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SYSTEMS AND METHODS FOR QUICK START-UP OF PLAYBACK

FIELD OF THE INVENTION
[0001] The present invention generally relates to adaptive streaming and more
specifically to streaming systems that include a quick start-up stream for use in

beginning playback of media content.

BACKGROUND

[0002] The term streaming media describes the playback of media on a playback
device, where the media is stored on one or more servers and continuously sent to the
playback device over a network during playback. Typically, the playback device stores
a sufficient quantity of media in a buffer at any given time during playback to prevent
disruption of playback due to the playback device completing playback of all the
buffered media prior to receipt of the next portion of media. Adaptive bit rate streaming
or adaptive streaming involves detecting the present streaming conditions (e.g. the
user’s network bandwidth and CPU capacity) in real time and adjusting the quality of the
streamed media accordingly. Typically, the source media is encoded at multiple bit
rates and the playback device or client switches between streaming the different
encodings depending on available resources.

[0003] Adaptive streaming solutions typically utilize either Hypertext Transfer
Protocol (HTTP), published by the Internet Engineering Task Force and the World Wide
Web Consortium as RFC 2616, or Real Time Streaming Protocol (RTSP), published by
the Internet Engineering Task Force as RFC 2326, to stream media between a server
and a playback device. HTTP is a stateless protocol that enables a playback device to
request a byte range within a file. HTTP is described as stateless, because the server is
not required to record information concerning the state of the playback device
requesting information or the byte ranges requested by the playback device in order to
respond to requests received from the playback device. RTSP is a network control
protocol used to control streaming media servers. Playback devices issue control
commands, such as “play” and “pause”, to the server streaming the media to control the

playback of media files. When RTSP is utilized, the media server records the state of
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each client device and determines the media to stream based upon the instructions
received from the client devices and the client’s state.

[0004] In adaptive streaming systems, the source media is typically stored on a
media server as a top level index file pointing to a number of alternate streams that
contain the actual video and audio data. Each stream is typically stored in one or more
container files. Different adaptive streaming solutions typically utilize different index and
media containers. The Synchronized Multimedia Integration Language (SMIL)
developed by the World Wide Web Consortium is utilized to create indexes in several
adaptive streaming solutions including IS Smooth Streaming developed by Microsoft
Corporation of Redmond, Washington, and Flash Dynamic Streaming developed by
Adobe Systems Incorporated of San Jose, California. HTTP Adaptive Bitrate Streaming
developed by Apple Computer Incorporated of Cupertino, California implements index
files using an extended M3U playlist file (.M3U8), which is a text file containing a list of
URIs that typically identify a media container file. The most commonly used media
container formats are the MP4 container format specified in MPEG-4 Part 14 (i.e.
ISO/IEC 14496-14) and the MPEG transport stream (TS) container specified in MPEG-2
Part 1 (i.e. ISO/IEC Standard 13818-1). The MP4 container format is utilized in IIS
Smooth Streaming and Flash Dynamic Streaming. The TS container is used in HTTP
Adaptive Bitrate Streaming.

[0005] The Matroska container is a media container developed as an open standard
project by the Matroska non-profit organization of Aussonne, France. The Matroska
container is based upon Extensible Binary Meta Language (EBML), which is a binary
derivative of the Extensible Markup Language (XML). Decoding of the Matroska
container is supported by many consumer electronics (CE) devices. The DivX Plus file
format developed by DivX, LLC of San Diego, California utilizes an extension of the
Matroska container format (i.e. is based upon the Matroska container format, but

includes elements that are not specified within the Matroska format).
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[0006] To provide a consistent means for the delivery of media content over the
Internet, the International Organization for Standardization (ISO) and the International
Electrotechnical Commission (IEC) have put for the Dynamic Adaptive Streaming over
HTTP (DASH) standard. The DASH standard specifies formats for the media content
and the description of the content for delivery of MPEG content using HTTP. In
accordance with DASH, each component of media content for a presentation is stored
in one or more streams. Each of the streams is divided into segments. A Media
Presentation Description (MPD) is a data structure that includes information about the
segments in each of the stream and other information needed to present the media
content during playback. A playback device uses the MPD to obtain the components of
the media content using adaptive bit rate streaming for playback.

