(19 DANMARK (10 DK/EP 3471419 T3

(12) Overseettelse af
europaeisk patentskrift

Patent- og
Varemeaerkestyrelsen

(51) Int.Cl.: HO04 N 19/70 (2014.01) HO04 N 19/107 (2014.01) HO04 N 19/187 (2014.01)
HO04 N 19/31 (2014.01) H04 N 19/503 (2014.01)

(45) Oversaettelsen bekendtgjort den: 2023-06-06

(80) Dato for Den Europaeiske Patentmyndigheds
bekendtgerelse om meddelelse af patentet: 2023-03-22

(86) Europaeisk ansggning nr.: 18184360.8

(86) Europeeisk indleveringsdag: 2013-06-24

(87) Den europeeiske ansggnings publiceringsdag: 2019-04-17
(30) Prioritet: 2012-06-25 US 201261664140 P

(62) Stamansggningsnr: 13809644.1

(84) Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE SI SK SM TR

(73) Patenthaver: Huawei Technologies Co., Ltd., Huawei Administration, Building Bantian, Longgang District,
Shenzhen, Guangdong 518129, Kina

(72) Opfinder: DESHPANDE, Sachin G., ¢/o Sharp Laboratories of America, Inc., 5750 Northwest Pacific Rim
Boulevard, Camas, WA Washington 98607, USA

(74) Fuldmaegtig i Danmark: RWS Group, Europa House, Chiltern Park, Chiltern Hill, Chalfont St Peter, Bucks SL9
9FG, Storbritannien

(54) Benaevnelse: BILLEDER MED GRADVIS TEMPORAL LAGADGANG | VIDEOKOMPRESSION

(56) Fremdragne publikationer:
WO-A1-2013/109178
US-A1- 2009 003 439
SAMUELSSON J ET AL: "AHG15: Temporal layer access pictures”, 8. JCT-VC MEETING; 99. MPEG MEETING;
1-2-2012 - 10-2-2012; SAN JOSE; (JOINT COLLABORATIVE TEAM ON VIDEO CODING OF ISO/IEC
JTC1/SC29/WG11 AND ITU-T SG.16 ), no. JCTVC-H0566, 21 January 2012 (2012-01-21), XP030111593,
BROSS B ET AL: "High Efficiency Video Coding (HEVC) text specification draft 7", 9. JCT-VC MEETING; 100.
MPEG MEETING; 27-4-2012 - 7-5-2012; GENEVA; (JOINT COLLABORATIVE TEAM ON VIDEO CODING OF
ISO/IEC JTC1/SC29/WG11 AND ITU-T SG.16 ); URL: HTTP//WFTP3.ITU.INT/AV-ARCH/JCTVC-SITE/,, no. JCTVC-
11003, 10 May 2012 (2012-05-10), XP030112373,



DK/EP 3471419 T3



DK/EP 3471419 T3

DESCRIPTION

[Technical Field]

[0001] The present disclosure relates generally to electronic devices. More specifically, the
present disclosure relates to methods, devices, and bit stream structures for signaling a
gradual temporal layer access picture.

[Background Art]

[0002] Electronic devices have become smaller and more powerful in order to meet consumer
needs and to improve portability and convenience. Consumers have become dependent upon
electronic devices and have come to expect increased functionality. Some examples of
electronic devices include desktop computers, laptop computers, cellular phones, smart
phones, media players, integrated circuits, etc.

[0003] Some electronic devices are used for processing and displaying digital media. For
example, portable electronic devices now allow for digital media to be consumed at almost any
location where a consumer may be. Furthermore, some electronic devices may provide
download or streaming of digital media content for the use and enjoyment of a consumer.

[0004] The increasing popularity of digital media has presented several problems. For
example, efficiently representing high-quality digital media for storage, transmittal and playback
presents several challenges. As can be observed from this discussion, systems and methods
that represent digital media more efficiently may be beneficial.

[0005] SAMUELSSON JET AL: "AHG15: Temporal layer access pictures" (standardisation
proposal with document number JCTVC-H0566, published on 21-01-2012 in relation with the
8th JCT-VC Meeting in San Jose, USA) presents a proposal to unify the signaling of Clean
Random Access (CRA) pictures and Temporal Layer Switching Points in what is referred to as
Temporal Layer Access (TLA) pictures. It is proposed to replace the CRA Network Abstraction
Layer (NAL) unit type with a TLA NAL unit type.

[Summary of Invention]

[Technical Problem]

[0006] It is desired to provide more efficient techniques for representing digital media.
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[Solution to Problem]

[0007] The invention is defined in the independent claims. Additional features of the invention
are provided in the dependent claims. In the following, parts of the description and drawings
referring to embodiments which are not covered by the claims are not presented as
embodiments of the invention, but as examples useful for understanding the invention.

[0008] An aspect of the invention provides an electronic device for decoding a picture in
accordance with claim 1.

[0009] Another aspect of the invention provides an electronic device for encoding a picture in
accordance with claim 9.

[0010] Another aspect of the invention provides a method for decoding a picture in accordance
with claim 16.

[0011] Another aspect of the invention provides a method for encoding a picture in accordance
with claim 17 and yet another aspect of the invention provides a video bitstream in accordance
with claim 18.

[Advantageous Effects of Invention]

[0012] The foregoing and other objectives, features, and advantages of the invention will be
more readily understood upon consideration of the following detailed description of the
invention, taken in conjunction with the accompanying drawings.

[Brief Description of Drawings]

[0013]

[Fig. 1]

Figure 1 is a block diagram illustrating an example of one or more electronic devices in which
systems and methods for signaling a gradual temporal layer access (GTLA) picture may be
implemented;

[Fig. 2]
Figure 2 is a block diagram illustrating two examples of a coding structure;

[Fig. 3]
Figure 3 is a block diagram illustrating two more examples of a coding structure;
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[Fig. 4]
Figure 4 is a block diagram illustrating one configuration of an encoder on an electronic device;

[Fig. 5]
Figure 5 is a flow diagram illustrating one configuration of a method for signaling a gradual
temporal layer access (GTLA) picture;

[Fig. 6]
Figure 6 is a flow diagram illustrating a more specific configuration of a method for signaling a
gradual temporal layer access (GTLA) picture;

[Fig. 7]
Figure 7 is a block diagram illustrating one configuration of a decoder on an electronic device;

[Fig. 8]
Figure 8 is a flow diagram illustrating one configuration of a method for receiving a gradual
temporal layer access (GTLA) picture;

[Fig. 9]
Figure 9 is a flow diagram illustrating a more specific configuration of a method for receiving a
gradual temporal layer access (GTLA) picture;

[Fig. 10]

Figure 10 is a block diagram illustrating one configuration of an electronic device in which
systems and methods for signaling a gradual temporal layer access (GTLA) picture may be
implemented;

[Fig. 11]

Figure 11 is a block diagram illustrating one configuration of an electronic device in which
systems and methods for receiving a gradual temporal layer access (GTLA) picture may be
implemented;

[Fig. 12]
Figure 12 is a block diagram illustrating various components that may be utilized in a
transmitting electronic device;

[Fig. 13]
Figure 13 is a block diagram illustrating various components that may be utilized in a receiving
electronic device.

[Description of Embodiments]

[0014] An electronic device for encoding a picture is described. The electronic device includes
a processor and instructions stored in memory that are in electronic communication with the
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processor. The instructions are executable to encode a gradual temporal layer access (GTLA)
picture. The instructions are further executable to send the GTLA picture.

[0015] The electronic device may also include instructions executable to generate a GTLA
picture indicator and to send the GTLA picture indicator. The GTLA picture indicator may be
signaled a Sequence Parameter Set (SPS), a Picture Parameter Set (PPS), Adaptation
Parameter Set (APS), Video Parameter Set (VPS) and/or a slice header.

[0016] The GTLA picture indicator may be a Network Abstraction Layer (NAL) unit type. The
NAL unit type may include a NAL unit type associated with the GTLA picture. The NAL unit type
associated with the GTLA picture may equal nine.

[0017] The GTLA picture may include a temporal identifier. A subsequent picture that is
encoded after the GTLA picture, having a temporal identifier equal to the temporal identifier of
the GTLA picture may not use a previous picture for inter prediction that has a temporal
identifier greater or equal to the temporal identifier of the GTLA picture and that precedes the
GTLA picture in decoding order.

[0018] A subsequent picture in decoding order that is encoded after the GTLA picture, having
a temporal identifier equal to the temporal identifier of the GTLA picture may use a previous
picture for inter prediction that has a temporal identifier less than the temporal identifier of the
GTLA picture and that precedes the GTLA picture in decoding order.

[0019] No reference picture with a temporal identifier greater than or equal to the temporal
identifier of the GTLA picture may be included in a reference picture set (RPS) short-term
current before list, a RPS short-term current after list and/or a RPS long-term current list for a
current picture. For a picture subsequent to the GTLA picture with temporal identifier equal to
the temporal identifier of the GTLA picture, no reference picture with a temporal identifier
greater than or equal to the temporal identifier of the GTLA picture may be included in a RPS
short-term current before list, a RPS short-term current after list, and/or a RPS long-term
current list for a current picture.

[0020] The GTLA picture may provide temporal layer switching functionality. The GTLA picture
may be a temporal layer access (TLA) picture and the GTLA picture may be marked as a
GTLA picture. The GTLA picture may be a TLA picture and the GTLA picture may be marked
as a TLA picture. The GTLA picture may be not a tagged for discard (TFD) picture.

[0021] An electronic device for decoding a picture is also described. The electronic device
includes a processor and instructions stored in memory that are in electronic communication
with the processor. The instructions are executable to obtain a GTLA picture. The instructions
are also executable to decode the GTLA picture. The instructions are further executable to
decode a current picture based on the GTLA picture.

[0022] The instructions may be further executable to obtain a GTLA picture indicator. The
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GTLA picture indicator may be received in a SPS, a PPS, APS, VPS and/or a slice header.

