wo 20137162808 A 1[I I 0F V000000 0 0 A0 O

(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2013/162808 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

31 October 2013 (31.10.2013) WIPOIPCT
International Patent Classification:
GO6F 17/30 (2006.01)
International Application Number:
PCT/US2013/033826

International Filing Date:
26 March 2013 (26.03.2013)

Filing Language: English
Publication Language: English
Priority Data:

61/638,393 25 April 2012 (25.04.2012) US
13/748,291 23 January 2013 (23.01.2013) US

Applicant: QUALCOMM INCORPORATED [US/US];
ATTN: International IP Administration, 5775 Morehouse
Drive, San Diego, California 92121-1714 (US).

Inventor: WANG, Ye-Kui; 5775 Morehouse Drive, San
Diego, California 92121-1714 (US).

Agent: DAWLEY, Brian R.; Shumaker & Sieffert, P.A.,
1625 Radio Drive, Suite 300, Woodbury, Minnesota 55125

(US).
Designated States (unless otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(84)

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
T™M, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:

with international search report (Art. 21(3))

(54) Title: IDENTIFYING PARAMETER SETS IN VIDEO FILES

200

DETERMINING WHETHER SAMPLE
DESCRIPTION ASSOCIATED WITH SAMPLE
INCLUDES ALL PARAMETER SETS OF
PARTICULAR TYPE

\ 4
PROVIDE INDICATION WHETHER SAMPLE
DESCRIPTION INCLUDES ALL PARAMETER
SETS OF THE PARTICULAR TYPE BASED ON
DETERMINATION

FIG. 5

202

(57) Abstract: An apparatus is configured to store
coded video data including a number of sequences of
coded video pictures in an electronic file. The appar-
atus includes at least one processor configured to de-
termine whether a sample description associated with
at least one sample includes all parameter sets of a
particular type associated with the at least one
sample. The at least one sample comprises at least a
portion of the plurality of sequences of coded video
pictures. The particular type is one of a plurality of
different particular types of parameter sets. The at
least one processor is also configured to provide, in
the electronic file, an indication indicating whether
the sample description includes all parameter sets of
the particular type based on the determination.



WO 2013/162808 PCT/US2013/033826

IDENTIFYING PARAMETER SETS IN VIDEO FILES

[0001] This application claims the benefit of U.S. Provisional Application No.
61/638,393, filed April 25, 2012, the entire contents of which are hereby incorporated

by reference.

TECHNICAL FIELD

[0002] This disclosure relates to storage and transport of encoded video data.

BACKGROUND

[0003] Digital video capabilities can be incorporated into a wide range of devices,
including digital televisions, digital direct broadcast systems, wireless broadcast
systems, personal digital assistants (PDAs), laptop or desktop computers, digital
cameras, digital recording devices, digital media players, video gaming devices, video
game consoles, cellular or satellite radio telephones, video teleconferencing devices, and
the like. Digital video devices implement video compression techniques, such as those
described in the standards defined by MPEG-2, MPEG-4, ITU-T H.263 or ITU-T
H.264/MPEG-4, Part 10, Advanced Video Coding (AVC), and extensions of such
standards, to transmit and receive digital video information more efficiently.

[0004] Video compression techniques perform spatial prediction and/or temporal
prediction to reduce or remove redundancy inherent in video sequences. Regardless of
the particular methods, after video data has been encoded, the video data can be
packetized for transmission or storage. The video data may be assembled into a video
file conforming to any of a variety of standards, such as the International Organization
for Standardization (ISO) base media file format (ISOBMFF) and extensions thereof,
such as the AVC file format.

SUMMARY

[0005] In general, this disclosure describes techniques for storage and transport of video
data. This disclosure provides techniques for specifying whether all parameter sets of a
particular type are stored in a so-called "sample description" included in the video file

independently of other types of parameter sets.
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[0006] One example includes a method of storing coded video data comprising a
plurality of sequences of coded video pictures in an electronic file. The method includes
determining whether a sample description associated with at least one sample includes
all parameter sets of a particular type associated with the at least one sample. The at
least one sample comprises at least a portion of the plurality of sequences of coded
video pictures. The particular type is one of a plurality of different particular types of
parameter sets. The method also includes providing, in the electronic file, an indication
indicating whether the sample description includes all parameter sets of the particular
type based on the determination.

[0007] In another example, an apparatus is configured to store coded video data
including a number of sequences of coded video pictures in an electronic file. The
apparatus includes at least one processor configured to determine whether a sample
description associated with at least one sample includes all parameter sets of a particular
type associated with the at least one sample. The at least one sample comprises at least
a portion of the plurality of sequences of coded video pictures. The particular type is
one of a plurality of different particular types of parameter sets. The at least one
processor is also configured to provide, in the electronic file, an indication indicating
whether the sample description includes all parameter sets of the particular type based
on the determination.

[0008] Another example includes a computer-readable storage medium having stored
thereon instructions that when executed cause one or more processors to perform
operations including determining whether a sample description associated with at least
one sample includes all parameter sets of a particular type associated with the at least
one sample. The at least one sample comprises at least a portion of the plurality of
sequences of coded video pictures. The particular type is one of a plurality of different
particular types of parameter sets. The instructions, when executed, also cause one or
more processors to perform operations including providing, in the electronic file, an
indication indicating whether the sample description includes all parameter sets of the
particular type based on the determination.

[0009] Another example includes an apparatus for storing coded video data comprising
a plurality of sequences of coded video pictures in an electronic file. The apparatus
includes means for determining whether a sample description associated with at least
one sample includes all parameter sets of a particular type associated with the at least

one sample. The at least one sample comprises at least a portion of the plurality of
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sequences of coded video pictures. The particular type is one of a plurality of different
particular types of parameter sets. The apparatus also includes means for providing, in
the electronic file, an indication indicating whether the sample description includes all
parameter sets of the particular type based on the determination.

[0010] Another example includes a method of processing coded video data comprising
a plurality of sequences of coded video pictures stored in an electronic file. The method
includes receiving an indication in the file indicating whether a sample description
associated with at least one sample includes all parameter sets of a particular type
associated with the at least one sample. The at least one sample comprises at least a
portion of the plurality of sequences of coded video pictures. The particular type is one
of a plurality of different particular types of parameter sets. The method also includes
determining whether all parameter sets of the particular type are stored in the sample
description based on the indication and processing the coded video data based at least in
part on one or more of the parameter sets of the particular type based on the
determination of whether all parameter sets of the particular type are stored in the
sample description.

[0011] Another example includes an apparatus for storing coded video data comprising
a plurality of sequences of coded video pictures in an electronic file. The apparatus
includes at least one processor configured to receive an indication in the file indicating
whether a sample description associated with at least one sample includes all parameter
sets of a particular type associated with the at least one sample. The at least one sample
comprises at least a portion of the plurality of sequences of coded video pictures. The
particular type is one of a plurality of different particular types of parameter sets. The at
least one processor is also configured to determine whether all parameter sets of the
particular type are stored in the sample description based on the indication and process
the coded video data based at least in part on one or more of the parameter sets of the
particular type base on the determination of whether all parameter sets of the particular
type are stored in the sample description.

[0012] The details of one or more examples are set forth in the accompanying drawings
and the description below. Other features, objects, and advantages will be apparent

from the description and drawings, and from the claims.
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BRIEF DESCRIPTION OF DRAWINGS

[0013] FIG. 1 is a block diagram illustrating an example system in which an
audio/video (A/V) source device transfers audio and video data to an A/V destination
device.

[0014] FIG. 2 is a block diagram illustrating components of an example encapsulation
unit.

[0015] FIG. 3 is a conceptual diagram illustrating elements of an example video file.
[0016] FIG. 4 is a conceptual diagram illustrating elements of another example video
file.

[0017] FIG. 5 is a flowchart illustrating an example method of storing coded video data
in an electronic file.

[0018] FIG. 6 is a flowchart illustrating an example method of processing coded video
data.

DETAILED DESCRIPTION

[0019] In general, techniques are described for storing video content in a file. In
particular, the techniques relate to various methods for storing high-efficiency video
coding (HEVC) video content in a file based on International Standards Organization
(ISO) base media file format (ISOBMFF). The techniques may enable specification of
whether all parameter sets of a particular type are stored in a so-called "sample
description" included in the video file independently of other types of parameter sets.
The techniques may extend what is sometimes referred to as decoder configuration
records, which is a syntax structure included in the sample description, to include one or
more flags indicating whether all parameter sets of a particular type are stored in the
sample description. The disclosed examples enable distinguishing whether all
parameter sets of a particular type are included in the sample description, which, in turn,
can allow determinations as to when to perform out-of-band transport of parameter sets
of different types. In this manner, the disclosed examples can enable more efficient
storage, processing, and transmission of coded video data, which, in turn, can improve
the performance of video coding devices such as video encoders and decoders.

[0020] Digital video capabilities can be incorporated into a wide range of devices,
including digital televisions, digital direct broadcast systems, wireless broadcast

systems, personal digital assistants (PDAs), laptop or desktop computers, digital
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cameras, digital recording devices, digital media players, video gaming devices, video
game consoles, cellular or satellite radio telephones, video teleconferencing devices, and
the like. Digital video devices implement video compression techniques, such as those
described in the standards defined by MPEG-2, MPEG-4, ITU-T H.263 or ITU-T
H.264/MPEG-4, Part 10, Advanced Video Coding (AVC), and extensions of such
standards, to transmit and receive digital video information more efficiently.