[0007] Often, content providers encrypt the data in the streams of media content to
protect against unauthorized users accessing and using the media content. Thus, prior
to playback, a playback device has to interact with an authentication system to obtain a
key that may be used to decrypt the data from the streams. This process of obtaining
the key often involves a negotiation process that takes time to complete. As such, the
playback device cannot decrypt and playback the media content from a stream until the
key is obtained by completing the negotiation process. In some cases, this may delay

playback for an unacceptable amount of time.

SUMMARY OF THE INVENTION

[0008] Systems and methods for quick start-up of video playback in accordance with
embodiments of the invention are disclosed. A process for providing a quick start-up of
video playback in accordance with at least some embodiments of the invention is
performed in the following manner. A playback device receives information for various
of alternative streams of the media content and a quick start-up stream of media content
from a content provider system over a network. The media content in the alternative
streams is encoded at various bitrates, resolutions, and frame rates and the content in
each particular alternative stream has a particular quality based upon at least one of the
bitrate, resolution, and frame rate of the particular stream. The quality of media content

in the quick start-up stream has a lesser quality than the video content of each of the
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alternative streams. The playback device commences streaming of the media content in
the quick start-up stream from the content provider system over the network. The
playback devices determines when a metric has been met by the streaming. In
response to the metric being met, the playback devicecommences streaming of the
media content from one of the alternative streams from the content provider system
over the network.

[0009] In accordance with some embodiments, the alternative streams are encrypted
using a first encryption process. In accordance with some of these embodiments the
playback device requests a decryption key for the first encryption process from an
authentication system over the network in response to receiving the information for the
alternative streams. The playback device receives the decryption key for the first
encryption process from the authentication system in response to requesting the
decryption key and determines that the metric has been met in response to the
playback device receiving the decryption key. In accordance with a number of
embodiments, the quick start-up stream is encrypted using a second encryption process
that is less secure than the first encryption process and the playback device obtains a
decryption key for the second encryption process in response to receiving the
information for the quick start-up stream using the playback device. The playback
device then decodes the media content from the quick start-up stream with the second
decryption key in response to receiving the media content in the quick start-up stream.
In accordance with a number of embodiments, the second decryption key is read from
the information received for the quick start-up stream by the playback device.

[0010] In accordance with many embodiments, the playback device obtains the
second decryption in the following manner. The playback device reads decryption
information for the second encryption process from the information received for the
quick start-up key and requests the decryption key from the second encryption process
from a content provider system over the network. The decryption key for the second
decryption process is then received from the content provider system by the playback

device.
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[0011] In accordance with some embodiments, the playback device determines that
the metric is met by determining either that at least one of a specified amount of video
content is received using the quick start-up stream or a certain amount of time has
elapsed.

[0012] In accordance with some embodiments, the playback device determines a
specific portion of the media content is a start position for playback of the media content
using the playback device and commences streaming the media content from the

determined specific portion in the quick start-up stream.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 illustrates a network diagram of an adaptive bitrate streaming system
in accordance with an embodiment of the invention.

[0014] FIG. 2 illustrates a block diagram of components of a processing system such
as a processing system in a playback device in accordance with an embodiment of the
invention.

[00156] FIG.3 illustrates a block diagram of components of a processing system such
as a processing system in an encoding system, and/or a content provider system in
accordance with an embodiment of the invention

[0016] FIG. 4 illustrates a flow diagram of a process performed by an encoding
system to encode streams including encrypted data of the media content in accordance
with embodiments of the invention.

[0017] FIG. 5 illustrates a flow diagram of a process performed by a playback device
using a start-up stream to begin playback of media content in accordance with an
embodiment of the invention.

[0018] FIG. 6 illustrates a flow diagram of a process performed by a playback device

to obtain an encryption key in accordance with an embodiment of the invention.
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DETAILED DESCRIPTION