[0023] The GTLA picture may include a temporal identifier. A subsequent picture that is
decoded after the GTLA picture, having a temporal identifier equal to the temporal identifier of
the GTLA picture may not use a previous picture for inter prediction that has a temporal
identifier greater or equal to the temporal identifier of the GTLA picture and that precedes the
GTLA picture in decoding order.

[0024] A subsequent picture that may be decoded after the GTLA picture, having a temporal
identifier equal to the temporal identifier of the GTLA picture uses a previous picture for inter
prediction that has a temporal identifier less than the temporal identifier of the GTLA picture
and that precedes the GTLA picture in decoding order.

[0025] A method for encoding a picture by an electronic device is also described. A GTLA
picture is encoded. The GTLA picture is sent.

[0026] A method for decoding a picture by an electric device is also described. A bitstream is
received. A GTLA picture is obtained. The GTLA picture is decoded. A current picture is
decoded based on the GTLA picture.

[0027] The systems and methods disclosed herein describe approaches signaling a gradual
temporal layer access (GTLA) picture. For example, some configurations described herein
include devices and methods for signaling GTLA pictures using a corresponding Network
Access Layer (NAL) unit.

[0028] In known systems, temporal layer access (TLA) pictures may be currently signaled in a
bitstream. TLA pictures unify the signaling of Clean Random Access (CRA) pictures and
temporal layer switching points. A CRA picture may indicate a random access point (RAP), or a
point from which a decoder can start to decode without having access to pictures that
precedes the CRA picture in decoding order. In some cases, a CRA picture may include intra-
prediction slices (I-slices) that are decoded using intra predictions.

[0029] As used herein, the term "temporal layer” refers to all pictures with the same temporal
identifier (temporal_id) or all pictures on the same temporal level. Additional detail regarding
temporal layers will be described below in greater detail in connection with Figures 2 and 3.

[0030] A temporal layer switching point is a picture that represents a point in the bitstream
where it is possible to start decoding a larger number of temporal layers than what was
decoded before the switching point. As such, there is no picture following the switching point in
both decoding order and display order that uses any picture that preceded the switching point
in decoding order or display order. The temporal layer switching point may be signaled in a
picture parameter set (PPS) or other parameter set.

[0031] In some configurations, a NAL unit type may specify the type of raw byte sequence
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payload (RBSP) data structure included in a NAL unit. In one example, a NAL unit that uses a
NAL unit type equal to 0 or in the range of 24-63 may not affect the decoding process specified
in various configurations. It should be noted that in some configurations, NAL unit types 0 and
24-63 may be used as determined by various applications. NAL unit types 0 and 24-63 may be
reserved for future use. In some configurations described herein, a decoder may ignore
contents of NAL units that use reserved or unspecified values of NAL unit types.

[0032] Examples of NAL unit type codes and NAL unit type classes that may be implemented
in accordance with the systems and methods disclosed herein are included in Table 1 and
Table 2 below. It may be noted that some configurations may include similar and different fields
to those described below.

[0033] In some configurations, some or all of the NAL fields in Table 1 may be examples of
different NAL unit types. In some configurations, certain NAL unit types may be associated with
different fields and syntax structures associated with one or more pictures. Further
explanations of one or more fields are included below. It should be noted that Table 1 below
includes abbreviations for Video Coding Layer (VCL) NAL unit type classes, Random Access
Point (RAP), Tagged For Discard (TFD), Instantaneous Decoding Refresh (IDR) and Temporal
Layer Access (TLA) pictures. Examples included in relation to Table 1 may also be applicable
to Table 2 and other configurations described below.

[Table 1]

NAL Unit Content of NAL Unit and RBSP Syntax NAL Unit Type

Type Structure Class

0 Unspecified non-VCL

1 Coded slice of a non-RAP, non-TFD and non- {VCL
TLA picture
slice_layer_rbsp( )

2 Coded slice of a TFD picture VCL
slice_layer_rbsp( )

3 Coded slice of a non-TFD TLA picture VCL
slice_layer_rbsp( )

4,5 Coded slice of a CRA picture VCL
slice_layer_rbsp( )

6,7 Coded slice of a BLA picture VCL
slice_layer_rbsp( )

8 Coded slice of an IDR picture VCL
slice_layer_rbsp( )

9.24 Reserved n/a

25 Video parameter set non-VCL
video_parameter_set_rbsp( )
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NAL Unit Content of NAL Unit and RBSP Syntax NAL Unit Type
Type Structure Class
26 Sequence parameter set non-VCL

seq_parameter_set_rbsp( )

27 Picture parameter set non-VCL

pic_parameter_set_rbsp()

28 Adaptation parameter set non-VCL
aps_rbsp( )
29 Access unit delimiter non-VCL

access_unit_delimiter_rbsp( )
30 Filler data non-VCL
filler_data_rbsp( )

31 Supplemental enhancement information (SEI) {non-VCL
sei_rbsp()
32.47 Reserved n/a

[0034] Table 1 is organized into columns NAL unit type (nal_unit_type), content of NAL unit
and RBSP syntax structure and NAL unit type class. In Table 1, the syntax may include
supplemental enhancement (SEI) information RBSP syntax. An SEI RBSP may include one or
more SEl messages. Each SEl message may include variables specifying the type (e.g.,
payloadType) and size (e.g., payloadSize) of the SEIl payload. The derived SEI payload size
may be specified in bytes and may be equal to the number of RBSP bytes in the SEI payload.

[0035] Table 1 includes NAL unit types. NAL unit type specifies the type of RBSP data
structure included in the NAL unit. If the NAL unit type indicates a picture with reserved NAL
unit type value, such as aNAL unit type of 32-47, a decoder should ignore and discard the
contents of the picture. This requirement allows future definition of compatible extensions to be
added and standardized.

[0036] In Table 1, when the value of NAL unit type is equal to 3 for all VCL NAL units of a
particular picture, that particular picture is referred to as a TLA picture. A TLA picture and all
coded pictures with a temporal identifier (temporal_id) greater than or equal to the temporal
identifier of the TLA picture that follow the TLA picture in decoding order may not use inter
prediction from any picture with temporal_id greater than or equal to the temporal identifier of
the TLA picture that precedes the TLA picture in decoding order. Also, a TLA picture may not
be a TFD picture; hence TLA pictures are also referred to as a non-TFD TLA picture.

[0037] In some configurations, a NAL unit type equal to 3 represents when a temporal
identifier nesting flag is equal to 1 and a temporal identifier is greater than 0. When NAL unit
type is equal to 3, the temporal identifier may not be equal to 0.
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[0038] When the value of NAL unit type is equal to 4 or 5 for all VCL NAL units of a particular
picture, the particular picture is referred to as a CRA picture. A CRA picture having NAL unit
type equal to 4 may have associated TFD pictures present in the bitstream. A CRA picture
having NAL unit type equal to 5 may not have associated TFD pictures present in the
bitstream.

[0039] When the value of NAL unit type is equal to 6 or 7 for all VCL NAL units of a particular
picture, the particular picture is referred to as a broken link access (BLA) picture. A BLA picture
having a NAL unit type equal to 6 may have associated TFD pictures present in the bitstream.
A BLA picture having NAL unit type equal to 7 may not have associated TFD pictures present
in the bitstream.

[0040] In some known configurations, such as in Benjamin Bros et al., "High efficiency video
coding (HEVC) text specification draft 7", JCTVC-11003, Geneva, May 2012, coded pictures
that follow a CRA or BLA picture both in decoding order and output order do not use inter
prediction from any picture that precedes the CRA or BLA picture either in decoding order or
output order. Further, any picture that precedes the CRA or BLA picture in decoding order also
precedes the CRA or BLA picture in output order. In the above known configuration, it is a
requirement of bitstream conformance that no TFD pictures are present in the bitstream that
are associated with a CRA picture having NAL unit type equal to 5 or a BLA picture having NAL
unit type equal to 7.

[0041] In Table 1, when the value of NAL unit type is equal to 8 for all VCL NAL units of a
particular picture, that particular picture is referred to as an IDR picture. Coded pictures that
follow an IDR picture in decoding order do not use inter prediction from any picture that
precedes the IDR picture in decoding order. Any picture that precedes the IDR picture in
decoding order also precedes the IDR picture in output order.

[0042] NAL unit types in the range of 1 to 8, inclusive, refer to a VCL NAL unit. In other words,
when the value of a NAL unit type is equal to any value in the range of 1 to 8, inclusive, for a
NAL unit of a particular picture, all VCL NAL units of that particular picture may have
nal_unit_type equal to that particular value.

[0043] NAL unit types in the range of 4 to 8, inclusive, may indicate a random access point
(RAP) picture. A RAP picture refers to a coded picture that is a CRA picture, a BLA picture or
an IDR picture. A RAP access unit refers to an access unit that is a CRA access unit, a BLA
access unit or an IDR access unit. A RAP picture may discard all access units before a
particular RAP access unit. WWhen an access unit is a RAP access unit, the temporal identifier
for all VCL NAL units of the access unit may be equal to O.

[0044] In Table 1, any parameter set (video parameter set (VPS), sequence parameter set
(SPS), picture parameter set (PPS) or adaptation parameter set (APS)) must be available
before the activation of the parameter set. Also, to be able to perform random access from a
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particular RAP unit, each parameter set activated during the decoding of the particular RAP
access unit or during the decoding of any subsequent access unit in decoding order must be
present or provided through external means at or subsequent to that particular RAP access
unit and prior to any NAL unit activating that parameter set. This condition allows for correctly
decoding the particular RAP access unit and all the subsequent access units in both decoding
and output order.

[0045] In some configurations, the systems and methods disclosed herein describe a GTLA
picture. A GTLA picture may be a coded picture for which each slice has NAL unit type equal to
9.

[0046] A GTLA picture and all coded pictures with a temporal identifier (temporal_id) equal to
the temporal identifier of the GTLA picture that follow the GTLA picture in decoding order may
not use inter prediction from any picture with a temporal identifier greater than or equal to the
temporal identifier of the GTLA picture that precedes the GTLA picture in decoding order. Also,
a GTLA picture may not be TFD picture; hence GTLA pictures are also referred to as non-TFD
GTLA picture.