[0021] Video compression techniques perform spatial prediction and/or temporal
prediction to reduce or remove redundancy inherent in video sequences. For block-
based video coding, a video frame or slice may be partitioned into blocks, e.g.
macroblocks. Each macroblock can also be further partitioned. Blocks in an intra-
coded (I) frame or slice are encoded using spatial prediction with respect to neighboring
blocks. Blocks in an inter-coded (P or B) frame or slice may use spatial prediction with
respect to neighboring blocks in the same frame or slice or temporal prediction with
respect to other reference frames.

[0022] After video data has been encoded, the video data may be packetized for
transmission or storage. The video data may be assembled into a video file conforming
to any of a variety of standards, such as ISOBMFF. Additional example standards
include Scalable Video Coding (SVC) file format, Advanced Video Coding (AVC) file
format, Third Generation Partnership Project (3GPP) file format, and/or Multiview
Video Coding (MVC) file format, or other similar video file formats.

[0023] In one example, a file encapsulation unit or other device receives elementary
streams comprising video data from a video encoder and elementary streams comprising
audio data from an audio encoder. AV data along with parameters/attributes related
thereto, e.g., bitrate, frame rate, resolutions, codec type (for video and/or audio data),
language, etc. may form an AV "representation.”

[0024] The term "representation” may be used to refer to a section of encoded audio or
video data corresponding to a particular period of the multimedia content and encoded
in a particular way. Each individual stream of AV data can be referred to as an
clementary stream. An elementary stream is a single, digitally-coded (possibly
compressed) component of a representation. For example, the coded video or audio part
of the representation can be an elementary stream. Additionally, information regarding
parameters related to the video data included in a video elementary stream, e.g.
sequence parameter sets as described below, may be included in a parameter set

clementary stream.
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[0025] In some examples, the video and audio encoder may each include packetizers
for forming packetized elementary streams (PES) packets from encoded data. In other
examples, the video and audio encoder may each interface with respective packetizers
for forming PES packets from encoded data. In still other examples, the encapsulation
unit may include packetizers for forming PES packets from encoded audio and video
data.

[0026] The encapsulation unit can receive PES packets for elementary streams of a
representation from the audio and video encoder and form corresponding network
abstraction layer (NAL) units from the PES packets. In the example of H.264/AVC
(Advanced Video Coding), coded video segments are organized into NAL units, which
provide a "network-friendly" video representation addressing applications such as video
telephony, storage, broadcast, or streaming. NAL units can be categorized as Video
Coding Layer (VCL) NAL units and non-VCL NAL units. VCL units may contain the
core compression engine and may include block, macroblock, and/or slice level data.
Non-VCL NAL units may include parameter set NAL units, among others.

[0027] Parameter sets were introduced in H.264/AVC in response to the effects of a
loss of the sequence header and picture header, if, e.g., a picture is partitioned into
multiple segments (also referred to as slices) and those segments are transported in their
own transport unit (¢.g. RTP packet). The loss of the first packet of a picture, which
carries not only the first picture segment data, but also the picture header, might lead to
a completely incorrectly reconstructed picture (and sometimes also the following
pictures), even if all other packets were not lost. Some decoder implementations would
not even attempt to decode the received packets of a picture, if the packet with the
picture header was lost.

[0028] Parameter sets can be either part of the video bitstream or can be received by a
decoder through other means (including out-of-band transmission using a reliable
channel, hard coding in encoder and decoder, and so on). A parameter set contains an
identification, which is referenced, directly or indirectly, from, e.g., a slice header
corresponding to a slice of a picture included in a coded video sequence. The
referencing process is known as "activation." Depending on the parameter set type, the
activation can occur once per picture or once per sequence. The concept of activation
through referencing was introduced, among other reasons, because implicit activation
by virtue of the position of the information in the bitstream (as common for other syntax

elements of a video codec) is not available in the case of out-of-band transmission.
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[0029] HEVC includes a number of different types of parameter sets that apply to
different levels of granularity of the video data, e.g. picture, sequence, layer, of a coded
video sequence. The parameter sets included in HEVC are picture parameter sets
(PPSs), sequence parameter sets (SPSs), and video parameter sets (VPSs). A VPS
conveys information that is applicable to multiple layers as well as sub-layers.
Examples of multi-layer video sequences include, e.g., multiple versions of the same
video stream that include representations that differ by resolution, bit rate, frame rate,
etc. Each layer of a given video sequence, regardless of whether such layers have the
same or different SPSs, may generally refer to the same VPS. A VPS can convey
information including (1) common syntax elements shared by multiple layers or
operation points, in order to avoid unnecessary duplications; (2) information of
operation points needed for session negotiation, including ¢.g., profile and level; and (3)
other operation point specific information, which does not belong to one SPS.
Examples of other operation point-specific information that does not belong to one SPS
may include Hypothetical Reference Decoder (HRD) parameters for layers or sub-
layers.

[0030] SPSs contain information which may apply to all slices of a coded video
sequence. In HEVC, a coded video sequence starts from an instantancous decoding
refresh (IDR) picture, a clean random access (CRA) picture, or a broken link access
(BLA) that is the first picture in the bitstream, and includes all subsequent pictures that
are not an IDR or BLA picture. A bitstream consists of one or more coded video
sequences. The content of an SPS can be divided into a number of categories of
information, including, e.g.: (1) a self-reference (its own ID); (2) decoder operation
point related (profile, level, picture size, number sub-layers, and so on); (3) enabling
flags for certain tools within a profile, and associated coding tool parameters in case the
tool is enabled; (4) information restricting the flexibility of structures and transform
coefficient coding; (5) temporal scalability control; and (6) Visual Usability Information
(VUD), which includes Hypothetical Reference Decoder (HRD) information.

[0031] PPSs contain information that may change from picture to picture in a coded
video sequence. The content of a PPS can be divided into a number of categories of
information, including, e.g.: (1) a self-reference; (2) initial picture control information
such as initial quantization parameter (QP), a number of flags indicating the use of, or
presence of, certain tools or control information in the slice (sequence) header; and (3)

tiling information.
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[0032] The ISO Base Media File Format (ISOBMFF, ISO/IEC 14496-12) is designed
to contain timed media information for a media presentation in a flexible, extensible
format that facilitates interchange, management, editing, and presentation of the media.
ISOBMFF is specified in MPEG-4 Part-12, which defines a general structure for time-
based media files. The ISOBMFF is used as the basis for other file formats in the
family such as AVC file format (ISO/IEC 14496-15) defined support for H.264/MPEG-
4 AVC video compression, 3GPP file format, SVC file format, and MVC file format.
3GPP file format and MVC file format are extensions of the AVC file format. The ISO
base media file format contains the timing, structure, and media information for timed
sequences of media data, such as audio-visual presentations. The file structure is object-
oriented. A file can be decomposed into basic objects and the structure of the objects is
implied from their type.

[0033] In the ISO base media file format, the overall presentation is called a movie,
which is logically divided into tracks. Some tracks can represent a timed sequence of
media (frames of video, for example). Additionally, tracks can contain other data such
as media attributes/parameters, including, e.g., parameter sets by which coded video
data can be decoded by a decoder device that receives the data encapsulated in the file.
Within each track, each timed unit is called a sample, which could be, ¢.g., a frame of
video or audio. Samples are implicitly numbered in sequence. Each track has one or
more sample descriptions and each sample in the track is tied to a description by
reference. The description defines how the sample may be decoded (e.g. the description
identifies the compression algorithm used).

[0034] Unlike some other multi-media file formats, the ISO base media file format,
separates several concepts that are sometimes linked. The physical structure of the file
may not be tied to the physical structures of the media itself. For example, the physical
structure of the file and the layout of the media need not be tied to the time ordering of
the media. Frames of video need not be laid down in the file in time order (though they
may be). However, file structures can be used to describe the placement and timing of
the media. Such file structures can permit, but not require, time-ordered files.

[0035] Data within a file can be encapsulated in boxes. Metadata, including that
defining the placement and timing of the media, can be contained in structured boxes
and the media data (frames of video, for example) can be referred to by this metadata.
The media data can be in the same file (contained in one or more boxes), or can be in

other files. For example, the metadata permits referring to other files by means of
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URLSs. The placement of the media data within these secondary files is entirely
described by the metadata in the primary file. Such secondary files need not be
formatted to this specification, though they may be; it is possible that there are no
boxes, for example, in these secondary media files.

[0036] Tracks can be of various kinds. Video tracks contain samples that are visual and
audio tracks contain audio media. Files may also include hint tracks, which contain
instructions for a streaming server regarding how to form packets for a streaming
protocol, from the media tracks in a file. Hint tracks can be ignored when a file is read
for local playback. The ISO base media file format also allows for other tracks.

[0037] Extensions of the ISO base media file format have been formulated for a
number of different coded video standards, including HEVC. In accordance with such
extensions of the ISO base media file format, parameter sets, including the VPSs, SPSs,
and PPSs can be associated with the video elementary stream, which is in the video
track of the video. Additionally, parameter sets can also be stored in the sample
description associated with a sample. It is also possible to have the parameter sets in
another track, called a parameter set track, which includes a parameter set elementary
stream containing the samples that are formed from one or more of the SPS, PPS, and/or
VPS non-VCL parameter set NAL units.

[0038] Sample descriptions associated with samples of video indicate the location of
parameter sets. The sample description provides a syntax structure by which sample
attribute information may be communicated to a device such as a video decoder.
Previous HEVC file formats specified that either all parameter sets of all types are
included in the sample description or all parameter sets of all types may be stored in the
sample description and the samples. In some cases, however, it can be useful to
distinguish whether a particular type of parameter sets are included in the sample
description, e.g. to determine when to perform out-of-band transport of one or more of
VPSs, SPSs, and PPSs.