[0019] Turning now to the drawings, systems and methods for quick start-up of the
playback of media content in an adaptive bitrate streaming system in accordance with
some embodiments of the invention are illustrated. Start-up occurs when the next
frame to be played back is not already stored within the buffer of the playback device.
Start-up can occur, when a video is started for the first time or when playback is
resumed after a non-sequential playback operation is performed, such as a chapter
seek or time seek. Thus, a delay in buffering or loading of new media content (to
reduce the likelihood of buffer underflow when playback commences) may result in a
delay in displaying the new media content. In accordance with some embodiments,
start-up is delayed when the encoded media content in the streams is encrypted and
the playback device must first negotiate for and receive a decryption key to decode the
media content. The delay in the start-up may be on the order of several seconds which
is unsatisfactory to a user. To reduce the time needed for start-up, source media is
encoded as at least one video stream for normal playback and at least one stream that
can be utilized to perform quick start-up for playback of the encoded media in some
embodiments of this invention. In order to further reduce the start-up time in some other
embodiments, the source media is encoded as a number of alternative streams for
adaptive bitrate streaming and at least one additional quick start-up stream. In the
quick start-up stream, the source media is encoded in such a way that playback of
encoded media from the quick start-up starts faster than playback of the encoded media
from the conventional alternative streams. To do so, the quick start-up stream includes
a lower quality version of the encoded media in accordance some embodiments. For
purposes of this discussion, lower quality means that the encoded media has a lower
resolution, bitrate, and/or frame rate than encoded media in another stream. In some
other embodiments, the quick start-up stream may include a lower quality version of the
encoded media that is encrypted in a different manner than the other alternative
streams such that the time to obtain decryption information for the quick start-up stream
is less than that of the encryption method used for the other alternative streams. In
accordance with a number of these embodiments, the quick start-up stream may not be

encrypted in any way. In accordance with some others of these embodiments, the
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quick start-up stream is encrypted using an encryption process that has a decryption
key stored in the playback device and is accessible to the application performing the
playback to allow decryption of the media content to commence immediately after the
content is received from the quick start-up stream. The quick start-up stream can be
utilized to fill the buffer of the playback device with the media content more quickly than
the use of one of the conventional alternative stream to allow quicker start-up of
playback. In several embodiments, the process of loading the quick start-up stream can
involve instantiating a first decoder to decode the start-up stream and tearing down the
first decoder and instantiating a second decoder to decode a higher resolution and/or
more robustly encrypted stream that is buffered during playback of content by the first
decoder.

[0020] In accordance with some embodiments, the media content is stored in
streams in accordance with the DASH standards. However, one skilled in the art will
recognize that the formats such as but not limited to, a Matroska (MKV) container file
format may used to store streams of the media content without departing from this
invention.

[0021] The performance of an adaptive bitrate streaming system in accordance with
some embodiments of the invention can be significantly enhanced by encoding each
portion of the source video in each of the alternative streams and the quick start-up
stream at each bit rate in such a way that the portion of video is encoded in each stream
as a single (or at least one) closed group of pictures (GOP) starting with an
Instantaneous Decoder Refresh (IDR) frame, which is an intra frame. In many
embodiments, the media content in the quick start-up stream is also encoded at a lower
bitrate, frame rate and/or resolution than the video content in the other alternative
streams to have a lower quality than the media content encoded in the other alternative
streams. The playback device can switch between the alternative streams used during
normal playback and the quick start-up stream at the completion of the playback of a
segment and, irrespective of the stream from which a segment is obtained, the first
frame in the segment will be an IDR frame that can be decoded without reference to any
encoded media other than the encoded media contained within the Cluster element.

Thus, a playback device may switch from receiving media content from the quick start-
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up stream and perform conventional adaptive bitrate streaming as if the quick start-up
stream was any other available stream.

[0022] In a number of embodiments, the MPD may contain a decryption key that can
be used to decrypt encoded media content in the quick start-up stream or a URL where
the decryption key may be obtained. The playback device obtains information
concerning each of the available streams from the MPD and selects one or more
streams to utilize in the playback of the media. The playback device can then obtain
header information from the container files containing the one or more bitstreams or
streams, and the headers provide information concerning the decoding of the streams.
The playback device can also request index information that indexes segments of the
encoded media stored within the relevant container files. The index information can be
stored within the container files or separately from the container files in the MPD or in
separate index files. The index information enables the playback device to request byte
ranges corresponding to segments of the media within the container file containing
specific portions of encoded media via HTTP from the server. The playback device
uses the index information to request portions of the media content from the quick start-
up stream during start-up and then to request portions of the encoded media from the
other alternative streams after start-up has completed in accordance with some
embodiments. Playback is continued with the playback device requesting portions of
the encoded content from a stream having media content that is encoded at a bitrate
that can supported by the network conditions.