[0047] A GTLA picture may provide advantages over a TLA picture. For example, a GTLA
picture may provide added flexibility in selection of reference pictures while providing temporal
layer switching functionality. Further, a GTLA picture may allow selection of desired frame rate
in a step-by-step manner. Additional benefits and advantages will be described below.

[0048] In some systems and methods for signaling a GTLA picture described herein, one or
more indicators may be implemented to indicate a GTLA picture in a bitstream. For example, in
one configuration, a new NAL unit may be introduced to indicate a GTLA picture in the
bitstream.

[0049] Various configurations are now described with reference to the figures, where like
reference numbers may indicate functionally similar elements. The systems and methods as
generally described and illustrated in the figures herein could be arranged and designed in a
wide variety of different configurations. Thus, the following more detailed description of several
configurations, as represented in the figures, is not intended to limit scope, as claimed, but is
merely representative of the systems and methods.

[0050] Figure 1 is a block diagram illustrating an example of one or more electronic devices
102a-b in which systems and methods for signaling a gradual temporal layer access (GTLA)
picture may be implemented. In this example, electronic device A 102a and electronic device B
102b are illustrated. However, it should be noted that one or more of the features and
functionality described in relation to electronic device A 102a and electronic device B 102b may
be combined into a single electronic device in some configurations.

[0051] Electronic device A 102a includes an encoder 104 and a GTLA picture module 108.
Each of the elements included within electronic device A 102a (e.g., the encoder 104 and
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GTLA picture module 108) may be implemented in hardware, software or a combination of
both.

[0052] Electronic device A 102a may obtain an input picture 106. In some configurations, the
input picture 106 may be captured on electronic device A 102a using an image sensor,
retrieved from memory and/or received from another electronic device.

[0053] The encoder 104 may encode the input picture 106 to produce encoded data. For
example, the encoder 104 may encode a series of input pictures 106 (e.g., video). In one
configuration, the encoder 104 may be a High Efficiency Video Coding (HEVC) encoder. The
encoded data may be included in a bitstream 110. The encoder 104 may generate overhead
signaling based on the input picture 106.

[0054] In some configurations, the GTLA picture module 108 may include a GTLA picture as
well as an indicator corresponding to the GTLA picture. The GTLA picture and the
corresponding GTLA picture indicator may be generated by the GTLA picture module 108.

[0055] In some configurations, the GTLA picture module 108 may send or otherwise share the
GTLA picture and/or a corresponding GTLA picture indicator with one or more electronic
devices 102. In one example, electronic device A 102a may send one or more GTLA pictures
and/or corresponding GTLA picture indicators to electronic device B 102b. One benefit of
generating a GTLA picture and/or a corresponding GTLA picture indicator may include
providing greater flexibility in selection of reference pictures while providing temporal layer
switching functionality.

[0056] One or more kinds of indicators may be described in accordance with the systems and
methods disclosed herein. For example, the encoder 104 may identify a GTLA picture with one
or more indicators. Further detail is given below. It should be noted that the GTLA picture
module 108 may be included within the encoder 104 in some configurations.

[0057] The encoder 104 (and GTLA picture module 108, for example) may produce a
bitstream 110. The bitstream 110 may include encoded data based on the input picture 106. In
one example, the bitstream 110 may include encoded picture data. In some configurations, the
bitstream 110 may also include overhead data, such as slice header information, PPS
information, SPS information, APS information, VPS information, etc. In some cases, a slice
header, PPS information, SPS information, APS information or VPS information may be
referred to as high-level syntax. The bitstream 110 may also include other data, some
examples of which are described herein. As additional input pictures 106 are encoded, the
bitstream 110 may include one or more GTLA pictures. Additionally or alternatively, the
bitstream 110 may include one or more GTLA picture indicators and other encoded data.

[0058] The bitstream 110 may be provided to a decoder 112. In one example, the bitstream
110 may be transmitted to electronic device B 102b using a wired or wireless link. In some
cases, this may be done over a network, such as the Internet, Local Area Network (LAN) or
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other type of network for communicating between devices. As illustrated in Figure 1, the
decoder 112 may be implemented on electronic device B 102b separately from the encoder
104 on electronic device A 102a. It should be noted that in some configurations, the encoder
104 and decoder 112 may be implemented on the same electronic device. In an
implementation where the encoder 104 and decoder 112 are implemented on the same
electronic device, for instance, the bitstream 110 may be made available to the decoder in a
variety of ways. For example, the bitstream 110 may be provided over a bus to the decoder
112 or stored in memory for retrieval by the decoder 112.

[0059] The decoder 112 may be implemented in hardware, software or a combination of both.
In one configuration, the decoder 112 may be a HEVC decoder. The decoder 112 may obtain
(e.g., receive) the bitstream 110. The decoder 112 may generate one or more decoded
pictures 114 based on the bitstream 110. A decoded picture 114 may be displayed, played
back, stored in memory and/or transmitted to another device, etc.

[0060] The decoder 112 may include a GTLA picture receiver module 120. The GTLA picture
receiver module 120 may enable electronic device B 102b to obtain a GTLA picture and/or a
GTLA picture indicator from the bitstream 110. In some configurations, the GTLA picture
receiver module 120 may obtain a GTLA picture based on whether the bitstream 110 includes
a GTLA picture indicator.

[0061] Electronic device B 102b may also perform one or more operations on the bitstream
110. In one example, an operation or process performed on the bitstream 110 may be based
on whether a GTLA picture or GTLA picture indicator is present. In some configurations, the
decoder 112 or other element on electronic device B 102b may perform the operation on the
bitstream 110. Furthermore, other operations may also be performed on the bitstream 110.

[0062] In some configurations, electronic device B 102b may output a decoded picture 114. In
one example, the decoded picture 114 may be transmitted to another device or back to
electronic device A 102a. In one configuration, the decoded picture 114 may be stored or
otherwise maintained on electronic device B 102b. In another configuration, electronic device B
102b may display the decoded picture 114. In yet another configuration, the decoded picture
114 may include elements of the input picture 106 with different properties based on the
encoding and other operations performed on the bitstream 110. In some configurations, the
decoded picture 114 may be included in a picture stream with a different resolution, format,
specifications or other attribute from the input picture 106.

[0063] It should be noted that one or more of the elements or parts thereof included in the
electronic device(s) 102 may be implemented in hardware. For example, one or more of these
elements or parts thereof may be implemented as a chip, circuitry or hardware components,
etc. It should also be noted that one or more of the functions or methods described herein may
be implemented in and/or performed using hardware. For example, one or more of the
methods described herein may be implemented in and/or realized using a chipset, an
application specific integrated circuit (ASIC), a large-scale integrated circuit (LSI) or integrated
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circuit, etc.

[0064] Figure 2 is a block diagram illustrating two examples of a coding structure. Example A
230 illustrates a coding structure when using a temporal layer access (TLA) picture 228.
Example B 231 illustrates a coding structure when using a gradual temporal layer access
(GTLA) picture 229.

[0065] The horizontal access in example A 230 represents the output order 222 of pictures in
a coding structure. The output order may start at zero and count upwards (e.g., from left to
right) and may be used to identify corresponding pictures in the code structure. By way of
example, example A 230 has an output order 222 from 0-16 that corresponds to pictures 0-16,
respectively.

[0066] In example A 230, the vertical access represents temporal layers 218. Each temporal
layer 218a-n may include one or more pictures. Each picture on the same temporal layer 218
may have the same temporal identifier. For example, all pictures on temporal layer A 218a
may have temporal_id equal to zero, all pictures on temporal layer B 218b may have
temporal_id equal to one, all pictures on temporal layer C 218c may have temporal_id equal to
two, all pictures on temporal layer N 218n may have temporal_id equal to N-1, etc.

[0067] As shown in example A 230, there may be a number of temporal layers 218a-n. For
example, there may be two, three, four, eight, sixteen, etc. temporal layers 218. Each temporal
layer 218 may include a different number of pictures. In some configurations, temporal layers
218 are organized in a hierarchal form. Each higher temporal layer 218, above the base layer
(e.g., temporal layer A 218a), may include more pictures than the preceding lower temporal
layers 218. For example, temporal layer N 218n may include twice as many pictures as
temporal layer C 218c, and temporal layer C 218c may include twice as many pictures as
temporal layer B 218b. Higher temporal layers 218 with greater number of pictures may
provide higher frame rates for decoded pictures.

[0068] Each temporal layer 218 may have a variety of picture and slice types. For example,
temporal layer A 218a may have a picture with an intra-prediction slice (I-slice) and a picture
with a predictive slice (P-slice). Temporal layer C 218a may have pictures with bi-predictive
slices (B-slices). Temporal layer B 218b may have pictures with P-slices and pictures with B-
slices.

[0069] In example A 230, a TLA picture 228 is shown. For example the TLA picture 228 may
be the 12th picture in the coding order 222. A TLA picture may be a Clean Random Access
(CRA) pictures and/or a temporal layer switching point.

[0070] The electronic device 102 may use a temporal layer switching functionality indicated by
a TLA picture 228 to switch between temporal layers 218. For example, the electronic device
102 may use a temporal layer switching point to indicate a switch between temporal layer A
218a and temporal layer B 218b.
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[0071] Example B 231 illustrates a coding structure when using a gradual temporal layer
access (GTLA) picture 229. Example B 231 includes temporal layers 219a-n and an output
order 223 similar to corresponding temporal layers 218a-n and output order 222 described in
connection with example A 230 of Figure 2. For example, example B 231 may have pictures
outputted in an output order 223 of 0-16.

[0072] Each temporal layer 219a-n may include one or more pictures. Each picture on the
same temporal layer 219 may have the same temporal identifier. For example, all pictures on
temporal layer B 219b may have the same temporal_id. The temporal layers 219a-n may be
organized in a hierarchical manner with each higher temporal layer 219, above the base layer
(e.g., temporal layer A 219a), having more pictures than lower temporal layers 219. For
example, temporal layer N 219n may have eight pictures while temporal layer B 218b may
have two pictures. Higher temporal layers 219 with greater number of pictures may provide
higher frame rates for decoded pictures.