[0039] To facilitate determining whether all parameter sets of a particular type is
included in a sample description or associated sample, or in some other location, e.g., a
parameter set track, the techniques of this disclosure enable indications to be specified
in the encapsulated file, e.g., in the sample description, which individually indicate
whether each type of parameter sets are included in the sample description, in the

sample data or both, or in some other location. In one example, one indication for each
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type of parameter sets is included in the decoder configuration record, which is a syntax
structure that forms part of the sample description.

[0040] FIG. 1 is a block diagram illustrating an example system 10 in which
audio/video (A/V) source device 20 transports audio and video data to A/V destination
device 40. System 10 of FIG. 1 may correspond to a video teleconference system, a
server/client system, a broadcaster/receiver system, or any other system in which video
data is sent from a source device, such as A/V source device 20, to a destination device,
such as A/V destination device 40. In some examples, A/V source device 20 and A/V
destination device 40 may perform bidirectional information exchange. That is, A/V
source device 20 and A/V destination device 40 may be capable of both encoding and
decoding (and transmitting and receiving) audio and video data. In some examples,
audio encoder 26 may comprise a voice encoder, also referred to as a vocoder.

[0041] A/V source device 20, in the example of FIG. 1, includes audio source 22,
video source 24, audio encoder 26, video encoder 28, encapsulation unit 30, and output
interface 32. Audio source 22 may include, for example, a microphone that produces
electrical signals representative of captured audio data to be encoded by audio encoder
26. Alternatively, audio source 22 may comprise a storage medium storing previously
recorded audio data, an audio data generator such as a computerized synthesizer, or any
other source of audio data. Video source 24 may comprise a video camera that
produces video data to be encoded by video encoder 28, a storage medium encoded with
previously recorded video data, a video data generation unit, or any other source of
video data.

[0042] Raw audio and video data may comprise analog or digital data. Analog data
may be digitized before being encoded by audio encoder 26 and/or video encoder 28.
Audio source 22 may obtain audio data from a speaking participant while the speaking
participant is speaking, and video source 24 may simultaneously obtain video data of
the speaking participant. In this manner, the techniques described in this disclosure may
be applied to live, streaming, real-time audio and video data or to archived, pre-recorded
audio and video data.

[0043] Video source 24 may provide a single or multiple simultaneous views of a
scene. For example, video source 24 may correspond to one camera or a camera array,
e.g., two or more cameras each separated by some amount of distance, such that each of

the cameras in the array is directed to an approximately common focal point. In a
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multiple camera arrangement, each of the cameras may provide a slightly different
perspective of the scene.

[0044] Video source 24 may also provide multiple simultancous views using other
techniques. For example, video source 24 may provide one view and depth information
for objects in a scene. The depth information may be used to generate a second view
from a second, virtual camera perspective. Video source 24 may include a processor to
generate the second view, or a preprocessing unit for video encoder 28 may generate the
second view. In some examples, video source 24 may comprise a computer that
generates computer graphics using two or more camera perspectives.

[0045] Audio frames that correspond to video frames are generally audio frames
containing audio data that was captured by audio source 22 contemporancously with
video data captured by video source 24 that is contained within the video frames.
Hence, an audio frame may temporally correspond to one or more particular video
frames. Accordingly, an audio frame corresponding to a video frame generally
corresponds to a situation in which audio data and video data were captured at the same
time and for which an audio frame and a video frame comprise, respectively, the audio
data and the video data that was captured at the same time.

[0046] In some examples, audio encoder 26 may encode a timestamp in each encoded
audio frame that represents a time at which the audio data for the encoded audio frame
was recorded, and similarly, video encoder 28 may encode a timestamp in each encoded
video frame that represents a time at which the video data for encoded video frame was
recorded. A/V source device 20 may include an internal clock from which audio
encoder 26 and/or video encoder 28 may generate the timestamps, or that audio source
22 and video source 24 may use to associate audio and video data, respectively, with a
timestamp.

[0047] In some examples, audio source 22 may send data to audio encoder 26
corresponding to a time at which audio data was recorded, and video source 24 may
send data to video encoder 28 corresponding to a time at which video data was
recorded. In some examples, audio encoder 26 may encode a sequence identifier in
encoded audio data to indicate a relative temporal ordering of encoded audio data but
without necessarily indicating an absolute time at which the audio data was recorded,
and similarly, video encoder 28 may also use sequence identifiers to indicate a relative
temporal ordering of encoded video data. Similarly, in some examples, a sequence

identifier may be mapped or otherwise correlated with a timestamp.
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[0048] To encode the video data received from video source 24, video encoder 28
performs intra and/or inter-prediction to generate one or more prediction blocks. Video
encoder 28 subtracts the prediction blocks from the original video blocks to be encoded
to generate residual blocks. Thus, the residual blocks can represent pixel-by-pixel
differences between the blocks being coded and the prediction blocks. Video encoder
28 can perform a transform on the residual blocks to generate blocks of transform
coefficients. Following intra- and/or inter-based predictive coding and transformation
techniques, video encoder 28 can quantize the transform coefficients. Following
quantization, entropy coding can be performed by encoder 28 according to an entropy
coding methodology.

[0049] A coded video block generated by video encoder 28 can be represented by
prediction information that can be used to create or identify a predictive block, and a
residual block of data that can be applied to the predictive block to recreate the original
block. The prediction information can include motion vectors used to identify the
predictive block of data. Using the motion vectors, video decoder 48 may be able to
reconstruct the predictive blocks that were used by video encoder 28 to code the
residual blocks. Thus, given a set of residual blocks and a set of motion vectors (and
possibly some additional syntax), video decoder 28 can reconstruct a video frame or
other block of data that was originally encoded. Inter-coding based on motion
estimation and motion compensation can achieve relatively high amounts of
compression without excessive data loss, because successive video frames or other
types of coded units are often similar. An encoded video sequence may include blocks
of residual data, motion vectors (when inter-prediction encoded), indications of intra-
prediction modes for intra-prediction, and syntax elements.

[0050] Video encoder 28 may also utilize intra-prediction techniques to encode video
blocks relative to neighboring video blocks of a common frame or slice or other sub-
portion of a frame. In this manner, video encoder 28 spatially predicts the blocks.
Video encoder 28 may be configured with a variety of intra-prediction modes, which
generally correspond to various spatial prediction directions.

[0051] Video encoder 28 can apply transform, quantization, and entropy coding
processes to further reduce the bit rate associated with communication of residual
blocks resulting from encoding source video data provided by video source 24.
Transform techniques can include, e.g., discrete cosine transforms (DCTs) or

conceptually similar processes. Alternatively, wavelet transforms, integer transforms,
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or other types of transforms may be used. Video encoder 28 can also quantize the
transform coefficients, which generally involves a process to possibly reduce the
amount of data, ¢.g., bits used to represent the coefficients. Entropy coding can include
processes that collectively compress data for output to a bitstream. The compressed
data can include, ¢.g., a sequence of coding modes, motion information, coded block
patterns, and quantized transform coefficients. Examples of entropy coding include
context adaptive variable length coding (CAVLC) and context adaptive binary
arithmetic coding (CABAC).

[0052] Video encoding and decoding by source device 20 and destination device 40
can support a number of different video coded block sizes for intra-prediction, such as
16 by 16, 8 by 8, or 4 by 4 for luma components, and 8x8 for chroma components.
Additionally, source device 20 and destination device 40 can support a number of
different video coded block sizes for inter-prediction, such as 16x16, 16x8, 8x16, 8x8,
8x4, 4x8 and 4x4 for luma components and corresponding scaled sizes for chroma
components. In this disclosure, "NxN" and "N by N" may be used interchangeably to
refer to the pixel dimensions of the block in terms of vertical and horizontal dimensions,
e.g., 16x16 pixels or 16 by 16 pixels. In general, a 16x16 block will have 16 pixels in a
vertical direction (y = 16) and 16 pixels in a horizontal direction (x = 16). Likewise, an
NxN block generally has N pixels in a vertical direction and N pixels in a horizontal
direction, where N represents a nonnegative integer value. The pixels in a block may be
arranged in rows and columns. Blocks may have different numbers of pixels in the
horizontal and vertical dimensions. That is, blocks may include NxM pixels, where N is
not necessarily equal to M.

[0053] Block sizes that are less than 16 by 16 may be referred to as partitions of a 16
by 16 macroblock. Video blocks may comprise blocks of pixel data in the pixel
domain, or blocks of transform coefficients in the transform domain, ¢.g., following
application of a transform such as a discrete cosine transform (DCT), an integer
transform, a wavelet transform, or a conceptually similar transform to the residual video
block data representing pixel differences between coded video blocks and predictive
video blocks. In some cases, a video block may comprise blocks of quantized transform
coefficients in the transform domain.

[0054] Smaller video blocks can provide better resolution, and may be used for
locations of a video frame that include high levels of detail. In general, macroblocks

and the various partitions, sometimes referred to as sub-blocks, may be considered
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video blocks. In addition, a slice may be considered to be a plurality of video blocks,
such as macroblocks and/or sub-blocks. Each slice may be an independently decodable
unit of a video frame. Alternatively, frames themselves may be decodable units, or
other portions of a frame may be defined as decodable units. The term "coded unit" or
"coding unit" may refer to any independently decodable unit of a video frame such as an
entire frame, a slice of a frame, a group of pictures (GOP) also referred to as a sequence,
or another independently decodable unit defined according to applicable coding
techniques.