[0023] The encoding of source video for use in adaptive bitrate streaming systems
that provide a quick start-up stream and the playback of the encoded media content
using adaptive bit rate streaming in accordance with some embodiments of the

invention is discussed further below.
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ADAPTIVE STREAMING SYSTEM ARCHITECTURE

[0024] Turning now to the Figure 1, an adaptive streaming system in accordance
with an embodiment of the invention is illustrated. The adaptive streaming system 10
includes a source encoder 12 configured to encode source media as a number of
alternative streams. In the illustrated embodiment, the source encoder is a server. In
other embodiments, the source encoder can be any processing device including a
processor and sufficient resources to perform the transcoding of source media
(including but not limited to video, audio, and/or subtitles). Typically, the source
encoding server 12 generates a top level index to a plurality of container files containing
the streams, at least a plurality of which are alternative streams. Alternative streams
are streams that encode the same media content in different ways. In many instances,
alternative streams encode media content (such as but not limited to video) at different
maximum bitrates. In a number of embodiments, the alternative streams are encoded
with different resolutions and/or at different frame rates. The top level index file and the
container files are uploaded to an HTTP server 14. A variety of playback devices can
then use HTTP or another appropriate stateless protocol to request portions of the top
level index file and the container files via a network 16 such as the Internet.

[0025] In the illustrated embodiment, playback devices include personal computers
18, CE players, and mobile phones 20. In other embodiments, playback devices can
include consumer electronics devices such as DVD players, Blu-ray players, televisions,
set top boxes, video game consoles, tablets, and other devices that are capable of
connecting to a server via HTTP and playing back encoded media. Although a specific
architecture is shown in Figure 1, any of a variety of architectures including systems that
perform conventional streaming and not adaptive bitrate streaming can be utilized that
enable playback devices to request portions of the top level index file and the container

files in accordance with embodiments of the invention.
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PLAYBACK DEVICE

[0026] Some processes for providing methods and systems in accordance with
embodiments of this invention are executed by a playback device. The relevant
components in a playback device that can perform processes including adaptive
streaming processes in accordance with embodiments of the invention are shown in
Figure 2. One skilled in the art will recognize that playback device may include other
components that are omitted for brevity without departing from described embodiments
of this invention. The playback device 200 includes a processor 205, a non-volatile
memory 210, and a volatile memory 215. The processor 205 is a processor,
microprocessor, controller, or a combination of processors, microprocessor, and/or
controllers that performs instructions stored in the volatile 215 or non-volatile memory
210 to manipulate data stored in the memory. The non-volatile memory 210 can store
the processor instructions utilized to configure the playback device 200 to perform
processes including processes in accordance with embodiments of the invention and/or
data for the processes being utilized. In other embodiments, the playback device
software and/or firmware can be stored in any of a variety of non-transitory computer

readable media appropriate to a specific application.

SERVERS

[0027] Some processes for providing methods and systems in accordance with
embodiments of this invention are executed by the HTTP server, source encoding
server; and/or local and network time servers. The relevant components in a server that
perform the processes in accordance with embodiments of the invention are shown in
Figure 3. One skilled in the art will recognize that a server may include other
components that are omitted for brevity without departing from the described
embodiments of this invention. The server 300 includes a processor 305, a non-volatile
memory 310, and a volatile memory 315. The processor 305 is a processor,
microprocessor, controller, or a combination of processors, microprocessor, and/or
controllers that performs instructions stored in the volatile 315 or non-volatile memory
310 to manipulate data stored in the memory. The non-volatile memory 310 can store

the processor instructions utilized to configure the server 300 to perform processes
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including processes in accordance with embodiments of the invention and/or data for
the processes being utilized. In other embodiments, the server software and/or
firmware can be stored in any of a variety of non-transitory computer readable media
appropriate to a specific application. Although a specific server is illustrated in Figure 3,
any of a variety of servers configured to perform any number of processes can be

utilized in accordance with embodiments of the invention.

ENCODING OF QUICK START-UP STREAM AND ALTERNATIVE STREAMS

[0028] A flow diagram of a process for encoding source media content into
alternative streams including a quick start-up stream performed by an encoding system
in accordance with an embodiment of the invention is shown in FIG. 4. Process 400
includes receiving source media content (405). In accordance with some embodiments,
the source media content may include a source media content having a particular
resolution, frame rate, and other conventional properties. In accordance with other
embodiments, the source media content may include multiple copies of a particular
source media content where each copy of the source media content in a set of copies
has a different resolution, frame rate and/or other properties to allow the generation of
streams that have different properties for use by playback devices that support different
media content characteristics.