[0073] In example B 231, a GTLA picture 229 is shown. For example, the GTLA picture 229
may be the 12th picture in the output order 223.

[0074] A GTLA picture coded structure may provide greater flexibility in the selection of
reference pictures than a TLA picture coded structure, while still providing temporal layer
switching functionality. For example, picture 9, as shown by the output order 223, may be able
to use pictures 7, 8 and 10 as reference pictures under a coding structure with a GTLA picture
229. In contrast, under a coding structure with a TLA picture 228, such as shown in example A
230, picture 7 is not available as a reference picture for picture 9. Similarly, picture 10, as
shown by the output order 223, may be able to use pictures 6, 8 and 12 as reference pictures.
This allows the electronic device 102 to have greater flexibility in the selection of reference
pictures by allowing additional reference to be used.

[0075] Further, because additional pictures may be used as reference pictures, better
compression efficiency may be achieved compared to compression rates of TLA pictures 228.
For example, because picture 9 may use picture 7 as a reference picture in addition to pictures
8 and 10, picture 9 may be further compressed. In other words, the additional compression is a
result of having a greater selection of reference pictures to choose from. This is in contrast to a
coding structure with TLA pictures 228, which do not employ additional pictures to use as
reference pictures.

[0076] Figure 3 is a block diagram illustrating two more examples of a coding structure.
Example A 330 illustrates a coding structure of a larger set of pictures when using TLA pictures
328 for temporal layer switching. Example B 331 illustrates a coding structure of a larger set of
pictures with staggered GTLA pictures 329 used for temporal layer switching.

[0077] Example A 330 includes temporal layers 318a-n and an output order 322 similar to
corresponding temporal layers 218a-n and output order 222 described in connection with
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example A 230 of Figure 2. For instance, in Figure 3, example A 330 may have pictures 0-32
outputted in the output order 322.

[0078] As shown in example A 330, there may be a number of temporal layers 318a-n. Each
temporal layer 318 may include a different number of pictures. In some configurations,
temporal layers 318 may be organized in hierarchal form. Each picture on the same temporal
layer 318 may share the same temporal identifier. For example, all pictures on temporal layer
A 318a may have temporal_id equal to zero and all pictures on temporal layer N 318n may
have temporal_id equal to N-1. Higher temporal layers 318 with greater number of pictures
may provide higher frame rates and higher resolution for decoded pictures.

[0079] The electronic device 102 may use a temporal layer switching functionality to switch
between temporal layers 318. For example, the electronic device 102 may use a temporal
layer switching point to indicate a switch between temporal layer A 318a and temporal layer B
318b. Temporal layer switching functionality may be indicated by TLA picture 328a and TLA
picture 328b, shown in the output order 322 as pictures 12 and 28, respectively.

[0080] Example B 331 illustrates a coding structure with staggered GTLA pictures 329 used for
temporal layer switching. Example B 331 includes temporal layers 319a-n and an output order
323 similar to corresponding elements 318a-n and 322 described in example A 330 of Figure 3
and corresponding elements 218a-n and 222 described in connection with example A 230 of
Figure 2.

[0081] As shown in example B 331, there may be a number of temporal layers 319a-n. In
some configurations, temporal layers 319 may be organized in hierarchal form. Higher
temporal layers 319 with greater number of pictures may provide higher frame rates and
higher resolution for decoded pictures.

[0082] The electronic device 102 may use a temporal layer switching functionality to switch
between temporal layers 319. For example, the electronic device 102 may use a temporal
layer switching point to indicate a switch between temporal layer C 319¢ and temporal layer N
318n.

[0083] The GTLA pictures 329a-d in example B 331 may indicate to an electronic device 102
to switch between temporal layers 319. The GTLA pictures 329a-d may be staggered between
temporal layers 319. In other words, the GTLA pictures 329a-d may be located on different
temporal layers. For example, GTLA picture 329a and GTLA picture 329d may be on temporal
layer B 319b, one GTLA picture 329b may be on temporal layer C 319¢c and one GTLA picture
329¢ may be on temporal layer N 319n. In example B 331 of Figure 3, GTLA 329a, GTLA
329b, GTLA 329c and GTLA 329d are shown in the output order 323 as pictures 12, 18, 23
and 28, respectively.

[0084] As described previously, GTLA pictures 329 may provide greater flexibility in the
selection of reference pictures than TLA pictures 328, while still providing temporal layer
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switching functionality. This may be accomplished because GTLA pictures 329 allow more
pictures to be used as reference pictures in a coding structure compared to coding structures
with TLA pictures 328. Further, because additional pictures may be used as reference pictures,
better compression efficiency may be achieved compared to compression rates of TLA
pictures 328.

[0085] In some configurations, using GTLA pictures 329 among multiple temporal layers 319
allows for selection of desired frames in a step-by-step manner. For example, a full frame rate
may be represented by "F" Hertz (Hz). In this example, temporal layers 319a-n are all used
and each temporal layer 319a-n may represent a different frame rate. Temporal layer A 3193,
temporal layer B 319b, temporal layer C 319¢ and temporal layer N 319n may have temporal
identifiers of 0, 1, 2 and 3 respectively. A full frame rate uses all the temporal layers 319. In
other words, the full frame rate, F Hz, employs all pictures having temporal_id equal to 0, 1, 2
or 3. By way of example, this may include all 32 pictures shown in example B 331.

[0086] However, in some instances, a substream, or less than the full frame rate, may be
used. For instance, a substream using only temporal_ids 0, 1 and 2 may use half of the full
frame rate, represented by F/2 Hz. For example, this may include all the pictures in temporal
layer A 319a through temporal layer C 319¢ shown in example B 331, or 16 pictures.

[0087] A substream using only temporal_ids 0 and 1 may use a fourth of the full frame rate,
represented by F/4 Hz. For example, this may include all the pictures in temporal layer A 319a
through temporal layer B 319b shown in example B 331, or 8 pictures.

[0088] A substream using only temporal_id 0 may use an eighth of the full frame rate,
represented by F/8 Hz. For example, this may include only pictures in in temporal layer A 319a
shown in example B 331, or 4 pictures.

[0089] In some configurations, available bandwidth may determine if the full frame rate (e.g., F
Hz) or a partial frame rate, (e.g., F/2 Hz, F/4 Hz, F/8 Hz) may be transmitted by an electronic
device 102. As such, each temporal layer 319a-n and corresponding temporal identifier may
be transmitted separately as its own multicast group.

[0090] In some configurations, the lowest frame rate (e.g., F/8 Hz) is transmitted first as a
multicast group. Additionally, higher frame rates (e.g., F/4 Hz, F/2 Hz and F Hz) may be
transmitted as additional multicast groups, respectively. For example, an electronic device 102
may start receiving a bitstream 110 including a multicast group substream (F/8 Hz) with only
temporal layer A 319a pictures (e.g., temporal_id = 0). Subsequently, the bitstream 110 may
start to additionally include a multicast group substream (F/4 Hz) with temporal layer A 319a
and temporal layer B 319b pictures (e.g., temporal_ids = 1 and 2). However, the electronic
device 102 cannot immediately start decoding the temporal layer B 319b pictures. Rather, the
electronic device 102 must discard the temporal layer B 319b pictures.

[0091] While receiving pictures from temporal layer A 319a and temporal layer B 319b, the
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electronic device 102 may receive an indication of a GTLA picture 329a. For example, the
indication may be a NAL unit type indicating a GTLA picture 329a. The GTLA picture 329a may
indicate a temporal layer switching point to the electronic device 102. As this point, the
electronic device 102 may start decoding both temporal layer A 319a and temporal layer B
319b pictures.

[0092] The electronic device 102 may continue to receive picture from additional temporal
layers 319, such as pictures in temporal layer C 319c and temporal layer N 319n. Along with
the additional temporal layers 319, the electronic device 102 may receive additional GTLA
pictures 319, such as GTLA picture 329b and GTLA picture 329c to indicate temporal layer
switching points. As such, the electronic device 102 may switch to a full frame rate, F Hz, using
GTLA pictures 329 as temporal layer switching points. Thus, in this manner, GTLA pictures
329 allow for selection of desired frame rates in a step-by-step manner.

[0093] Figure 4 is a block diagram illustrating one configuration of an encoder 404 on an
electronic device 402. The electronic device 402 may be one example of the electronic device
102 described in connection with Figure 1 above. For example, the electronic device 402 and
encoder 404 may correspond to the electronic device A 102a and encoder 104 of Figure 1.

[0094] One or more of the elements illustrated as included within the electronic device 402
may be implemented in hardware, software or a combination of both. The electronic device
402 may include encoder 404, which may be implemented in hardware, software or a
combination of both. The encoder 404 may be implemented as a circuit, integrated circuit,
application-specific integrated circuit (ASIC), processor in electronic communication with
memory with executable instructions, firmware, field-programmable gate array (FPGA), etc., or
a combination thereof. In some configurations, the encoder 404 may be a HEVC coder.

[0095] The electronic device 402 may include a source 434. The source 434 may provide
picture or image data (e.g., video) as an input picture 406 to the encoder 404. Examples of the
source 434 may include image sensors, memory, communication interfaces, network
interfaces, wireless receivers, ports, etc.

[0096] One or more input pictures 406 may be provided to an intra-frame prediction module
and reconstruction buffer 440. An input picture 406 may also be provided to a motion
estimation and motion compensation module 466 and to a subtraction module 446.

[0097] The intra-frame prediction module and reconstruction buffer 440 may generate intra
mode information 458 and an intra signal 442 based on one or more input pictures 406 and
reconstructed data 480. The motion estimation and motion compensation module 466 may
generate inter mode information 468 and an inter signal 444 based on one or more input
pictures 406 and a reference picture buffer 496 reference picture buffer output signal 498. In
some configurations, the reference picture buffer 496 may include data from one or more
reference pictures in the reference picture buffer 496.
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[0098] The encoder 404 may select between the intra signal 442 and the inter signal 444 in
accordance with a mode. The intra signal 442 may be used in order to exploit spatial
characteristics within a picture in an intra coding mode. The inter signal 444 may be used in
order to exploit temporal characteristics between pictures in an inter coding mode. While in the
intra coding mode, the intra signal 442 may be provided to the subtraction module 446 and the
intra mode information 458 may be provided to an entropy coding module 460. While in the
inter coding mode, the inter signal 444 may be provided to the subtraction module 446 and the
inter mode information 468 may be provided to the entropy coding module 460.