[0055] Referring again to FIG. 1, video source 24 can provide one or more views of a
scene to video encoder 28 or may provide the information directly to encapsulation unit
30. Encapsulation unit 30 can receive elementary streams including encoded video data
from video encoder 28 and elementary streams including audio data from audio encoder
26. In some examples, video encoder 28 and audio encoder 26 may each include
packetizers for forming PES packets from encoded data. In other examples, video
encoder 28 and audio encoder 26 may each interface with respective packetizers for
forming PES packets from encoded data. In still other examples, encapsulation unit 30
may include packetizers for forming PES packets from encoded audio and video data.
[0056] Encapsulation unit 30 can receive PES packets for elementary streams of a
representation from audio encoder 26 and video encoder 28 and form corresponding
network abstraction layer (NAL) units from the PES packets. Within the same
representation, a stream ID may be used to distinguish the PES-packets belonging to
one clementary stream from the other. The basic unit of data of an elementary stream
can be a PES packet. Thus, each view of MVC video data can correspond to respective
clementary streams. Similarly, audio data corresponds to one or more respective
clementary streams. In addition to media elementary streams, encapsulation unit 30 can
receive other types of elementary streams, including, parameter sets streams
corresponding to parameter sets by which the video data encoded by video decoder 28
can by decoded by a decoding device like video decoder 48 of A/V destination device
40.

[0057] The techniques of this disclosure are generally directed to the storage and
transport of encoded multimedia (e.g., audio and video) data, and reception and
subsequent interpretation and decoding of the transported multimedia data. For
example, the techniques of this disclosure enable indications to be specified in an

encapsulated video file, which individually indicate whether each type of parameter
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sets, ¢.g. VPSs, SPSs, and PPSs are included in a sample description associated with a
sample, in sample data, both the sample description and the sample, or in some other
location.

[0058] In one example, encapsulation unit 30 analyzes elementary streams received
from video encoder 28 and determines whether all parameter sets of a particular type
associated with a sample are stored in a sample description associated with the sample.
Encapsulation unit 30 can then provide an indication in a file created from the
clementary streams, which indicates whether all parameter sets of the particular type are
stored in the sample description. Additional details regarding this and other functions of
encapsulation unit 30 in accordance with this disclosure are provided below with
reference to FIGS. 2-5.

[0059] In one example, encapsulation unit 30 receives PES packets for elementary
streams of a representation from audio encoder 26 and video encoder 28 and forms
corresponding NAL units from the PES packets. Organizing coded video segments into
NAL units can provide a “network-friendly” video representation of the data to address
applications such as video telephony, storage, broadcast, or streaming. NAL units can
be categorized as Video Coding Layer (VCL) NAL units and non-VCL NAL units.
VCL units may contain the core compression engine and may include block,
macroblock, and/or slice level data. Other NAL units may be non-VCL NAL units.
[0060] Non-VCL NAL units may include parameter set NAL units and Supplemental
Enhancement Information (SEI) NAL units, among others. Parameter sets may contain
different header information for different levels of granularity of video data, ¢.g.
sequence and picture. Parameters encapsulated in parameter NAL units can include
VPSs, SPSs, and PPSs. With parameter sets, infrequently changing information need
not to be repeated for each sequence or picture, hence coding and transmission
efficiency may be improved. For example, the use of parameter sets may enable out-of-
band transmission of the important header information, avoiding the need for redundant
transmissions for error resilience. In out-of-band transmission examples, parameter set
NAL units may be transmitted on a different channel than other NAL units, such as SEI
NAL units.

[0061] SEI may contain information that is not necessary for decoding the coded
pictures samples from VCL NAL units, but may assist in processes related to decoding,
display, error resilience, and other purposes. SEI messages may be contained in non-

VCL NAL units. SEI messages are the normative part of some standard specifications,
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and thus are not always mandatory for standard compliant decoder implementation. SEI
messages may be sequence level SEI messages or picture level SEI messages. Some
sequence level information may be contained in SEI messages, such as scalability
information SEI messages in the example of SVC and view scalability information SEI
messages in MVC. These example SEI messages may convey information on, e.g.,
extraction of operation points and characteristics of the operation points.

[0062] A NAL unit including video data in its payload may include various granularity
levels of video data. For example, a NAL unit may include a block of video data, one or
more macroblocks, a slice of video data, or an entire frame of video data.

[0063] In one example, encapsulation unit 30 assembles access units from a number of
NAL units. In general, an access unit can include one or more NAL units for
representing a frame of video data, as well audio data corresponding to the frame when
such audio data is available. An access unit generally includes all NAL units for one
output time instance, ¢.g., all audio and video data for one time instance. For example,
if each view has a frame rate of 20 frames per second (fps), then each time instance may
correspond to a time interval of 0.05 second. During this time interval, the specific
frames for all views of the same access unit (the same time instance) may be rendered
simultaneously. The decoding order of access units need not necessarily be the same as
the output or display order.

[0064] After encapsulation unit 30 has assembled NAL units and/or access units into a
video file based on received data, encapsulation unit 30 passes the video file to output
interface 32 for output. In some examples, encapsulation unit 30 may store the video
file locally or send the video file to a remote server via output interface 32, rather than
sending the video file directly to destination device 40. In one example, the video data
can be transferred to input interface 36 of A/V destination device 40 via link 34. In
some examples, source device 20 includes a modem that modulates video data
transmitted to destination device 40 according to a communication standard, e.g., such
as code division multiple access (CDMA) or another communication standard. A
modem may include various mixers, filters, amplifiers or other components designed for
signal modulation. Output interface 32 may include circuits designed for transmitting
data, including amplifiers, filters, and one or more antennas. In some examples, rather
than transmitting over a communication channel, e.g., over link 34, source device 20
can store encoded video data onto a storage device, such as a digital video disc (DVD),

Blu-ray disc, flash drive, or the like.
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[0065] A/V destination device 40, in the example of FIG. 1, includes audio output 42,
video output 44, audio decoder 46, video decoder 48, decapsulation unit 38, and input
interface 36. In destination device 40, video decoder 48 ultimately receives and decodes
the encoded video data. For example, input interface 36 of destination device 40
receives information over link 34 or from a storage device, which is then decapsulated
by decapsulation unit 38. Video decoder 48 receives decapsulated video data from
decapsulation unit 38. In some examples, destination device 40 includes a modem that
demodulates the information. Like output interface 32, input interface 36 may include
circuits designed for receiving data, including amplifiers, filters, and one or more
antennas. In some instances, output interface 32 and/or input interface 36 may be
incorporated within a single transceiver component that includes both receive and
transmit circuitry. A modem may include various mixers, filters, amplifiers or other
components designed for signal demodulation. In some instances, a modem may
include components for performing both modulation and demodulation.

[0066] Decapsulation unit 38 may decapsulate elements of a video file into constituent
PES streams, depacketize the PES streams to retrieve encoded data, and send the
encoded data to either audio decoder 46 or video decoder 48, depending on whether the
encoded data is part of an audio or video stream, e.g., as indicated by PES packet
headers of the stream. Audio decoder 46 decodes encoded audio data and sends the
decoded audio data to audio output 42, while video decoder 48 decodes encoded video
data and sends the decoded video data, which may include a plurality of views of a
stream, to video output 44.

[0067] In one example, video decoder 48 entropy decodes the received encoded video
data 8, such as a coded block, according to an entropy coding methodology, such as
CAVLC or CABAC, to obtain the quantized coefficients. Video decoder 48 applies
inverse quantization (de-quantization) and inverse transform functions to reconstruct the
residual block in the pixel domain. Video decoder 48 also generates a prediction block
based on control information or syntax information (e.g., coding mode, motion vectors,
syntax that defines filter coefficients and the like) included in the encoded video data.
Video decoder 48 calculates a sum of the prediction block and the reconstructed residual
block to produce a reconstructed video block for display.

[0068] In one example, video output 44 includes one or more display devices, which
are configured to display the decoded video data to a user including, e.g., multi-view

video including destination view(s) synthesized based on depth information included in
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a reference view or views. Display devices forming part or all of video output 44 can
include any of a variety of one or more display devices such as a cathode ray tube
(CRT), a liquid crystal display (LCD), a plasma display, an organic light emitting diode
(OLED) display, or another type of display device. In some examples, video output 44
includes a display device capable of three-dimensional playback. For example, video
output 44 can include a stereoscopic display, which is used in conjunction with eyewear
worn by a viewer.

[0069] Video encoder 28, video decoder 48, audio encoder 26, audio decoder 46,
encapsulation unit 30, and decapsulation unit 38 each may be implemented as any of a
variety of suitable processing circuitry, as applicable, such as one or more
microprocessors, digital signal processors (DSPs), application specific integrated
circuits (ASICs), field programmable gate arrays (FPGAs), discrete logic circuitry,
software, hardware, firmware or any combinations thercof. Each of video encoder 28
and video decoder 48 may be included in one or more encoders or decoders, either of
which may be integrated as part of a combined video encoder/decoder (CODEC).
Likewise, each of audio encoder 26 and audio decoder 46 may be included in one or
more encoders or decoders, either of which may be integrated as part of a combined
CODEC. An apparatus including video encoder 28, video decoder 48, audio encoder
audio encoder 26, audio decoder 46, encapsulation unit 30, and/or decapsulation unit 38
may comprise an integrated circuit, a microprocessor, and/or a wireless communication
device, such as a cellular telephone.

[0070] FIG. 2 is a block diagram illustrating components of an example encapsulation
unit 30. In the example of FIG. 2, encapsulation unit 30 includes video input interface
80, audio input interface 82, video file creation unit 60, and video file output interface
84. Video file creation unit 60, in this example, includes network abstraction layer
(NAL) unit constructor 62, parameter sets extraction unit 64, and sample description
creation unit 66.