[0029] The encoding system encodes the media content into alternative streams of
content (410). In accordance with various embodiments, the alternative streams include
one or more streams of the encoded video content. In accordance with some
embodiments, the generated alternative streams have varying bitrates, level of quality,
and/or content. For example, each alternative stream may have a different bit rate
such that each stream can be used when network conditions can support the stream,
such as (but not limited to) when network bandwidth exceeds a required bit rate for the
stream. Furthermore, different alternative streams may include media content having
different aspect ratios, resolutions, and/or frame rates to support different types of
playback devices and/or the different bitrates of the streams in accordance with many

embodiments.
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[0030] The generated media content of the streams is encrypted using a first
encryption process (415). The encryption of the stream prevents unauthorized users
from viewing the media content. In accordance with some embodiments, the first
encryption process uses a first key that is more secure than the key used to encrypt the
quick start-up stream as discussed further below. One skilled in the art will recognize
that any encryption method may be used without departing from the invention. A
particular encryption process used in accordance with a number of embodiments of this
invention is described in U.S. Patent Number 8,909,922 entitled “Systems and methods
for playing back alternative streams of protected content protected using common
cryptographic information” issued to Kiefer et al. on December 9, 2014 the portions
relating to the adaptive bit rate streaming of encrypted material is hereby incorporated
by reference.

[0031] Metadata for each of the alternative streams that includes the information
discussed above with reference to container files is generated (417). In accordance
with some embodiments, the metadata may include the information relating to
properties of the stream included the encoded maximum bitrate of the stream and
presentation time information of each chunk; properties of the media content including,
but not limited to, resolution, frame rate, and sample aspect ratio. The container file(s)
and index file(s) for the alternative streams is generated from the encrypted alternative
streams and metadata for the encrypted streams. In accordance with some
embodiments, the index files may include a top level index file that includes metadata
for each stream and a pointer or URL for each of the alternative streams for use in
adaptive bitrate streaming.

[0032] One skilled in the art will recognize that although the generating of the
streams (410), encrypting of the streams (415), generating of metadata (417), and
generation of the container file(s) (420) are shown as separate processes, the
processes may be done simultaneously or in different sequences in accordance with

some embodiments.
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[0033] In addition, a quick start-up stream of the media content is generated (425).
In accordance with some embodiments, the quick start-up stream includes a low quality
version of the media content. In accordance with many of the embodiments, the low
quality stream may include only a small portion of the media content, such as the
beginning portion of the media content. For example, the quick start-up streams may
include only a portion on the order of several seconds to minutes of the beginning
portion of the media content to only allow the quick start-up and the beginning of the
streaming. Optionally, the encoding system may encrypt the quick start-up data using a
second encryption process (430). In accordance with a number of embodiments, the
second encryption process is less secure than the first encryption process used for the
other alternative streams. For example, the second encryption process may use a
simple encryption/decryption key that may be less complex than the encryption/
decryption key used in the first encryption process. The metadata for the quick start-up
steam is generated (445). In accordance with some other embodiments, the
encryption/decryption keys for the second encoding process is stored in the playback
device and is available to the application playback the media. In accordance with many
embodiments, the metadata generated for the quick start-up streams is the same as or
similar to the metadata generated for the alternative streams as described above.

[0034] The encoding system then adds the quick start-up stream to a container file
and/or generates a container file for the quick start-up stream using the generated
stream and/or the generated metadata (450). The container file for the quick start-up
stream is the same and/or similar to the container file(s) generated for the alternative
streams described above. The metadata for the quick start-up file is also added to the
index file(s) for the streams (455). In accordance with some embodiments, the adding
of the metadata of the quick start-up stream to the index file(s) includes metadata for

the quick start-up stream to a top index file.
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[0035] The encoding system may also add encryption information for the second
encryption process to the index files (460). In accordance with some embodiments, the
adding of the encryption information may include adding a decryption key for the second
encryption process to an index file that includes the metadata for the quick start-up
stream. In accordance with some other embodiments, the adding of the encryption
information may include an identifier or a URL for a file containing the decryption key for
the second encryption process.