[0099] Either the intra signal 442 or the inter signal 444 (depending on the mode) is subtracted
from an input picture 406 at the subtraction module 446 in order to produce a prediction
residual 448. The prediction residual 448 is provided to a transformation module 450. The
transformation module 450 may compress the prediction residual 448 to produce a
transformed signal 452 that is provided to a quantization module 454. The quantization module
454 quantizes the transformed signal 452 to produce transformed and quantized coefficients
(TQCs) 456.

[0100] The TQCs 456 are provided to an entropy coding module 460 and an inverse
quantization module 470. The inverse quantization module 470 performs inverse quantization
on the TQCs 456 to produce an inverse quantized signal 472 that is provided to an inverse
transformation module 474. The inverse transformation module 474 decompresses the inverse
quantized signal 472 to produce a decompressed signal 476 that is provided to a
reconstruction module 478.

[0101] The reconstruction module 478 may produce reconstructed data 480 based on the
decompressed signal 476. For example, the reconstruction module 478 may reconstruct
(modify) pictures. The reconstructed data 480 may be provided to a deblocking filter 482 and
to the intra prediction module and reconstruction buffer 440. The deblocking filter 482 may
produce a filtered signal 484 based on the reconstructed data 480.

[0102] The filtered signal 484 may be provided to a sample adaptive offset (SAO) module 486.
The SAO module 486 may produce SAO information 488 that is provided to the entropy coding
module 460 and an SAO signal 490 that is provided to an adaptive loop filter (ALF) 492. The
ALF 492 produces an ALF signal 494 that is provided to the reference picture buffer 496. The
ALF signal 494 may include data from one or more pictures that may be used as reference
pictures.

[0103] The entropy coding module 460 may code the TQCs 456 to produce a bitstream 410 or
other signal. Also, the entropy coding module 460 may code the TQCs 456 using Context-
Adaptive Variable Length Coding (CAVLC) or Context-Adaptive Binary Arithmetic Coding
(CABAC). In particular, the entropy coding module 460 may code the TQCs 456 based on one
or more of intra mode information 458, inter mode information 468 and SAO information 488.
In some configurations, the bitstream 410 may include coded picture data. In one example, the
bitstream 410 is passed to a GTLA picture module 408 prior to being sent from the encoder
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404 or to another electronic device 102.

[0104] Quantization, involved in video compression such as HEVC, is a lossy compression
technique achieved by compressing a range of values to a single quantum value. The
quantization parameter (QP) is a predefined scaling parameter used to perform the
quantization based on both the quality of reconstructed video and compression ratio. The block
type is defined in HEVC to represent the characteristics of a given block based on the block
size and its color information. QP, resolution information and block type may be determined
before entropy coding. For example, the electronic device 402 (e.g., the encoder 404) may
determine the QP, resolution information and block type, which may be provided to the entropy
coding module 460.

[0105] The entropy coding module 460 may determine the block size based on a block of
TQCs 456. For example, block size may be the number of TQCs 456 along one dimension of
the block of TQCs. In other words, the number of TQCs 456 in the block of TQCs may be
equal to block size squared. For instance, block size may be determined as the square root of
the number of TQCs 456 in the block of TQCs. Resolution may be defined as a pixel width by a
pixel height. Resolution information may include a number of pixels for the width of a picture,
for the height of a picture or both. Block size may be defined as the number of TQCs 456 along
one dimension of a 2D block of TQCs.

[0106] In some configurations, the entropy coding module 460 sends a bitstream 410 or other
signal including one or more pictures to a GTLA picture module 408. The GTLA picture module
408 may process a picture as a GTLA picture 429. In this case, the intra-frame prediction
module and reconstruction buffer 440, the transformation module 450, the quantization module
454, the entropy coding module 460 and the motion estimation and motion compensation
module 466 have encoded the GTLA 429 picture such that the GTLA picture 429 and all coded
pictures with a temporal identifier (temporal_id) equal to the temporal identifier of the GTLA
picture 429 that follow the GTLA picture 429 in decoding order shall not use inter prediction
from any picture with temporal identifier greater than or equal to the temporal identifier of the
GTLA picture 429 that precedes the GTLA picture 429 in decoding order. In some
configurations, the GTLA picture module 408 may generate a new NAL unit type, flag or other
indicator to show the presence GTLA picture 429. Further, the GTLA picture module 408 may
modify or create a GTLA picture indicator to accompany or send with a bitstream 410 of data
to be stored on the electronic device 402 or be sent to another electronic device 102.

[0107] The GTLA picture module 408 may further include a variety of modules or sub-modules
for generating one or more GTLA picture indicators associated with an input picture 406. For
example, the GTLA picture module 408 may include a GTLA indicator module 424a, NAL Unit
(NALU) module 424b, parameter set module 424c or other module for generating a GTLA
picture indicator associated with an input picture 406.

[0108] In some configurations, the GTLA picture indicator module 424a may generate a GTLA
picture indicator. The GTLA picture indicator may be generated after a picture is partially
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encoded or passes through components of an electronic device 402.

[0109] In one configuration, the GTLA picture module 408 may generate a GTLA picture
indicator associated with one or more input pictures 406 by creating or modifying a new NAL
unit type. In one example, a NAL unit module 424b may generate a NAL unit associated with
one or more GTLA pictures 429. In some configurations, the NAL unit module 424b may
generate a NAL unit associated with one or more GTLA pictures 429 to indicate that an input
picture 406 is a GTLA picture 429.

[0110] In some configurations, the GTLA picture indicator may be signaled in a parameter set.
The parameter set module 424c may associate the GTLA picture indicator with a parameter
set. For example, the parameter set may be a Sequence Parameter Set (SPS), Picture
Parameter Set (PPS), Adaptation Parameter Set (APS), Video Parameter Set (VPS) or another
parameter set. In some configurations, parameter set module 424c may associate the GTLA
picture indicator with a slice header. In other words, the GTLA picture indicator may be
signaled in the SPS, PPS, APS, VPS some other parameter set and/or the slice header.

[0111] In some configurations, the bitstream 410 may be transmitted to another electronic
device 102. For example, the bitstream 410 may be provided to a communication interface,
network interface, wireless transmitter, port, etc. For instance, the bitstream 410 may be
transmitted to another electronic device 102 via LAN, the Internet, a cellular phone base
station, etc. The bitstream 410 may additionally or alternatively be stored in memory or other
component on the electronic device 402.

[0112] Figure 5 is a flow diagram illustrating one configuration of a method 500 for signaling a
gradual temporal layer access (GTLA) picture 429. An electronic device 402 may encode 502
a gradual temporal layer access (GTLA) picture. The GTLA picture may be an input picture
406 or one of a stream of input pictures 406 obtained by an electronic device 402.

[0113] Encoding 502 the first picture may include representing an input picture 406 as digital
data. For example, encoding 502 the first picture may include generating a string of bits that
represent characteristics (e.g., color, luminance, spatial location, etc.) of an input picture 406.
In some cases, an input picture 406 may be encoded 502 as a GTLA picture 429. One or more
encoded pictures may be included in the bitstream 410 and may be sent to another electronic
device 102 that includes a decoder 112.

[0114] The electronic device 402 may send 504 the GTLA picture 429. Sending 504 the GTLA
picture may include transferring data (e.g., a bitstream 410) between components of an
electronic device 102 or transmitting a bitstream 410 between one or more electronic devices
102. In one example, an encoder 404 on electronic device 402 may send a bitstream 410
including one or more GTLA pictures 429 to an electronic device 102. In some configurations,
the bitstream 410 may be sent to a decoder 112 on electronic device B 102b. The GTLA
indicator may be sent 504 via a wired or wireless transmission, for example.
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[0115] Figure 6 is a flow diagram illustrating a more specific configuration of a method 600 for
signaling a gradual temporal layer access (GTLA) picture 429. An electronic device 402 may
encode 602 a gradual temporal layer access (GTLA) picture 429. For example, the electronic
device 402 may encode an input picture 406 as the GTLA picture 429. For instance, the
electronic device 402 may encode 602 the GTLA picture 429, as described above in
connection with Figure 5.

[0116] The electronic device 402 may send the GTLA picture 429. For example, the electronic
device 402 may send 604 the GTLA picture 429 over a bitstream 410.

[0117] The electronic device 402 may generate 606 a GTLA picture indicator. The GTLA
picture indicator may correspond to the GTLA picture 429. In some configurations, the
electronic device 402 may generate 406 a GTLA picture indicator associated with a GTLA
picture 429 by creating a NAL unit type corresponding to the GTLA pictures 429. For example,
the electronic device 402 may generate 406 a NAL unit type 9 as illustrated in Table 2 below.
Modifications from known approaches are bolded below in Table 2.

