be circuitry for receiving input from atouchscreen, from a keyboard,
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from one or more buttons, from avoice recognition circuit, from amicrophone, from a camera,
from an optical sensor, from an accelerometer, from atemperature sensor, from anear field
sensor, from apressure sensor, from an encoder, and/or any other type of input device.

[0067] Display/audio drivers 410 can be any suitable circuitry for controlling and driving
output to one or more display/audio output devices 412 in some embodiments. For example,
display/audio drivers 410 can be circuitry for driving atouchscreen, aflat-panel display, a
cathode ray tube display, a projector, a speaker or speakers, and/or any other suitable display
and/or presentation devices.

[0068] Communication interface(s) 414 can be any suitable circuitry for interfacing with
one or more communication networks (e.g., computer network 304). For example, interface(s)
414 can include network interface card circuitry, wireless communication circuitry, and/or any
other suitable type of communication network circuitry.

[0069] Antenna 416 can be any suitable one or more antennas for wirelessly
communicating with a communication network (e.g., communication network 304) in some
embodiments. In some embodiments, antenna 416 can be omitted.

[0070] Bus 418 can be any suitable mechanism for communicating between two or more
components 402, 404, 406, 410, and 414 in some embodiments.

[0071] Any other suitable components can be included in hardware 400 in accordance
with some embodiments.

[0072] In some embodiments, a least some of the above described blocks of the
processes of FIGS. 1and 2 can be executed or performed in any order or sequence not limited to
the order and sequence shown in and described in connection with the figures. Also, some of the
above blocks of FIGS. 1and 2 can be executed or performed substantially simultaneously where
appropriate or in parallel to reduce latency and processing times. Additionally or alternatively,
some of the above described blocks of the processes of FIGS. 1and 2 can be omitted. For
example, amethod as described with reference to blocks 212, 214 and 216 of FIG. 3 could in
principle be applied in the case of a synchronized media playback session which had not been
initiated as described with reference to blocks 202 to 210 of FIG. 3.

[0073] In some embodiments, any suitable computer readable media can be used for
storing instructions for performing the functions and/or processes herein. For example, in some

embodiments, computer readable media can betransitory or non-transitory. For example, non-
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transitory computer readable media can include media such as non-transitory forms of magnetic
media (such as hard disks, floppy disks, and/or any other suitable magnetic media), non-
transitory forms of optical media (such as compact discs, digital video discs, Blu-ray discs,
and/or any other suitable optical media), non-transitory forms of semiconductor media (such as
flash memory, electrically programmable read-only memory (EPROM), electrically erasable
programmable read-only memory (EEPROM), and/or any other suitable semiconductor media),
any suitable mediathat isnot fleeting or devoid of any semblance of permanence during
transmission, and/or any suitable tangible media. Asanother example, transitory computer
readable media can include signals on networks, in wires, conductors, optical fibers, circuits, any
suitable media that isfleeting and devoid of any semblance of permanence during transmission,
and/or any suitable intangible media.

[0074] Accordingly, methods, systems, and media for adjusting quality level during
synchronized media content presentation are provided.

[0075] Although the invention has been described and illustrated in the foregoing
illustrative embodiments, it isunderstood that the present disclosure has been made only by way
of example, and that numerous changes in the details of implementation of the invention can be
made without departing from the spirit and scope of the invention, which islimited only by the
claims that follow. Features of the disclosed embodiments can be combined and rearranged in

various ways.
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What is claimed is:

1 A method for synchronizing playback of media content, the method comprising:

transmitting, from a server to afirst user device, first media content data
corresponding to afirst stream of a media content item and from the server to a second user
device, second media content data corresponding to a second stream of the media content item,
wherein the first media content dataisto be stored in abuffer of the first user device, and
wherein the second media content dataisto be stored in abuffer of the second user device;

transmitting, from the server to the first user device and to the second user device,
instructions that cause the first user device and the second user device to begin presenting the
media content item simultaneously;

determining, by the server, that the first media content dataisbeing stored in the
buffer of the first user device a a slower rate than the second media content dataisbeing stored
in the buffer of the second user device;

in response to determining that the first media content dataisbeing stored in the
buffer of the first user device a a slower rate than the second media content dataisbeing stored
in the buffer of the second user device, selecting athird stream of the media content item
corresponding to the first stream of the media content item, wherein the third stream of the media
content item has alower quality level than the first stream of the media content item; and

transmitting third media content data corresponding to the third stream of the

media content item to the first user device.