[0036] One skilled in the art will recognize that although the generating of the
streams (425), encrypting of the streams (430), generating of metadata (445), and
generation of the container file (450) are shown as separate processes, the processes
may be done simultaneously in accordance with some embodiments. Furthermore,
One skilled in the art will recognize that although the generating of the streams (410),
encrypting of the streams (415), generating of metadata (417), and generation of the
container file(s) (420) are shown as separate from the corresponding process described
above for the generating the alternative streams, the processes for the quick start-up
stream and alternative streams may be performed simultaneously in accordance with
some embodiments.

[0037] Although various processes for encoding alternative streams with a quick
start-up stream are described above, one skilled in the art will recognize that other
processes for encoding streams including a quick start-up stream may be performed in
accordance with some embodiments of the invention.

[0038] The quick start-up stream may be used by a playback device to more quickly
load, decode, and start playback of media content while the playback device is
preparing to decode the media content from the other alternative streams. In some
embodiments, the quick start-up stream may be used to playback a beginning portion of
the media content while the playback device completes the process of obtaining a
decryption key for decrypting and decoding the media content in the other alternative
streams. In many embodiments, the quick start-up stream may also be used to obtain
media content to fill the buffer the playback device after a trick play command is
performed. A process performed by a playback device to begin playback using a quick

start-up stream in accordance with an embodiment of the invention is shown in FIG. 5.
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[0039] In process 500, the playback device begins by receiving a top level index file
for the media content (505). The playback device obtains the decryption/encryption
information for the alternative streams of the media content (510). In accordance with
some embodiments, the decryption/encryption information is read from the top level
index file. In accordance with other embodiments, the encryption/decryption information
is received from another source. The decryption/encryption information may be an
identifier such as a URL or other type of pointer that directs the playback device to an
authentication process provided by an authentication system and/or the content
provider system. Based upon the decryption/encryption information, the playback device
performs a process to obtain a decryption key (515).

[0040] The playback device also retrieves the quick start-up stream information from
the top level index file (520). In accordance with some embodiments, the quick start-up
stream is a URL to a container file containing the encoded video data of the quick start-
up stream and/or the index file for the quick start-up stream. In many embodiments, the
playback device may also obtain a decryption key or other decryption information from
the top level index file, the index file of the quick start-up stream, and/or a decryption file
in the container file of the quick start-up stream (525).

[0041] The playback device then begins streaming from the quick start-up stream
container file. To do so, the playback device requests a portion of the media content
(i.e. encoded audio, subtitles, and/or video data) of the quick start-up stream from the
quick start-up stream container file (530). In accordance with some embodiments, the
playback device begins by request the first portion of the quick start-up stream container
file. In a number of embodiments, the playback device begins requesting portions of the
quick start-up stream container file at a desired point within the stream such as, but not
limited to, a current presentation point in media content after a trick play command has
been performed. The playback device receives the requested portion from the
container filer on a content provider system (535) and prepares the media content for
play back (540). The preparation of the media content for playback may include
decrypting the received portion and decoding the media content from the decrypted

portion in accordance with many embodiments.
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[0042] The playback device determines whether the decryption key for the other
alternative streams has been received (545). In accordance with some embodiments,
another metric may be used instead of or in combination with the reception of the
decryption key such as, but not limited to, a specified amount of media content has
been received or a predetermined amount of time has elapsed. If the decryption key
has not been received and/or another metric has not been met, the playback device
repeats the requesting (530), reception (535), and preparation (540) for playback of
another portion of the quick start-up stream. If the decryption key has been received
and/or another metric has been met, the playback device begins perform streaming with
the other alternative streams in a conventional manner (550). Systems and methods for
selecting a stream and commencing playback include those disclosed in U.S. Patent
Application Publication 2013/0007200 entitled “Systems and Methods for Determining
Available Bandwidth and Performing Initial Stream Selection When Commencing
Streaming Using Hypertext Transfer Protocol” and U.S. Patent Number 8,832,297
entitled “Systems and Methods for Performing Multiphase Adaptive Bitrate Streaming,”
the disclosures of which are hereby incorporated by reference in their entirety more
particularly the processes performed by a playback device to obtain media content
using adaptive bit rate streaming are incorporated herein by reference.

[0043] Although specific processes for starting playback using a quick start-up
stream is discussed above with reference to FIG. 5, one skilled in the art will recognize
that other processes for starting playback with a quick start-up stream may be
performed in accordance with various embodiments of this invention.