[Table 2]

NAL Unit Content of NAL Unit and RBSP Syntax NAL Unit Type

Type Structure Class

0 Unspecified non-VCL

1 Coded slice of a non-RAP, non-TFD and non- {VCL
TLA picture
slice_layer_rbsp( )

2 Coded slice of a TFD picture VCL
slice_layer_rbsp( )

3 Coded slice of a non-TFD TLA picture VCL
slice_layer_rbsp( )

4,5 Coded slice of a CRA picture VCL
slice_layer_rbsp( )

6,7 Coded slice of a BLA picture VCL
slice_layer_rbsp( )

8 Coded slice of an IDR picture VCL
slice_layer_rbsp( )

9 Coded slice of a non-TFD GTLA picture VCL
slice_layer_rbsp( )

10-24 Reserved n/a

25 Video parameter set non-VCL
video_parameter_set_rbsp()

26 Sequence parameter set non-VCL
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NAL Unit Content of NAL Unit and RBSP Syntax NAL Unit Type
Type Structure Class

seq_parameter_set_rbsp( )

27 Picture parameter set non-VCL

pic_parameter_set_rbsp( )

28 Adaptation parameter set non-VCL
aps_rbsp()
29 Access unit delimiter non-VCL

access_unit_delimiter_rbsp( )
30 Filler data non-VCL
filler_data_rbsp( )

31 Supplemental enhancement information (SEI) {non-VCL
sei_rbsp()
32 -47 Reserved n/a

[0118] Table 2 is organized into columns NAL unit type (nal_unit_type), content of NAL unit
and RBSP syntax structure and NAL unit type class. When the value of NAL unit type is equal
to 9 for all VCL NAL units of a particular picture, that particular picture may be referred to as a
GTLA picture 429. In Table 2, a NAL unit type equal to 9 may indicate a coded slice of a GTLA
picture. A NAL unit type equal to 9 may also indicate a non-TFD picture. In other words, a
GTLA picture 429 with a NAL unit type equal to 9 may be referred to as a non-TFD GTLA
picture.

[0119] A GTLA picture 429 and all coded pictures with a temporal identifier (temporal_id) equal
to the temporal identifier of the GTLA picture 429 that follow the GTLA picture 429 in decoding
order may not use inter prediction from any picture with temporal identifier greater than or
equal to the temporal identifier of the GTLA picture 429 that precedes the GTLA picture 429 in
decoding order. For example, turning to Figure 3, example B 331, picture 18, as shown by the
output order 323, is a GTLA picture 329b. Picture 18 is on temporal layer C 319c. Thus, in this
example, pictures preceding picture 18, the GTLA picture 329b, in decoding order on temporal
layer C 319c and temporal layer N 319n (e.g., pictures 1-3, 5-7, 9-11, 13-15 and 17) may not
be used for inter prediction of any pictures on temporal layer C 319c that follow the GTLA
picture 329b in decoding order (e.g., pictures 22, 26 and 30). Note that for the sake of
simplicity, this example assumes the output order 323 to be the same as the decoding order.
However, the output order 323 and the decoding order may be different from each other.

[0120] In addition, a GTLA picture 429 and all coded pictures with a temporal identifier equal to
the temporal identifier of the GTLA picture that follow the GTLA picture 429 (e.g., pictures
subsequent to the GTLA picture 429) in decoding order may use inter prediction from only
pictures with temporal identifier less than the temporal identifier of the GTLA picture 429 that
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precedes the GTLA picture 429 in decoding order (e.g., pictures previous to the GTLA picture
429). For example, returning to picture 18 in example B 331 of Figure 3, pictures on temporal
layer C 319c that follow the GTLA picture 329b in decoding order (e.g., pictures 22, 26 and 30)
may use inter prediction from pictures on temporal layer A 319a and temporal layer B 319b
that precedes the GTLA picture 329b in decoding order (e.g., pictures 0, 4, 8, 12, 16, 20 and
24 and so on) Again, for the sake of simplicity, this example assumes the output order 323 to
be the same as the decoding order.

[0121] In some approaches, if a NAL unit type is equal to 9 for a NAL unit including a slice of a
particular picture, all VCL NAL units of that particular picture may have a NAL unit type equal to
9. In this example, a NAL unit type equal to 9 may indicate a coded slice of a GTLA picture
429. It should be appreciated that the NAL unit type indicating a GTLA picture 429 may equal a
value other than 9.

[0122] In some configurations, a GTLA picture 429 may be a TLA picture 228. In one case, the
GTLA picture 429 may be marked as a TLA picture 228. In another case, the GTLA picture
429 may be a TLA picture 228 and marked as a GTLA picture 228.

[0123] In some configurations, restrictions may be put on the reference picture set (RPS) of a
GTLA picture 429. For example, when the current picture is a GTLA picture 429, no reference
picture with a temporal identifier greater than or equal to the temporal identifier of the GTLA
picture 429 may be included in a reference picture set (RPS) short-term current before list, a
RPS short-term current after list or a RPS long-term current list for a current picture. In other
words, there may be no reference picture in the RPS with temporal_id greater than that of the
current picture included in RefPicSetStCurrBefore, RefPicSetStCurrAfter and/or
RefPicSetLtCurr.

[0124] Additionally, in some configurations, restrictions may be put on the reference picture set
(RPS) of pictures subsequent to the GTLA picture 429 having same temporal identifier value
as that of the GTLA picture 429. For example, for pictures subsequent to a GTLA picture 429
having the same temporal identifier value as the temporal identifier value for the GTLA picture
429, no reference picture with a temporal identifier greater than or equal to the temporal
identifier of the GTLA picture 429 may be included in a RPS short-term current before list, a
RPS short-term current after list or a RPS long-term current list for a these pictures. In other
words, there may be no reference picture in the RPS with temporal_id greater than that of the
current picture included in RefPicSetStCurrBefore, RefPicSetStCurrAfter and/or
RefPicSetLtCurr for the pictures subsequent to the GTLA picture 429 which has the same
temporal identifier value as that of the GTLA picture 429.

[0125] In addition, when the current picture is a TLA picture 228, there may be no reference
picture included in the RPS with a temporal identifier greater than or equal to the temporal
identifier of the current picture. Also, there may be no reference picture included in the
reference picture set that precedes, in output order 222, any CRA picture that precedes the
current picture both in decoding order and output order 222. In addition in some cases, when
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the current picture is a TLA picture 228, there may be no reference picture included in the RPS
with a temporal identifier greater than or equal to the temporal identifier of the current picture.
Also, there may be no reference picture included in the reference picture set that precedes, in
output order 222, any CRA picture that precedes the current picture both in decoding order
and output order 222.

[0126] Further, when the first coded picture in the bitstream 110 is an IDR picture, there may
be no entry in a RPS short-term current before list, a RPS short-term current after list or a RPS
long-term current list that is equal to "no reference picture". In other words, when the first
coded picture in the bitstream 110 is an IDR picture, there may be no entry in
RefPicSetStCurrBefore, RefPicSetStCurrAfter or RefPicSetLtCurr that equals "no reference
picture”. Additionally, a reference picture cannot be included in more than one of the five RPS
lists

[0127] In some configurations, a NAL unit type that is equal to 3 or 9 may represent when a
temporal identifier nesting flag is equal to 1 and a temporal identifier is greater than 0. In other
words, if nal_unit_type equals 3 or 9, then temporal_id_nesting_flag equals 1 and temporal_id
is greater than 0.

[0128] One benefit of generating a GTLA picture indicator as described herein may include
increased flexibility in selection of reference pictures while providing temporal layer switching
functionality. This may provide better compression efficiency compared to using TLA pictures
228.

[0129] GTLA pictures 429 may also allow for selection of desired frame rate in a step-by-step
manner. Further, in some configurations the GTLA indicator may be obtained (by a decoder
112 or network node, for example) without decoding the SPS, PPS or other fields associated
with a GTLA picture 429 or other picture.

[0130] In other configurations, the GTLA picture indicator may be generated 606 in a
parameter set or slice header, for instance, using the parameter set module 424c. For
example, the GTLA picture indicator may be signaled in a SPS, PPS, APS, VPS, some other
parameter set and/or the slice header.

[0131] The electronic device 402 may send 608 the GTLA picture indicator. Sending 608 the
GTLA picture indicator may include transferring data (e.g., a bitstream 410) between
components of an electronic device 102 or transmitting a bitstream 410 between one or more
electronic devices 102. Further, sending a GTLA picture indicator may include other similar
approaches for transferring data between one or more electronic devices 102.

[0132] Figure 7 is a block diagram illustrating one configuration of a decoder 712 on an
electronic device 702. The electronic device 702 and the decoder 712 may be one example of
the electronic device 102 and decoder 112 described in connection with Figure 1.
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[0133] The decoder 712 may be included in an electronic device 702. For example, the
decoder 712 may be a HEVC decoder. The decoder 712 and/or one or more of the elements
illustrated as included in the decoder 712 may be implemented in hardware, software or a
combination of both. The decoder 712 may receive a bitstream 710 (e.g., one or more
encoded pictures included in the bitstream 710) for decoding.

[0134] In some configurations, the received bitstream 710 may include received overhead
information, such as a received slice header, received PPS, received buffer description
information, etc. The encoded pictures included in the bitstream 710 may include one or more
encoded reference pictures and/or one or more other encoded pictures. In some
configurations, the bitstream 710 may include or be accompanied by one or more GTLA
picture indicators.

[0135] In one configuration, the decoder 712 includes a GTLA picture receiving module 720. In
some configurations, the electronic device 702 receives a bitstream 710 and sends the
bitstream 710 through the GTLA picture receiving module 720. The GTLA picture receiving
module 720 may be part of a decoder 712 or other component on the electronic device 702.

[0136] The GTLA picture receiving module 720 may include a variety of modules or sub-
modules for receiving a GTLA picture 729 from the bitstream 710. For example, the GTLA
picture receiving module 720 may include a GTLA indicator module 726a, NAL Unit (NALU)
module 726b, parameter set module 726c¢ or other module for receiving a GTLA picture 729
from the bitstream 710 prior to passing through certain elements of the decoder 712. The
GTLA picture receive module 720 may also include a GTLA picture 729 which may be decoded
by the decoder 712.

[0137] In some configurations, the GTLA picture indicator module 726a may receive a GTLA
picture indicator. The GTLA picture indicator may be received after a picture is partially
decoded or passes through components of an electronic device 702.

[0138] The NAL unit module 726b may determine whether a new NAL unit type indicating the
presence of a GTLA picture 729 in the bitstream 710. For example, the NAL unit may be
associated with a GTLA picture 729 and the NAL unit module 726b may receive a GTLA
picture indication as a NAL unit type. For example, a NAL unit type equal to 9 may indicate a
GTLA picture 729.

[0139] In some configurations, the parameter set module 726c may determine whether a
GTLA picture 729 is present based on varying types of indicators. For example, the parameter
set module 726¢ may receive a GTLA picture indicator in a parameter set or slice header such
as the SPS, PPS, APS, VPS, some other parameter set and/or the slice header.