[0071] Video input interface 80 and audio input interface 82 receive encoded video and
audio data, respectively. Video input interface 80 and audio input interface 82 may
receive encoded video and audio data as the data is encoded, or may retrieve encoded
video and audio data from a computer-readable medium. Upon receiving encoded video
and audio data, video input interface 80 and audio input interface 82 pass the encoded

video and audio data to video file creation unit 60 for assembly into a video file.
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[0072] Video file creation unit 60 may correspond to a control unit including hardware,
software, and/or firmware configured to perform the functions and procedures attributed
thereto. The control unit may further perform the functions attributed to encapsulation
unit 30 generally. For examples in which video file creation unit 60 is embodied in
software and/or firmware, encapsulation unit 30 may include a computer-readable
medium comprising instructions for video file creation unit 60 and a processing unit to
execute the instructions. Each of the sub-units of video file creation unit 60 (NAL unit
constructor 62, parameter sets extraction unit 64, and sample description creation unit
66, in this example) may be implemented as individual hardware units and/or software
modules, and may be functionally integrated or further separated into additional sub-
units. Video file creation unit 60 may correspond to any suitable processing unit or
processing circuitry, such as, for example, one or more microprocessors, application-
specific integrated circuits (ASICs), field programmable gate arrays (FPGAs), digital
signal processors (DSPs), or any combination therecof. Video file creation unit 60 may
further include a non-transitory computer-readable medium storing instructions for any
or all of NAL unit constructor 62, parameter sets extraction unit 64, and sample
description creation unit 66, as well as a processor for executing the instructions.

[0073] In general, video file creation unit 60 may create a video file including the
received audio and video data. NAL unit constructor 62 may form NAL units including
encoded video and audio samples. Video file creation unit 60 may further be configured
to assemble access units including all NAL units for a particular time instance.
Furthermore, video file creation unit 60 may be configured to decouple sequence level
SEI messages from encoded video pictures described by the sequence level SEI
messages, and store the sequence level SEI messages in the video file separately from
the encoded video pictures described by the sequence level SEI messages.

[0074] Video encoder 28 (FIG. 1) may include data other than video data with samples
of video data. Encoded video data received by video input interface 80 of encapsulation
unit 30 from video encoder 28 can include, ¢.g., data representing parameter sets such as
VPSs, SPSs, and PPSs, as well as SEI messages for samples of encoded video. In the
context of an encapsulated video file, samples may refer to samples of video encoded
data as well as samples of other data, including samples including data forming portions
of parameter sets that can be used by a video decoder, ¢.g. video decoder 48 of
destination device 40 to decode encoded video data also included in the encapsulated

video file created by encapsulation unit 30.
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[0075] In examples according to this disclosure, video file creation unit 60 of
encapsulation unit 30 is configured to store parameter sets data received as part of the
encoded video data in particular locations and provide indications in the encapsulated
file indicating where the parameter sets are located. For example, video file creation
unit 60 of encapsulation unit 30 is configured to store parameter sets data in a sample
description associated with a video sample, in sample data, both the sample description
and the sample, or in some other location.

[0076] As noted above, video file creation unit 60 includes parameter sets extraction
unit 64 and sample description creation unit 66. In one example, parameter sets
extraction unit 64 is configured to extract parameter set data from the encoded video
data received by video input interface 80 of encapsulation unit 30. Parameter sets
extraction unit 64 can, in one example, identify parameter sets data and thereby
distinguish this data from encoded video data. Additionally, parameter sets extraction
unit 64 can separate parameter sets data from encoded video data.

[0077] Parameter sets extraction unit 64 of video file creation unit 60 can also be
configured to store the parameter sets data in a number of different locations in the
encapsulated video file. In one example, parameter sets extraction unit 64 is configured
to store part or all of the parameter sets data in one or more sample descriptions
associated with samples of video data. In another example, parameter sets extraction
unit 64 is configured to store the parameter sets data in locations other than sample
descriptions, including with the video samples in a video track, or in a separate track of
the encapsulated video file like a parameter sets track. In parameter sets data is stored
separate from the sample descriptions and the video samples, in some examples,
parameter sets extraction unit 64 can create a file separate from the encapsulated video
file in which to store and by which to transmit some or all of the parameter sets data.
[0078] Sample description creation unit 66 of video file creation unit 60 is configured
to generate sample descriptions associated with samples of video. As noted above, in a
file formatted in accordance with the ISO base media file format, the overall media
presentation is referred to as a movie. The movie is logically divided into tracks. Some
tracks can represent a timed sequence of media (frames of video, for example).
Additionally, tracks can contain other data such as media attributes/parameters,
including, e.g., parameter sets by which coded video data can be decoded by a decoder
device that receives the data encapsulated in the file. Within each track, each timed unit

is called a sample, which could be, ¢.g., a frame of video or audio. Each track has one
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or more sample descriptions and each sample in the track is tied to a description by
reference. The sample description provides a syntax structure by which sample attribute
information may be communicated to a device such as a video decoder. The sample
description defines how the sample may be decoded (e.g. the description identifies the
compression algorithm used). Sample description creation unit 66 is configured to
generate sample descriptions associated with samples of video included in the encoded
video data received by video input interface 80 of encapsulation unit 30.

[0079] Among other information, in one example, sample descriptions generated by
sample description creation unit 66 indicate the location of parameter sets. Previous
HEVC file formats specified that either all parameter sets of all types are included in the
sample description or all parameter sets of all types may be stored in the sample
description and the samples. In some cases, however, it can be useful to distinguish
whether a particular type of parameter sets are included in the sample description, ¢.g. to
determine when to perform out-of-band transport of one or more of VPSs, SPSs, and
PPS:s.

[0080] To facilitate determining whether all parameter sets of a particular type is
included in a sample description or in some other location, e.g., a parameter set track,
the techniques of this disclosure enable indications to be specified by sample description
creation unit 66 in a sample description, which individually indicate where each type of
parameter sets are stored. In one example, sample description creation unit 66 provides
one indication for each type of parameter sets, e.g. each of VPSs, SPSs, and PPSs in the
decoder configuration record. The decoder configuration record is a syntax structure
that forms part of the sample description. FIGS. 3 and 4 illustrate examples of files
created by encapsulation unit 30, which include indications of the location of parameter
sets associated with samples of video stored in the files.

[0081] FIG. 3 is a conceptual diagram illustrating example video file 100 encapsulated
by encapsulation unit 30. Video file 100 includes moov box 102, which includes video
data track 104 and parameter sets track 106. Video file 100 or other encapsulated video
files in accordance with this disclosure can include many more than two tracks,
including, multiple video and audio data tracks as well as multiple parameter set tracks.
In FIG. 3, video data track 104 includes sample description 108 and an associated
sequence of video samples including video samples 110 and 11. Video data track 104

can include more video samples and additional sample descriptions.
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[0082] Moov box 102 forms the basic storage container for video data included in the
ISO base media file format video file 100. As noted above, in practice, moov box 102
can include a number of different tracks, including video data, audio data, and, in some
cases, parameter sets tracks. In example video file 100 of FIG. 3, moov box 102
includes video data track 104 and parameter sets track 106. Each of video data track
104 and parameter sets track 106 can represent a timed sequence of media or other
information (frames of video, for example). Within each track, each timed unit is called
a sample, which could be, ¢.g., a frame of video or audio, or a sample of data
representing parameter sets by which samples of video are decoded.
[0083] In one example, sample description 108 is generated by sample description
creation unit 66 based at least in part on where in video file 100 parameter sets
associated with video samples 110 and 111 are stored. In the example of FIG. 3,
parameter sets associated with video samples 110 and 111 include a number of different
types of parameter sets, including VPSs 120, SPSs 122, and PPSs 124. VPSs 120 are
stored in parameter sets track 106, while SPSs 122 and PPSs 124 are stored cither in
sample description 108 or in with video samples 110 and 111, or both.
[0084] Sample description creation unit 66 can generate sample description 108 by
determining where parameter sets are stored in video file 100, e.g., by parameter sets
extraction unit 64. In one example, sample description creation unit 66 determines that
VPSs 120 are stored in parameter sets track 106 of video file 100, while SPSs 122 and
PPSs 124 are stored in sample description 108 associated with video samples 110 and
111. In such a case, sample description creation unit 66 can provide indications of the
parameter sets locations in video file 100 in decoder configuration record 126, which is
a syntax structure included in sample description 108.
[0085] An example implementation is provided below. In particular, the syntax for
decoder configuration record 126 included in sample description 108 associated with
video samples 110 and 11 in encapsulated video file 100 may be as follows in the
example HEVC decoder configuration record shown below.
aligned(8) class HEVCDecoderConfigurationRecord {

unsigned int(8) configurationVersion = 1;

unsigned int(8) Profilelndication;

unsigned int(8) profileCompatibility;

unsigned int(8) Levellndication;

bit(3) reserved ="'111'b;
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bit(1) allSpsIncluded;
bit(1) allPpsIncluded;
bit(0) allVpslIncluded;

}

[0086] In the foregoing example, the allSpsIncluded indication is equal to 1, which can
indicate that all SPSs for the video samples to which configuration record 126 applies,
¢.g. video samples 110 and 111, are included in decoder configuration record 126. The
allPpsIncluded indication is equal to 1, which can indicate that all PPSs for the video
samples to which configuration record 126 applies, ¢.g. video samples 110 and 111, are
included in decoder configuration record 126. The allVpsIncluded indication, however,
is equal to 0, which indicates that all VPSs for the video samples to which configuration
record 126 applies, e.g. video samples 110 and 111, are not included in decoder
configuration record 126. In the example of FIG. 3, VPSs 120 are included in parameter
sets track 106.