[0044] In order to obtain the decryption key for the alternative streams a playback
device must negotiate for the key with the content provider system and/or a third party
authentication system. A process performed by a playback device in accordance with
an embodiment of this invention is shown in FIG. 6. Process 600 includes establishing
connection with an authentication system (605). In accordance with some
embodiments, the established connection is a secure connection over the network to
assure confidential information cannot be obtained by third parties. The playback
device then interacts with the authentication system to negotiate for the decryption key

(610). In accordance with many embodiments, the negotiation may include the
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playback device providing certified and/or registration information to the authentication
system and the authentication system verifying the information to authorize the
playback device. Once the playback device is authorized, the authentication system
provides the decryption key to playback device that receives the decryption key over the
secure connection (615).

[0045] Although specific processes for obtaining a decryption key in accordance with
an embodiment of the invention is disclosed in FIG. 6, other processes may be
performed by a playback device to obtain a decryption key in accordance with
embodiments of the invention.

[0046] Although the present invention has been described in certain specific aspects,
many additional modifications and variations would be apparent to those skilled in the
art. It is therefore to be understood that the present invention may be practiced
otherwise than specifically described, including various changes in the implementation
such as utilizing encoders and decoders that support features beyond those specified
within a particular standard with which they comply, without departing from the scope
and spirit of the present invention. Thus, embodiments of the present invention should

be considered in all respects as illustrative and not restrictive.

-17-



CLAIMS

1. A method for fast startup of video playback of encoded media content using at
least two video streams, where the media is encoded as at least a first video stream
and a second video stream, the method comprising:

receiving information for a plurality of encrypted alternative streams and a quick
start-up stream of media content in the playback device from a content provider system
over a network, where the plurality of encrypted alternative streams are encoded at
various bitrates, resolutions, and frame rates and the media content in each particular
stream of the plurality of encrypted alternative streams has a particular quality based
upon at least one of the bitrate, resolution of, and frame rate of the particular stream
and the quality of media content in the quick start-up stream has a lesser quality than
the video content of each of the plurality of encrypted alternative streams;

requesting a decryption key for decrypting at least one encrypted alternative
stream of the plurality of encrypted alternative streams from an authentication system
over the network using the playback device in response to receiving the information for
the plurality of encrypted alternative streams;

commencing streaming of the media content in the quick start-up stream from the
content provider system over the network using the playback device;

determining a metric has been met using the playback device upon receiving the
decryption key for the decryption process from the authentication system; and

commencing streaming of media content in one of the plurality of encrypted
alternative streams from the content provider system over the network using the

playback device in response to a determination that the metric has been met.

2. The method of claim 1, wherein at least one stream of the plurality of encrypted
alternative streams is encrypted using a first encryption process and the quick start-up
stream is encrypted using a second encryption process that is less secure than the first
encryption process and the method further comprises:

obtaining a decryption key for the second encryption process in response to

receiving the information for the quick start-up stream using the playback device; and
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decoding the media content from the quick start-up stream with the second
decryption key using the playback device in response to receiving the media content in

the quick start-up stream.

3. The method of claim 2, wherein the second decryption key is read from the

information received for the quick start-up stream by the playback device.

4. The method of claim 2, wherein obtaining the second decryption key comprises:

reading decryption information for the second encryption process from the
information received for the quick start-up key using the playback device;

requesting the decryption key from the second encryption process from a content
provider system over the network using the playback device; and

receiving the decryption key for the second decryption process from the content

provider system in the playback device.

5. The method of claim 1, wherein determining that the metric is met further
comprises determining at least one of a specified amount of video content is received

using the quick start-up stream, and a certain amount of time has elapsed.

6. The method of claim 1 further comprising:

determining a specific portion of the media content is a start position for playback
of the media content using the playback device; and

wherein the playback device commences streaming the media content from the
determined specific portion in the quick start-up stream.