[0140] Received symbols (in the one or more encoded pictures included in the bitstream 710)
may be entropy decoded by an entropy decoding module 768, thereby producing a motion
information signal 770 and quantized, scaled and/or transformed coefficients 772.
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[0141] The motion information signal 770 may be combined with a portion of a reference
frame signal 798 from a frame memory 778 at a motion compensation module 774, which may
produce an inter-frame prediction signal 782. The quantized, descaled and/or transformed
coefficients 772 may be inverse quantized, scaled and inverse transformed by an inverse
module 762, thereby producing a decoded residual signal 784. The decoded residual signal
784 may be added to a prediction signal 792 to produce a combined signal 786. The prediction
signal 792 may be a signal selected from the inter-frame prediction signal 782 produced the
motion compensation module 774 or alternatively the intra-frame prediction signal 790
produced by an intra-frame prediction module 788. In some configurations, this signal selection
may be based on (e.g., controlled by) the bitstream 710.

[0142] The intra-frame prediction signal 790 may be predicted from previously decoded
information from the combined signal 786 (in the current frame, for example). The combined
signal 786 may also be filtered by a de-blocking filter 794. The resulting filtered signal 796 may
be written to frame memory 778. The resulting filtered signal 796 may include a decoded
picture.

[0143] The frame memory 778 may include overhead information corresponding to the
decoded pictures. For example, the frame memory 778 may include slice headers, parameter
information, cycle parameters, buffer description information, etc. One or more of these pieces
of information may be signaled from an encoder (e.g., encoder 104). The frame memory 778
may provide a decoded picture 718 or other output signal.

[0144] In some configurations, the decoder 712 may include a GTLA picture receiving module
720a in communication with the frame memory 778. For example, the frame memory 778 may
provide and/or retrieve a decoded GTLA picture 729 to the GTLA picture receiving module
720.

[0145] Figure 8 is a flow diagram illustrating one configuration of a method 800 for receiving a
gradual temporal layer access (GTLA) picture 729. An electronic device 702 may receive 802 a
bitstream 710. Receiving 802 the bitstream 710 may include obtaining, reading or otherwise
accessing a bitstream 710. In some configurations, the bitstream 710 may be received from an
encoder 104 on the same electronic device or on a different electronic device 102. For
example, electronic device B 102b may receive the bitstream 110 from an encoder 104 on
electronic device A 102a.

[0146] In some configurations, electronic device 702 may include a decoder 712 that receives
the bitstream 710. The bitstream 710 may include encoded data based on one or more input
pictures 106.

[0147] The electronic device 702 may obtain 804 a GTLA picture 729. The electronic device
702 may obtain the GTLA picture 729 from the bitstream 710. In other words, the bitstream
710 may also include a GTLA picture 729.
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[0148] The electronic device 702 may decode 806 the GTLA picture 729. For example, the
decoder 712 may decode 806 a portion of the bitstream 710 to produce a reference pictures
that is stored in frame memory 778. As described above, GTLA pictures 729 provide more
flexibility in selection of reference pictures than TLA pictures 228 because more reference
pictures are available using a GTLA picture 729 coding structure. Thus, GTLA pictures 729
allow the decoder 712 to store and use additional reference pictures when decoding a current
picture. In this manner, using GTLA pictures 729 may result in improved compression
efficiency compared to using TLA pictures 228.

[0149] The electronic device 702 may decode 808 a current picture based on the GTLA
picture 729. For example, the decoder 712 may decode 808 a portion of the bitstream 710 to
produce a current picture based on the GTLA picture 729. The current picture may be
decoded by a decoder 712 as described above.

[0150] Figure 9 is a flow diagram illustrating a more specific configuration of a method 900 for
receiving a gradual temporal layer access (GTLA) picture 729. An electronic device 702 may
receive 902 a bitstream 710. The bitstream 710 may be received as described above in
connection with Figure 8. For example, electronic device B 702 may receive 902 the bitstream
710 from the encoder 104 on electronic device A 102a.

[0151] The electronic device 702 may obtain 904 a GTLA picture 729. The electronic device
702 may obtain the GTLA picture 729 from a bitstream 710. In other words, the bitstream 710
may also include a GTLA picture 729.

[0152] A GTLA picture 729 and all coded pictures with a temporal identifier (temporal_id) equal
to the temporal identifier of the GTLA picture 729 that follow the GTLA picture 729 in decoding
order may not use inter prediction from any picture with temporal identifier greater than or
equal to the temporal identifier of the GTLA picture 729 that precedes the GTLA picture 729 in
decoding order.

[0153] In other words, a GTLA picture 729 and all coded pictures with a temporal identifier
equal to the temporal identifier of the GTLA picture that follow the GTLA picture 729 in
decoding order may use inter prediction from only pictures with temporal identifier less than the
temporal identifier of the GTLA picture 729 that precedes the GTLA picture 729 in decoding
order.

[0154] The electronic device 702 may obtain 906 a GTLA picture indicator. The GTLA picture
indicator may be obtained 906 from the bitstream 710. The GTLA picture indicator may be
obtained 906 from received data in the bitstream 710 corresponding to the GTLA picture 729.
For example, the GTLA picture indicator may be a NAL unit type corresponding to the GTLA
picture 729. For instance, the GTLA picture indicator may be a NAL unit type equal to 9, as
illustrated in Table 2 above. In Table 2, a NAL unit type equal to 9 indicates a coded slice of a
non-TFD GTLA picture.
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[0155] In some configurations, the GTLA picture indicator may be obtained 906 from a
parameter set or slice header. For example, the GTLA picture indicator may be obtained 906
from a SPS, PPS, APS, VPS, some other parameter set and/or the slice header.

[0156] In some configurations, the GTLA picture receive module 720 may obtain 906 a GTLA
picture indicator by viewing a NAL unit type, a flag or an indicator associated with the GTLA
pictures 729, coded slices created or modified by the GTLA picture indicator module 408 or
another indicator that may indicate the presence of a GTLA picture 729.

[0157] The electronic device 702 may decode 908 the GTLA picture 729. For example, the
decoder 712 may decode 908 a portion of the bitstream 710. Decoding 908 the GTLA picture
729 may occur as described above in connection with Figure 8.

[0158] The electronic device 702 may decode 910 a current picture based on the GTLA
picture 729. For example, the decoder 712 may decode 910 a portion of the bitstream 710 to
produce a current picture based on the GTLA picture 729.

[0159] As described above, GTLA pictures 729 may allow the decoder 712 to store and use
additional reference pictures when decoding a current picture. Employing GTLA pictures 729
may allow for greater flexibility in selecting reference pictures than with employing TLA pictures
228. In this manner, using GTLA pictures 729 may result in better compression efficiency
compared to using TLA pictures 228.

[0160] Figure 10 is a block diagram illustrating one configuration of an electronic device 1002
in which systems and methods for signaling a gradual temporal layer access (GTLA) picture
229 may be implemented. The electronic device 1002 may include a bitstream 1010, encoding
means 1035 and transmitting means 1037. The encoding means 1035 and transmitting means
1037 may be configured to perform one or more functions described in connection with one or
more of Figure 5, Figure 6 and other figures described herein. Figure 12 below illustrates one
example of a concrete apparatus structure of Figure 10. Other various structures may be
implemented to realize one or more of the functions of Figure 1 and Figure 4. For example, a
DSP may be realized by software.

[0161] Figure 11 is a block diagram illustrating one configuration of an electronic device 1102
in which systems and methods for receiving a gradual temporal layer access (GTLA) picture
229 may be implemented. The electronic device 1102 may include a bitstream 1110, receiving
means 1139 and decoding means 1141. The receiving means 1139 and decoding means 1141
may be configured to perform one or more similar functions described in connection with
Figure 8, Figure 9 and other figures described herein. Figure 13 below illustrates one example
of a concrete apparatus structure of Figure 11. Other various structures may be implemented
to realize one or more functions of Figure 1 and Figure 7. For example, a DSP may be realized
by software.

[0162] Figure 12 is a block diagram illustrating various components that may be utilized in a
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transmitting electronic device 1202. One or more of the electronic devices 102, 402, 702, 1002
and 1102 described herein may be implemented in accordance with the transmitting electronic
device 1202 illustrated in Figure 12.

[0163] The transmitting electronic device 1202 includes a processor 1217 that controls
operation of the transmitting electronic device 1202. The processor 1217 may also be referred
to as a Computer Processing Unit (CPU). Memory 1211, which may include both read-only
memory (ROM), random access memory (RAM) or any type of device that may store
information, provides instructions 1213a (e.g., executable instructions) and data 1215a to the
processor 1217. A portion of the memory 1211 may also include non-volatile random access
memory (NVRAM). The memory 1211 may be in electronic communication with the processor
1217.

[0164] Instructions 1213b and data 1215b may also reside in the processor 1217. Instructions
1213b and/or data 1215b loaded into the processor 1217 may also include instructions 1213a
and/or data 1215a from memory 1211 that were loaded for execution or processing by the
processor 1217. The instructions 1213b may be executed by the processor 1217 to implement
one or more of the methods 500 and 600 disclosed herein.

[0165] The transmitting electronic device 1202 may include one or more communication
interfaces 1209 for communicating with other electronic devices (e.g., receiving electronic
device). The communication interfaces 1209 may be based on wired communication
technology, wireless communication technology or both. Examples of a communication
interface 1209 include a serial port, a parallel port, a Universal Serial Bus (USB), an Ethernet
adapter, an IEEE 1394 bus interface, a small computer system interface (SCSI) bus interface,
an infrared (IR) communication port, a Bluetooth wireless communication adapter, a wireless
transceiver in accordance with 3rd Generation Partnership Project (3GPP) specifications and
so forth.