[0087] A parameter set to be used in a picture or other portion of coded video data may
need to be sent prior to the sample containing that picture or in the sample for that
picture. However, depending on the nature of the information included in the parameter
sets as well as the video samples with which the parameter sets are associated, it may be
possible to transmit some of the parameter sets separately from the video data, e.g.,
some of the parameter sets may be transmitted out-of-band, as described above. Thus, it
may be advantageous to individually indicate the locations of different types of
parameter sets and, as illustrated in the example of FIG. 3, specify that, while SPSs 122
and PPSs 124 are included in decoder configuration record 126 of sample description
108, VPSs 120 are stored in parameter sets track 106 separate from video data such as
video samples 110 and 111 with which VPSs 120 are associated.

[0088] FIG. 4 is a conceptual diagram illustrating another example video file 140
encapsulated by encapsulation unit 30. Video file 140 includes moov box 142, which
includes video data track 144. In the example of FIG. 4, encapsulation unit 30 generates
a separate parameter file 146, which includes parameter sets track 148. Video file 140
or other encapsulated video files in accordance with this disclosure can include many
more than two tracks, including, multiple video and audio data tracks as well as multiple
parameter set tracks. In FIG. 4, video data track 144 includes sample description 150

and an associated sequence of video samples including video samples 152 and 153.
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Video data track 144 can include more video samples and additional sample
descriptions.

[0089] In the example of FIG. 4, sample description creation unit 66 generates sample
description 150, including decoder configuration record 152. Additionally, decoder
configuration record 152 includes flags allVpsIncluded, allSpsIncluded, and
allPpsIncluded, individually indicating whether or not VPSs 154, SPSs, 156, and PPSs
158 are stored in sample description 150. In the example of FIG. 4, VPSs 154 are stored
in parameter sets track 148 of parameter file 146, while SPSs 156 and PPSs 158 are
stored in sample description 150 of video data track 144 of video file 140. Thus, in this
example, it may be possible to transmit VPSs 154 separately from video data 140, e.g.,
transmit VPSs 154 out-of-band, as described above.

[0090] Sample descriptions associated with video samples in an encapsulated video
file may include a name, which can be set to a number of different values. In some
examples according to this disclosure, the name of a sample description may indicate
the location of one or more parameter sets, ¢.g., may indicate whether or not one or
more parameter sets of particular types are stored in the sample description. In one
example, sample descriptions may include a number of either ‘hvcl’ or ‘hevl.” In one
example, for a sequence of video samples to which a particular sample description
applies, the VPSs, SPSs, and PPSs, are stored only in the sample description when the
sample description name is 'hvcl’, and are stored in both the sample description and the
samples when the sample description name is 'hev1'. In this manner, the name of the
sample description, e.g. 'hvcl' or 'hevl', indicates where parameter sets are stored in the
sample description or in the samples.

[0091] Storing parameter sets in the sample descriptions of a video stream provides a
simple and static way to supply parameter sets. Storing parameters in samples, on the
other hand, while possibly more complex, may allow for more flexibility, e.g., in the
case of parameter set updates and in the case of adding additional parameter sets. A
decoder initializes with the parameter sets in the sample description, and then updates
using the parameter sets as they occur in the stream. Such updating may replace
parameter sets with a new definition using the same identifier. Each time the sample
description changes, the decoder re-initializes with the parameter sets included in the
sample description.

[0092] In the foregoing implementation examples, the allSpsIncluded flag (or,

alternatively, bit), when equal to 1, may indicate that all SPSs for the stream to which
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this configuration record applies are included in the sample description. When the
sample description name is 'hvcl', the allSpsIncluded flag is typically set to 1. The
allPpsIncluded flag, when equal to 1, likewise may indicate that all PPSs for the stream
to which this configuration record applies are included in the sample description.
Again, when the sample description name is 'hvcl’, the allPpsIncluded flag is also
typically set to 1. The allVpsIncluded flag, when equal to 1, may indicate that all VPSs
for the stream to which this configuration record applies are included in the sample
description. When the sample description name is 'hvcl’, the allVpsIncluded flag is
typically set to 1.

[0093] As an alternative to having both sample description names 'hvel' and 'hev1’,
one of the two sample description names 'hvcl' and 'hevl' may be removed as a
possibility for sample description names such that the remaining sample description
name does not indicate where the parameter sets are stored. In such an example, the
location of the parameters can be indicated independent of the sample description name
by the three flags allSpsincluded, allPpsincluded and allVpsIncluded. Consequently, in
this alternative, the semantics of the three flags can be as follows:

e allSpsIncluded equal to 1 indicates that all SPSs for the stream to which this
configuration record applies are included in the sample description independent
of the name of the sample description.

e allPpsIncluded equal to 1 indicates that all PPSs for the stream to which this
configuration record applies are included in the sample description independent
of the name of the sample description.

e allVpsIncluded equal to 1 may indicates that all VPSs for the stream to which
this configuration record applies are included in the sample description
independent of the name of the sample description.

[0094] Alternatively (to any of the above listed alternatives), some aspects of the
techniques may provide that, when the allSpsincluded flag is equal to 0, at least one

SPS for the stream to which this configuration record applies is not included in the
sample description. Likewise, some aspects of the techniques may provide that, when
the allPpsIncluded flag is equal to 0, at least one PPS for the stream to which this
configuration record applies is not included in the sample description. Moreover, some
aspects of the techniques may provide that, when the allVpsIncluded flag is equal to 0,
at least one VPS for the stream to which this configuration record applies is not included

in the sample description.
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[0095] FIG. 5 is a flowchart illustrating an example method of storing coded video data
in an electronic file. The method of FIG. 5 includes determining whether a sample
description associated with at least one sample includes all parameter sets of a particular
type associated with the at least one sample (200) and providing, in the electronic file,
an indication indicating whether the sample description includes all parameter sets of
the particular type based on the determination (202). The at least one sample includes at
least a portion of a plurality of sequences of coded video pictures in the electronic file.
The particular type is one of a plurality of different particular types of parameter sets.
The functions of the example method of FIG. 5 are described in more detail below with
reference to the example method of FIG. 6, which illustrates an example method of
processing coded video data in accordance with this disclosure.

[0096] FIG. 6 is a flowchart illustrating an example method of processing coded video
data. Although described with respect to the components of source device 20 and
destination device 40 (FIG. 1) for purposes of example and explanation, it should be
understood that any suitable device may implement the techniques of FIG. 6.

[0097] Initially, encapsulation unit 30 may receive a sequence of encoded video
pictures (210). An encoder, such as video encoder 28, may have included parameter
sets of different types with the coded video samples, including, ¢.g., VPSs, SPSs, and
PPSs. Additionally or alternatively, encapsulation unit 30 may create parameter sets
separately from video encoder 28. In any case, encapsulation unit 30 may separate
parameter sets data from coded video pictures with which the parameter sets are
associated (212). For example, parameter sets extraction unit 64 of video file creation
unit 60 of encapsulation unit 30 can separate the parameter sets data from coded video
pictures with which the parameter sets are associated.

[0098] That is, encapsulation unit 30 may create a video file including parameter sets
and coded video pictures with which the parameter sets are associated (214). In doing
s0, however, encapsulation unit 30 may store one or more of the parameter sets
separately from the coded video pictures with which the parameter sets are associated.
In this manner, the parameter sets may be transmitted and processed separately of the
coded video pictures. For example, in accordance with the techniques of this disclosure,
encapsulation unit 30 may store one or more parameter sets in a parameter set track of
the created video file or of another file separate from the video file. In another example,
encapsulation unit 30 may store one or more of the parameter sets in one or more

sample descriptions associated with coded video pictures.
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[0099] Encapsulation unit 30, e.g., sample description creation unit 66 of encapsulation
unit 30 can be configured to generate one or more sample descriptions associated with
the coded video pictures included in the encapsulated video file (216). As part of this
process, sample description creation unit 66 can be configured to determine the location
of different types of parameter sets and provide indications in a sample description
regarding whether all parameter sets of a particular type are stored in the sample
description, as described above with reference to the examples of video files 100 and
140 of FIGS. 3 and 4, respectively.

[0100] Encapsulation unit 30 may then output the video file (218). For example,
encapsulation unit 30 may cause source device 20 to write the video file to a storage
medium, such as, for example, an optical disc, a floppy disk, a flash drive, a hard drive,
a solid state drive, or other storage medium. Such storage media may be physically
transported to destination device 40. Alternatively, source device 20 may transmit the
video file to destination device 40, ¢.g., via broadcast, network transmission, or other
transmission techniques. In any case, destination device 40 may ultimately receive the
video file (220).

[0101] In some examples, source device 20 may provide distinct portions of the video
file to destination device 40, e.g., in response to one or more HTTP-Get or partial-Get
requests issued by destination device 40 to source device 20. Destination device 40
may issue a first HTTP-Get or partial-Get request to source device 20 to retrieve a
sequence data set, e.g., all or a portion of a parameter set track including sequence level
SEI messages, and a second (or more) HTTP-Get or partial-Get request(s) to retrieve
coded video pictures described by the sequence data set.