2. The method of claim 1, wherein the instructions that cause the first user device
and the second user device to begin presenting the media content item simultaneously are based
on a determination that the first user device and the second user device have buffered a
predetermined amount of the media content data corresponding to the media content item.

3. The method of claim 1or 2, wherein determining that the first media content data
isbeing stored in the buffer of the first user device a a slower rate than the second media content
dataisbeing stored in the buffer of the second user device isbased on a message received by the

server from the first user device.
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4. The method of claim 3, wherein the message indicates a current amount of the
first media content data stored in the buffer of the first user device a atime a which the message
istransmitted to the server by the first user device.

5. The method of claim 1or 2, wherein determining that the first media content data
isbeing stored in the buffer of the first user device a a slower rate than the second media content
dataisbeing stored in the buffer of the second user deviceisbased on a comparison of an
amount of the first media content data stored in the buffer of the first user device and an amount
of the second media content data stored in the buffer of the second user device.

6. The method of any one of claims 1to 5, wherein the third stream of the media
content item has alower bitrate than the first stream of the media content item.

7. A system for synchronizing playback of media content, the system comprising:
amemory; and
ahardware processor on a server that, when executing computer executable
instructions stored in the memory, is configured to:
transmit, from the server to afirst user device, first media content data
corresponding to afirst stream of amedia content item and from the server to a second user
device, second media content data corresponding to a second stream of the media content item,
wherein the first media content dataisto be stored in abuffer of the first user device, and
wherein the second media content data isto be stored in abuffer of the second user device;
transmit, from the server to the first user device and to the second user
device, instructions that cause the first user device and the second user device to begin presenting
the media content item simultaneoudly;
determine, by the server, that the first media content dataisbeing stored in
the buffer of the first user device & a slower rate than the second media content data is being
stored in the buffer of the second user device;
in response to determining that the first media content dataisbeing stored
in the buffer of the first user device a a slower rate than the second media content dataisbeing

stored in the buffer of the second user device, select athird stream of the media content item
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corresponding to the first stream of the media content item, wherein the third stream of the media
content item has alower quality level than the first stream of the media content item; and
transmit third media content data corresponding to the third stream of the

media content item to the first user device.

8. The system of claim 7, wherein the instructions that cause the first user device
and the second user device to begin presenting the media content item simultaneously are based
on a determination that the first user device and the second user device have buffered a
predetermined amount of the media content data corresponding to the media content item.

9. The system of claim 7, wherein determining that the first media content datais
being stored in the buffer of the first user device a a slower rate than the second media content
dataisbeing stored in the buffer of the second user device isbased on a message received by the

server from the first user device.

10. The system of claim 9, wherein the message indicates a current amount of the first
media content data stored in the buffer of the first user device & atime a which the message is
transmitted to the server by the first user device.

11.  The system of claim 7, wherein determining that the first media content datais
being stored in the buffer of the first user device a a slower rate than the second media content
dataisbeing stored in the buffer of the second user device isbased on a comparison of an
amount of the first media content data stored in the buffer of the first user device and an amount
of the second media content data stored in the buffer of the second user device.

12. The system of claim 7, wherein the third stream of the media content item has a

lower bitrate than the first stream of the media content item.
13. A non-transitory computer-readable medium containing computer executable

instructions that, when executed by a processor on a server, cause the processor to perform a

method for synchronizing playback of media content, the method comprising:
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transmitting, from the server to afirst user device, first media content data
corresponding to afirst stream of a media content item and from the server to a second user
device, second media content data corresponding to a second stream of the media content item,
wherein the first media content dataisto be stored in abuffer of the first user device, and
wherein the second media content dataisto be stored in abuffer of the second user device;

transmitting, from the server to the first user device and to the second user device,
instructions that cause the first user device and the second user device to begin presenting the
media content item simultaneously;

determining, by the server, that the first media content dataisbeing stored in the
buffer of the first user device a a slower rate than the second media content dataisbeing stored
in the buffer of the second user device;

in response to determining that the first media content dataisbeing stored in the
buffer of the first user device a a slower rate than the second media content dataisbeing stored
in the buffer of the second user device, selecting athird stream of the media content item
corresponding to the first stream of the media content item, wherein the third stream of the media
content item has alower quality level than the first stream of the media content item; and

transmitting third media content data corresponding to the third stream of the

media content item to the first user device.