7. A playback device comprising:
a memory;
a network interface; and
a processor that reads instructions stored in the memory that direct the processor

to:
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8.

request information for media content from a content provider system over
the network;

receive information for a plurality of encrypted alternative streams and a
quick start-up stream of media content from the content provider system over the
network where the plurality of encrypted alternative streams are encoded at
various bitrates, resolutions, and frame rates and the media content in each
particular stream of the plurality of encrypted alternative streams has a particular
guality based at least one of the bitrate, resolution of, and frame rate of the
particular stream and the quality of media content in the quick start-up stream
has a lesser quality than the video content of each of the plurality of encrypted
alternative streams, wherein the plurality of encrypted alternative streams are
encrypted using an encryption process;

request a decryption key for an encryption process from an authentication
system over the network using the playback device in response to receiving the
information for the plurality of encrypted alternative streams;

commence streaming of the media content in the quick start-up stream
from a content provider system over the network;

determine a metric has been met upon receiving the decryption key for the
decryption process from the authentication system; and

commence streaming of media content in one of the plurality of encrypted
alternative streams from a content provider system over the network using the

playback device in response to a determination that the metric has been met.

The playback device of claim 7, wherein at least one stream of the plurality of

encrypted alternative streams is encrypted using a first encryption process and the

quick start-up stream is encrypted using a second encryption process that is less secure

than the first encryption process and the method further comprises:

obtaining a decryption key for the second encryption process in response to

receiving the information for the quick start-up stream; and

decoding the media content from the quick start-up stream using the second

decryption key in response to receiving the media content in the quick start-up stream.
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9. The playback device of claim 8, wherein the second decryption key is read from

the information received for the quick start-up stream.

10. The playback device of claim 8, wherein the instructions direct the processor to
obtain the second decryption key by:

reading decryption information for the second encryption process from the
information received for the quick start-up key;

requesting the decryption key from the second encryption process from a content
provider system over the network; and

receiving the decryption key for the second decryption process from the content

provider system.

11. The playback device of claim 7, wherein determining that the metric is met further
comprises determining at least one of a specified amount of video content is received

using the quick start-up stream, and a certain amount of time has elapsed.

12. The playback device of claim 7 wherein the instructions further direct the
processor to:

determine a specific portion of the media content is a start position for playback
of the media content; and

wherein the playback device commences streaming the media content from the

determined specific portion in the quick start-up stream.

13. A non-transitory machine readable medium containing processor instructions,
where execution of the instructions by a processor causes the processor to perform a
process comprising:

receiving information for a plurality of encrypted alternative streams and a quick
start-up stream of media content from a content provider system over a network, where
the plurality of encrypted alternative streams are encoded at various bitrates,

resolutions, and frame rates and the media content in each particular stream of the
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plurality of encrypted alternative streams has a particular quality based at least one of
the bitrate, resolution of, and frame rate of the particular stream and the quality of media
content in the quick start-up stream has a lesser quality than the video content of each
of the plurality of encrypted alternative streams, wherein the plurality of encrypted
alternative streams are encrypted using an encryption process;

request a decryption key for an encryption process from an authentication
system over the network using the playback device in response to receiving the
information for the plurality of encrypted alternative streams;

commencing streaming of the media content in the quick start-up stream from a
content provider system over the network;

determining a metric has been met upon receiving the decryption key for the
decryption process from the authentication system; and

commencing streaming of media content in one of the plurality of encrypted
alternative streams from a content provider system over the network in response to a

determination that the metric has been met.

14.  The non-transitory machine readable medium of claim 13, wherein at least one
stream of the plurality of encrypted alternative streams is encrypted using a first
encryption process and the quick start-up stream is encrypted using a second
encryption process that is less secure than the first encryption process and the process
further comprises:

obtaining a decryption key for the second encryption process in response to
receiving the information for the quick start-up stream; and

decoding the media content from the quick start-up stream using the second

decryption key in response to receiving the media content in the quick start-up stream.

15. The non-transitory machine readable medium of claim 14, wherein the second
decryption key is read from the information received for the quick start-up stream.

16. The non-transitory machine readable medium of claim 14, wherein obtaining the

second decryption key comprises:
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reading decryption information for the second encryption process from the
information received for the quick start-up key;

requesting the decryption key from the second encryption process from a content
provider system over the network; and

receiving the decryption key for the second decryption process from the content

provider system.

17.  The non-transitory machine readable medium of claim 13, wherein determining
that the metric is met further comprises determining at least one of a specified amount
of video content is received using the quick start-up stream, and a certain amount of

time has elapsed.

18. The non-transitory machine readable medium of claim 13, wherein the process
further comprises:

determining a specific portion of the media content is a start position for playback
of the media content; and

wherein the streaming the media content commences from the determined

specific portion in the quick start-up stream.
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