[0102] After receiving the video file, destination device 40 may decode the video file
based on the parameter sets (222). That is, video decoder 48 may use data of the
parameter sets, including one or more of VPSs, SPSs, and PPSs to assist in the decoding
process. In one example, video decoder 48 analyzes sample descriptions associated
with one or more sets of coded video pictures included in the video file received from
source device 20. For example, video decoder 48 can receive a sample description
including flags, e.g. allSpsIncluded, allPpsincluded and allVpsIncluded flags,
individually indicating whether SPSs, PPSs, and VPSs are included in the sample
description. Depending on the indications provided in the sample description, video
decoder can retrieve or otherwise reference the parameter sets to decode the video

included in the video file received from source device 20.
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[0103] In one example, encapsulation unit 30 of source device 20 stores all VPSs in a
parameter file separate from the video file and transmits the parameter file to destination
device 40 before transmitting the video file. Video decoder 48 can reference sample
descriptions, including reference the decoder configuration record with respect to
different sets of video samples and determine, based on indications provided in the
decoder configuration record, that all VPSs are not stored in the sample description. In
such an example, video decoder 48 can retrieve or otherwise reference the VPSs
included in the parameter file provided by source device 20 separate from the video file.
[0104] In one or more examples, the functions, methods, and techniques described in
this disclosure may be implemented in hardware, software, firmware, or any
combination thercof. If implemented in software, the functions may be stored on or
transmitted over as one or more instructions or code on a computer-readable medium
and executed by a hardware-based processing unit. Computer-readable media may
include computer-readable storage media, which corresponds to a tangible medium such
as data storage media, or communication media including any medium that facilitates
transfer of a computer program from one place to another, e.g., according to a
communication protocol. In this manner, computer-readable media generally may
correspond to (1) tangible computer-readable storage media which is non-transitory or
(2) a communication medium such as a signal or carrier wave. Data storage media may
be any available media that can be accessed by one or more computers or one or more
processors to retrieve instructions, code and/or data structures for implementation of the
techniques described in this disclosure. A computer program product may include a
computer-readable medium.

[0105] By way of example, and not limitation, such computer-readable storage media
can comprisc RAM, ROM, EEPROM, CD-ROM or other optical disk storage, magnetic
disk storage, or other magnetic storage devices, flash memory, or any other medium that
can be used to store desired program code in the form of instructions or data structures
and that can be accessed by a computer. Also, any connection is properly termed a
computer-readable medium. For example, if instructions are transmitted from a
website, server, or other remote source using a coaxial cable, fiber optic cable, twisted
pair, digital subscriber line (DSL), or wireless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wireless
technologies such as infrared, radio, and microwave are included in the definition of

medium. It should be understood, however, that computer-readable storage media and



WO 2013/162808 29 PCT/US2013/033826

data storage media do not include connections, carrier waves, signals, or other transient
media, but are instead directed to non-transient, tangible storage media. Disk and disc,
as used herein, includes compact disc (CD), laser disc, optical disc, digital versatile disc
(DVD), floppy disk and blu-ray disc where disks usually reproduce data magnetically,
while discs reproduce data optically with lasers. Combinations of the above should also
be included within the scope of computer-readable media.

[0106] Instructions may be executed by one or more processors, such as one or more
digital signal processors (DSPs), general purpose microprocessors, application specific
integrated circuits (ASICs), field programmable logic arrays (FPGAs), or other
equivalent integrated or discrete logic circuitry. Accordingly, the term “processor,” as
used herein may refer to any of the foregoing structure or any other structure suitable for
implementation of the techniques described herein. In addition, in some aspects, the
functionality described herein may be provided within dedicated hardware and/or
software modules configured for encoding and decoding, or incorporated in a combined
codec. Also, the techniques could be fully implemented in one or more circuits or logic
elements.

[0107] The techniques of this disclosure may be implemented in a wide variety of
devices or apparatuses, including a wireless handset, an integrated circuit (IC) or a set of
ICs (e.g., a chip set). Various components, modules, or units are described in this
disclosure to emphasize functional aspects of devices configured to perform the
disclosed techniques, but do not necessarily require realization by different hardware
units. Rather, as described above, various units may be combined in a codec hardware
unit or provided by a collection of interoperative hardware units, including one or more
processors as described above, in conjunction with suitable software and/or firmware.
[0108] Various examples have been described. These and other examples are within the

scope of the following claims.
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CLAIMS:

1. A method of storing coded video data comprising a plurality of sequences of
coded video pictures in an electronic file, the method comprising;:
determining whether a sample description associated with at least one sample
includes all parameter sets of a particular type associated with the at least
one sample, wherein the at least one sample comprises at least a portion
of the plurality of sequences of coded video pictures, and wherein the
particular type is one of a plurality of different particular types of
parameter sets; and
providing, in the electronic file, an indication indicating whether the sample
description includes all parameter sets of the particular type based on the

determination.

2. The method of claim 1, wherein the plurality of different particular types of
parameter sets comprises one or more of sequence parameter sets (SPSs), picture

parameter sets (PPSs), and video parameter sets (VPSs).

3. The method of claim 1, wherein determining whether the sample description
includes all parameter sets of the particular type comprises:

determining a name associated with the sample description; and

determining whether the sample description includes all parameter sets of the

particular type based on the name associated with the sample description.

4, The method of claim 3,
wherein the determined name associated with the sample description is ‘hvcl,’
and
wherein determining whether the sample description includes all parameter sets
of the particular type comprises determining that the sample description
includes all parameter sets of the particular type when the sample is

named ‘hvcl.’
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5. The method of claim 3,
wherein the determined name associated with the sample description is ‘hevl,’
and
wherein determining whether the sample description includes all parameter sets
of the particular type comprises determining that the sample description
does not include all parameter sets of the particular type when the sample

is named ‘hevl.’

6. The method of claim 1, further comprising associating, in the electronic file, a
name with the sample description, wherein the name does not indicate whether the

sample description includes all parameter sets of the particular type.

7. The method of claim 1, wherein providing, in the electronic file, an indication
indicating whether the sample description includes all parameter sets of the particular
type comprises providing, in the electronic file, an indication indicating that the sample
description does not include all parameter sets of the particular type based on the

determination.

8. The method of claim 1, wherein providing, in the electronic file, an indication
indicating whether the sample description includes all parameter sets of the particular
type comprises providing, in the electronic file, an indication indicating that the sample
description does include all parameter sets of the particular type based on the

determination.

9. The method of claim 1, wherein providing, in the electronic file, an indication
indicating whether the sample description includes all parameter sets of the particular
type comprises providing, in the electronic file, an indication indicating whether a
decoder configuration record of the sample description includes all parameter sets of the

particular type based on the determination.
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10. The method of claim 1, wherein all parameter sets of the particular type
comprises all parameter sets of a first type of the plurality of different particular types of
parameter sets, wherein the indication in the file comprises a first indication in the file,
and the method further comprising:
determining whether the sample description includes all parameter sets of a
second type of the plurality of different particular types of parameter sets
associated with the at least one; and
providing, in the electronic file, a second indication indicating whether the
sample description includes all parameter sets of the second type based

on the determination.

11. The method of claim 10,

wherein the indication in the file comprises a first indication in the file
indicating whether the sample description includes all parameter sets of
the first type,

wherein providing, in the electronic file, the first indication indicating whether
the sample description includes all parameter sets of the first type
comprises providing, in the electronic file, an indication indicating that
the sample description does not include all parameter sets of the first type
based on the determination, and

wherein providing, in the electronic file, the second indication indicating
whether the sample description includes all parameter sets of the second
particular type comprises providing, in the electronic file, an indication
indicating that the sample description does include all parameter sets of

the second type based on the determination.
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12.  An apparatus for storing coded video data comprising a plurality of sequences of
coded video pictures in an electronic file, the apparatus comprising:
at least one processor configured to:
determine whether a sample description associated with at least one
sample includes all parameter sets of a particular type associated
with the at least one sample, wherein the at least one sample
comprises at least a portion of the plurality of sequences of coded
video pictures, and wherein the particular type is one of a
plurality of different particular types of parameter sets; and
provide, in the electronic file, an indication indicating whether the
sample description includes all parameter sets of the particular

type based on the determination.

13.  The apparatus of claim 12, wherein the plurality of different types of parameter
sets comprises one or more of sequence parameter sets (SPSs), picture parameter sets

(PPSs), and video parameter sets (VPSs).

14.  The apparatus of claim 12, wherein the at least one processor is configured to
determine whether the sample description includes all parameter sets of the particular
type at least by:

determining a name associated with the sample description; and

determining whether the sample description includes all parameter sets of the

particular type based on the name associated with the sample description.

15.  The apparatus of claim 14,
wherein the determined name associated with the sample description is ‘hvcl,’
and
wherein the at least one processor is configured to determine that the sample
description includes all parameter sets of the particular type when the

sample is named ‘hvcl.’
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16.  The apparatus of claim 14,
wherein the determined name associated with the sample description is ‘hevl,’
and
wherein the at least one processor is configured to determine that the sample
description does not include all parameter sets of the particular type

when the sample is named ‘hevl.’

17.  The apparatus of claim 12, wherein the at least one processor is configured to
associate, in the electronic file, a name with the sample description, wherein the name
does not indicate whether the sample description includes all parameter sets of the

particular type.

18.  The apparatus of claim 12, wherein the at least one processor is configured to
provide, in the electronic file, an indication indicating that the sample description does

not include all parameter sets of the particular type based on the determination.

19.  The apparatus of claim 12, wherein the at least one processor is configured to
provide, in the electronic file, an indication indicating that the sample description does

include all parameter sets of the particular type based on the determination.

20.  The apparatus of claim 12, wherein the at least one processor is configured to
provide, in the electronic file, an indication indicating whether a decoder configuration
record of the sample description includes all parameter sets of the particular type based

on the determination.
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21.  The apparatus of claim 12, wherein all parameter sets of the particular type
comprises all parameter sets of a first type of the plurality of different particular types of
parameter sets, wherein the indication in the file comprises a first indication in the file,
and wherein the at least one processor is configured to:
determine whether the sample description includes all parameter sets of a second
type of the plurality of different particular types of parameter sets
associated with the at least one; and
provide, in the electronic file, a second indication indicating whether the sample
description includes all parameter sets of the second type based on the

determination.