14. The non-transitory computer-readable medium of claim 13, wherein the
instructions that cause the first user device and the second user device to begin presenting the
media content item simultaneously are based on a determination that the first user device and the
second user device have buffered apredetermined amount of the media content data
corresponding to the media content item.

15. The non-transitory computer-readable medium of claim 13, wherein determining
that the first media content dataisbeing stored in the buffer of the first user device a a slower
rate than the second media content data isbeing stored in the buffer of the second user deviceis

based on a message received by the server from the first user device.
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16. The non-transitory computer-readable medium of claim 15, wherein the message
indicates a current amount of the first media content data stored in the buffer of the first user

device a atime a which the message istransmitted to the server by the first user device.

17. The non-transitory computer-readable medium of claim 13, wherein determining
that the first media content data isbeing stored in the buffer of the first user device a a slower
rate than the second media content dataisbeing stored in the buffer of the second user deviceis
based on a comparison of an amount of the first media content data stored in the buffer of the
first user device and an amount of the second media content data stored in the buffer of the

second user device.
18. The non-transitory computer-readable medium of claim 13, wherein the third

stream of the media content item has alower bitrate than the first stream of the media content

item.

29



PCT/US2018/029151

WO 2019/209271

1/4

T°'Old

AIVLAVId NID39
01 S30IA3A LONYLSNI

e

1IVM O1 331A3A LONYLSNI

IOVSSIW LINSNVYL

ON

8T H\

¢d3y¥344Nng viva 40
INNOWY AININY3LIATHd

¥344N49 NI
V1va O3dIA FHOLS

0T H\

NOISS3S A3ZINGHHINAS
V NI Q3LN3SFHd
39 OL O3AIA FHL 1S3INDIY

1’

¢AQV3IY S32IA3AQ 11V

0ct

voﬁ\

30IA3A ¥3SN ANOJ3IS

(0]

¢d3y¥3d44Nng v1va 40
1INNOWYV A3INIWY313Ad34d

r4%) ON
¥344N9 NI
Aunu._ununununununﬂ uuuuuuuuuuu F===*  vwaosanmwoss [
_ ' |
_ : _ 80T~
_ . |
k Q343449 38 OL YLYQ k NOISSIS AIZINOYHINAS
F =777 " ¥ 03ain oniLLIwsNYyL Nio3g [T 7 VNI G31N353ud
_ | 39 0L O3dIA V 1SIND3Y
“ ooﬁ\ “ NS\
| EELY:ER _ IDIA3d ¥3aSN 1SHI4




WO 2019/209271

2/4

PCT/US2018/029151

TRANSMIT MEDIA CONTENT STREAMS TO EACH OF
MULTIPLE USER DEVICES THAT ARE PARTICIPATING IN A
SYNCHRONIZED MEDIA PLAYBACK SESSION

!

RECEIVE, FROM A FIRST USER DEVICE OF
THE MULTIPLE USER DEVICES, INFORMATION INDICATING
THE FIRST USER DEVICE IS BUFFERING THE MEDIA CONTENT STREAM
SLOWER THAN THE OTHER USER DEVICES

I

SELECT A MEDIA CONTENT STREAM CORRESPONDING TO THE MEDIA
CONTENT ITEM WITH A LOWER QUALITY LEVEL

I

TRANSMIT THE MEDIA CONTENT STREAM WITH
THE LOWER QUALITY LEVEL TO THE FIRST USER DEVICE

I

TRANSMIT INSTRUCTIONS TO THE MULTIPLE USER DEVICES THAT
CAUSE EACH USER DEVICE TO SIMULTANEOUSLY BEGIN PLAYBACK OF
THE MEDIA CONTENT ITEM

I

RECEIVE, FROM A SECOND USER DEVICE OF THE MULTIPLE USER
DEVICES, INFORMATION INDICATING THAT THE SECOND USER DEVICE
HAS RELATIVELY LESS DATA CORRESPONDING TO THE MEDIA
CONTENT STREAM IN A BUFFER OF THE SECOND USER DEVICE

_~212

I

SELECT A MEDIA CONTENT STREAM CORRESPONDING TO THE MEDIA
CONTENT ITEM WITH A LOWER QUALITY LEVEL

I

TRANSMIT THE MEDIA CONTENT STREAM WITH THE LOWER QUALITY
LEVEL TO THE SECOND USER DEVICE

/216
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