22.  An apparatus for storing coded video data comprising a plurality of sequences of
coded video pictures in an electronic file, the apparatus comprising:
means for determining whether a sample description associated with at least one
sample includes all parameter sets of a particular type associated with the
at least one sample, wherein the at least one sample comprises at least a
portion of the plurality of sequences of coded video pictures, and
wherein the particular type is one of a plurality of different particular
types of parameter sets; and
means for providing, in the electronic file, an indication indicating whether the
sample description includes all parameter sets of the particular type

based on the determination.

23.  The apparatus of claim 22, wherein the plurality of different types of parameter
sets comprises one or more of sequence parameter sets (SPSs), picture parameter sets

(PPSs), and video parameter sets (VPSs).

24.  The apparatus of claim 22, further comprising means for determining whether
the sample description includes all parameter sets of the particular type at least by:
determining a name associated with the sample description; and
determining whether the sample description includes all parameter sets of the

particular type based on the name associated with the sample description.
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25. A computer-readable storage medium having stored thereon instructions that
when executed cause one or more processors to perform operations comprising:
determine whether a sample description associated with at least one sample
includes all parameter sets of a particular type associated with the at least
one sample, wherein the at least one sample comprises at least a portion
of the plurality of sequences of coded video pictures, and wherein the
particular type is one of a plurality of different particular types of
parameter sets; and
provide, in the electronic file, an indication indicating whether the sample
description includes all parameter sets of the particular type based on the

determination.

26. A method of processing coded video data comprising a plurality of sequences of
coded video pictures stored in an electronic file, the method comprising;:
receiving an indication in the file indicating whether a sample description
associated with at least one sample includes all parameter sets of a
particular type associated with the at least one sample, wherein the at
least one sample comprises at least a portion of the plurality of sequences
of coded video pictures, and wherein the particular type is one of a
plurality of different particular types of parameter sets; and
determining whether all parameter sets of the particular type are stored in the
sample description based on the indication; and
processing the coded video data based at least in part on one or more of the
parameter sets of the particular type base on the determination of whether
all parameter sets of the particular type are stored in the sample

description.
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27.  An apparatus for processing coded video data comprising a plurality of
sequences of coded video pictures stored in an electronic file, the apparatus comprising:
at least one processor configured to:
receive an indication in the file indicating whether a sample description
associated with at least one sample includes all parameter sets of
a particular type associated with the at least one sample, wherein
the at least one sample comprises at least a portion of the plurality
of sequences of coded video pictures, and wherein the particular
type is one of a plurality of different particular types of parameter
sets; and
determine whether all parameter sets of the particular type are stored in
the sample description based on the indication; and
process the coded video data based at least in part on one or more of the
parameter sets of the particular type base on the determination of
whether all parameter sets of the particular type are stored in the

sample description.

28.  The apparatus of claim 27, further comprising a decoder device, and wherein the
decoder device is configured to process the coded video data based at least in part on
one or more of the parameter sets of the particular type at least by decoding the coded

video data based at least in part on one or more of the parameter sets of the particular

type.



PCT/US2013/033826

WO 2013/162808

116

8¢ —
1INN 9

NOLLYINSdY23d JOV4Y3LNI LNdNI

A 4

8y 9y
4300930 O3AIA 4300934 olanv
oo % %
I I I I
I I I I
Yy vVVYyy

v F47
1Nd1NO O3alA 1Nnd1no olanv

(I]7
30IA3d NOILVNILS3A AV

| "Old

ﬁ 7T 0¢

pe —/

1INN
ﬁmuimm:z_ 1ndLno NOILYINSdYIN3

-

8 9
4300IN3 O3AIA 4300IN3 olanv
A A A A a a
I I I I
I I I I
Loy

74 [£4

30dN0S 03dIA 30dNOS olanv
0C
30IA3A 32UNOS AV




PCT/US2013/033826

WO 2013/162808

2/6

¢ Ol4

<
ERIE
O3daIA

v8
JOV4Y3LNI
1Nd1NO 3714 O3AIA

99
1INN NOILV3™O
NOILdIYOS3A I1dINVS

8
JOV4YILNI
1NdNI olanv

9 9
LINN NOILOVYLX3 HOLONYLSNOD
S13S ¥313WVHvd 1INN YN

09
1INN NOILV3HO 3114 O3dIA

08
JOV4YILNI
1NdNI 03dIA

vlvaoianv
a3dOON3

0¢
1INN NOILVINSdVON3

Vv.1va o3diA
a3dOON3



¢ o

PCT/US2013/033826

s

oct
SSdA

901
MOVAL S13S d31INVAVd,

3/6

)

801

\
T 01l “
| NOILdI¥OS3a
“
]
/

@®O®O® | junvs || 31dwvs

O3daIA O3dIA F1dINVS

- - - -y,

$<r|
D.N
a v

vl 201
T BN _ A0Vl V1va 03dIA, Xod

-

\\\\\ S~ >OOF

- " —

WO 2013/162808

L4 =
- -

é ey e )
¢l 4 0 &L
\SSdd ] 158dS; |

4

-———

!pepnroursdaTre (0)31q

!pepnroursdgire (1)31q

!pepnroursdsTe (1)31q

{q,T1IT, = poazesax (g)3a1q
/uoT3edTPUITSA9T (8)3uT peubrsun
{KarrTqriedwoparryoad (8)3ur psubrsun
{uoT3edTPUISTTIOId (8)3uT paubisun

/1 = uoTsisauoTjeINbTIUOD (g8)3uT peubrsun

9 } paooeyuoTjeInbBTIIUOCDISPOOSQIATH SSEeTO Amvvocm._."._”mk

00l
3114 03dIA

<Ol
N
~




PCT/US2013/033826

WO 2013/162808

4/6

¥ 'Ol

ﬂ —
SdA T
YOVAL S13S ¥3LINVEYd
o7l
3114 ¥3LINVAVd
~
)
¢Sl 761 0S1
@®O®O® | 5y nvs || 31dnvs NOILIN9S3a
03alA 03aIA I1dNYS L L
T i)
“s-..__ MOwdLVlvao3ai)  Xo@
\\\\\\ = IIIIII >OOF
— — ————
) 951
ssdd ) |ssds )/

!pepntoursdATT® (0)3Tq

!pepntoursdarTe (1)3Tq

!pepntoursdsTTe (1)3Tq

{q,T1T, = psazesax (g)3aTq

{UOT3edTPUITSA9T (8)3uT psubrsun
{KatrTqriedwoparryoad (8)3ur psubrisun
{U0T3edTPUISTTIOId (8)3uT paubIsun

ﬂ {1 = uoTsaspuoTiRINbTIUOD (g)3uT poubrsun

\ } pxooeyguoTieInbTIUODISPOOSQOATH SSeTo Amvvocm._."._”m\

ovl
3114 03dIA




WO 2013/162808 PCT/US2013/033826

5/6

200

DETERMINING WHETHER SAMPLE
DESCRIPTION ASSOCIATED WITH SAMPLE
INCLUDES ALL PARAMETER SETS OF
PARTICULAR TYPE

l r 202

PROVIDE INDICATION WHETHER SAMPLE
DESCRIPTION INCLUDES ALL PARAMETER
SETS OF THE PARTICULAR TYPE BASED ON
DETERMINATION

FIG. 5



WO 2013/162808

6/6

210

212

214

SOURCE DEVICE
r
r a
RECEIVE ENCODED
VIDEO SAMPLES
- y,
v r
r “
SEPARATE PARAMETER SETS
FROM ENCODED VIDEO SAMPLES
N J
v r
( CREATE FILE(S) INCLUDING
PARAMETER SETS AND VIDEO
L SAMPLES )

v r
4 )

CREATE SAMPLE DESCRIPTION(S)

216

\. J

| ‘

218

PCT/US2013/033826

DESTINATION DEVICE

r 220

[ OUTPUT VIDEO FILE )

FIG. 6

b[ RECEIVE VIDEO FILE ]

l r 2
5

DECODE VIDEO FILE BASED ON
PARAMETER SETS

J
l 224
N

DISPLAY VIDEO DATA DECODED

BASED ON PARAMETER SETS
J




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2013/033826

A. CLASSIFICATION OF SUBJECT MATTER

INV. GO6F17/30
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO6F

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

(AVC) file format",

pages 1-23, XP009157819,
cited in the application
pages 11-14

X "ISO/IEC 14496-15:2004 Information
technology -- Coding of audio-visual
objects -- Part 15: Advanced Video Coding

INTERNATIONAL STANDARD ISO/IEC, XX, XX,
vol. 14496-15, 15 April 2004 (2004-04-15),

1-28

Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

19 June 2013

Date of mailing of the international search report

05/07/2013

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Troya Chinchilla, A

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2013/033826

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

"INTERNATIONAL STANDARD ISO/IEC 14496-12
Information technology Coding of
audio-visual objects Part 12: ISO base
media file format",

INTERNET CITATION,

1 October 2005 (2005-10-01), pages 1-84,
XP007914375,

Retrieved from the Internet:
URL:http://www.iso.org/iso/iso_catalogue/c
atalogue ics/catalogue detail _ics.htm?csnu
mber=41828

[retrieved on 2010-08-11]

cited in the application

the whole document

1-28

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - wo-search-report
	Page 46 - wo-search-report