[0166] The transmitting electronic device 1202 may include one or more output devices 1203
and one or more input devices 1201. Examples of output devices 1203 include a speaker,
printer, etc. One type of output device that may be included in a transmitting electronic device
1202 is a display device 1205. Display devices 1205 used with configurations disclosed herein
may utilize any suitable image projection technology, such as a cathode ray tube (CRT), liquid
crystal display (LCD), light-emitting diode (LED), gas plasma, electroluminescence or the like.
A display controller 1207 may be provided for converting data stored in the memory 1211 into
text, graphics and/or moving images (as appropriate) shown on the display device 1205.
Examples of input devices 1201 include a keyboard, mouse, microphone, remote control
device, button, joystick, trackball, touchpad, touchscreen, lightpen, etc.

[0167] The various components of the transmitting electronic device 1202 are coupled
together by a bus system 1233, which may include a power bus, a control signal bus and a
status signal bus, in addition to a data bus. However, for the sake of clarity, the various buses
are illustrated in Figure 12 as the bus system 1233. The transmitting electronic device 1202,
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illustrated in Figure 12, is a functional block diagram rather than a listing of specific
components.

[0168] Figure 13 is a block diagram illustrating various components that may be utilized in a
receiving electronic device 1302. One or more of the electronic devices 102, 402, 702, 1002
and 1102 described herein may be implemented in accordance with the receiving electronic
device 1302 illustrated in Figure 13.

[0169] The receiving electronic device 1302 includes a processor 1317 that controls operation
of the receiving electronic device 1302. The processor 1317 may also be referred to as a CPU.
Memory 1311, which may include both read-only memory (ROM), random access memory
(RAM) or any type of device that may store information, provides instructions 1313a (e.g.,
executable instructions) and data 1315a to the processor 1317. A portion of the memory 1311
may also include non-volatile random access memory (NVRAM). The memory 1311 may be in
electronic communication with the processor 1317.

[0170] Instructions 1313b and data 1315b may also reside in the processor 1317. Instructions
1313b and/or data 1315b loaded into the processor 1317 may also include instructions 1313a
and/or data 1315a from memory 1311 that were loaded for execution or processing by the
processor 1317. The instructions 1313b may be executed by the processor 1317 to implement
one or more of the methods 800 and 900 disclosed herein.

[0171] The receiving electronic device 1302 may include one or more communication interface
1309 for communicating with other electronic devices (e.g., transmitting electronic device). The
communication interfaces 1309 may be based on wired communication technology, wireless
communication technology or both. Examples of a communication interface 1309 include a
serial port, a parallel port, a Universal Serial Bus (USB), an Ethernet adapter, an IEEE 1394
bus interface, a small computer system interface (SCSI) bus interface, an infrared (IR)
communication port, a Bluetooth wireless communication adapter, a wireless transceiver in
accordance with 3rd Generation Partnership Project (3GPP) specifications and so forth.

[0172] The receiving electronic device 1302 may include one or more output devices 1303 and
one or more input devices 1301. Examples of output devices 1303 include a speaker, printer,
etc. One type of output device that may be included in a receiving electronic device 1302 is a
display device 1305. Display devices 1305 used with configurations disclosed herein may
utilize any suitable image projection technology, such as a cathode ray tube (CRT), liquid
crystal display (LCD), light-emitting diode (LED), gas plasma, electroluminescence or the like.
A display controller 1307 may be provided for converting data stored in the memory 1311 into
text, graphics, and/or moving images (as appropriate) shown on the display device 1305.
Examples of input devices 1301 include a keyboard, mouse, microphone, remote control
device, button, joystick, trackball, touchpad, touchscreen, lightpen, etc.

[0173] The various components of the receiving electronic device 1302 are coupled together
by a bus system 1333, which may include a power bus, a control signal bus and a status signal
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bus, in addition to a data bus. However, for the sake of clarity, the various buses are illustrated
in Figure 13 as the bus system 1333. The receiving electronic device 1302 illustrated in Figure
13 is a functional block diagram rather than a listing of specific components.

[0174] The term "computer-readable medium" refers to any available medium that can be
accessed by a computer or a processor. The term "computer-readable medium”, as used
herein, may denote a computer- and/or processor-readable medium that is non-transitory and
tangible. By way of example, and not limitation, a computer-readable or processor-readable
medium may include RAM, ROM, EEPROM, CD-ROM or other optical disk storage, magnetic
disk storage or other magnetic storage devices or any other medium that can be used to carry
or store desired program code in the form of instructions or data structures and that can be
accessed by a computer or processor. Disk and disc, as used herein, includes compact disc
(CD), laser disc, optical disc, digital versatile disc (DVD), floppy disk and Blu-ray (registered
trademark) disc where disks usually reproduce data magnetically, while discs reproduce data
optically with lasers.

[0175] It should be noted that one or more of the methods described herein may be
implemented in and/or performed using hardware. For example, one or more of the methods
or approaches described herein may be implemented in and/or realized using a chipset, an
ASIC, a large-scale integrated circuit (LSI) or integrated circuit, etc.

[0176] Each of the methods disclosed herein includes one or more steps or actions for
achieving the described method. The method steps and/or actions may be interchanged with
one another and/or combined into a single step without departing from the scope of the claims.
In other words, unless a specific order of steps or actions is required for proper operation of
the method that is being described, the order of specific steps and/or actions may be modified
without departing from the scope of the claims.
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Patentkrav

1. Elektronisk anordning til afkodning af et billede, hvilken
anordning omfatter:

en processor

en hukommelse i elektronisk forbindelse med processoren, hvor
instruktioner, der er gemt i1 hukommelsen, kan eksekveres til:
(a) at modtage en bitstrom

(b) ud fra bitstremmen at opnd en billedindikator for gradvis
temporal lagadgang (GTLA), der angiver tilstedevarelse af et
GTLA-billede, for at tilvejebringe omskiftningsfunktionalitet
for temporale lag

(c) at opnad GTLA-billedet, hvor GTLA-billedet har en temporal
identifikator, hvor et efterfeolgende billede med en temporal
identifikator, der er 1lig med den temporale identifikator for
GTLA-billedet, ikke anvender interforudsigelse fra billeder med
en temporal identifikator, som er steorre end eller lig med den
temporale identifikator for det GTLA-billede, der kommer for
GTLA-billedet 1 afkodningsrakkefeolge; og hvor et efterfglgende
billede med en temporal identifikator, som er sterre end den
temporale identifikator for GTLA-billedet, kan anvende
interforudsigelse fra et hvilket som helst billede med en
temporal identifikator, som er sterre end eller 1lig med den
temporale identifikator for det GTLA-billede, der kommer for
GTLA-billedet 1 afkodningsrakkefelge

(d) at afkode GTLA-billedet, og

(e) at afkode et aktuelt billede péd basis af GTLA-billedet.

2. Elektronisk anordning ifelge krav 1, hvor et billede, der
folger efter GTLA-billedet 1 afkodningsrakkefglge, og som har
en temporal identifikator, der er 1lig med den temporale
identifikator for GTLA-billedet, anvender et tidligere billede
til interforudsigelse, som har en temporal identifikator, der
er mindre end den temporale identifikator for GTLA-billedet, og

som kommer feor GTLA-billedet i afkodningsrakkefglge.

3. Elektronisk anordning ifelge krav 1, hvor det for GTLA-

billedet galder, at intet referencebillede med en temporal
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identifikator, som er steorre end eller 1lig med den temporal
identifikator for det aktuelle billede, er indeholdt i mindst
én af en gruppe bestdende af en referencebilledsat (RPS)-"Short-
Term-Current-Before-List", en RPS-"Short-Term-Current-After-

List" og en RPS-"Long-Term-Current-List".

4, Elektronisk anordning ifwlge krav 1, hvor det for et aktuelt
billede, som i afkodningsraekkefeglge er efter GTLA-billedet med
en temporal identifikator, der er 1lig med den temporale
identifikator for den aktuelle billede, galder, at intet
referencebillede med en temporal identifikator, som er stoerre
end eller lig med den temporale identifikator for det aktuelle
billede, er indeholdt i mindst én af en gruppe bestidende af en
RPS-"Short-Term-Current-Before-List", en RPS-"Short-Term-

Current-After-List" og en RPS-"Long-Term-Current-List".

5. Elektronisk anordning ifelge krav 1, hvor GTLA-
billedindikatoren er en netvaerksabstraktionslag (NAL) -
enhedstype.

6. Elektronisk anordning ifeglge krav 5, hvor NAL-enhedstypen

omfatter en NAL-enhedstype, der er knyttet til GTLA-billedet.

7. Elektronisk anordning ifwlge krav 1, hvor GTLA-billedet

ikke anvendes som et referencebillede for et billede.

8. Elektronisk anordning ifwlge krav 1, hvor GTLA-billedet

anvendes som et referencebillede for et billede.

9. Elektronisk anordning til kodning af et billede, hvilken
anordning omfatter:

en processor

en hukommelse i elektronisk forbindelse med processoren, hvor
instruktioner, der er gemt i hukommelsen, kan eksekveres til at:
(a) kode et gradvist-temporalt-lagadgang (GTLA)-billede ind 1 en
bitstrem

(b) kode en GTLA-billedindikator ind i bitstregmmen, hvor GTLA-

billedeindikatoren anvendes til at angive tilstedevarelse af et



10

15

20

25

30

35

DK/EP 3471419 T3

GTLA-billede for at tilvejebringe omskiftningsfunktionalitet
for temporale lag, hvor GTLA-billedet har en temporal
identifikator, hvor et efterfeolgende billede med en temporal
identifikator, der er 1lig med den temporale identifikator for
GTLA-billedet, ikke anvender interforudsigelse fra billeder med
en temporal identifikator, som er steorre end eller lig med den
temporale identifikator for det GTLA-billede, der kommer for
GTLA-billedet 1 afkodningsrakkefolge,

hvor et efterfelgende billede med en temporal identifikator, som
er storre end den temporale identifikator for GTLA-billedet, kan
anvende interforudsigelse fra et hvilket som helst billede med
en temporal identifikator, som er steorre end eller lig med den
temporale identifikator for det GTLA-billede, der kommer for
GTLA-billedet 1 afkodningsrakkefolge

(c) sende bitstremmen.

10. Elektronisk anordning ifelge krav 9, hvor et billede, der
folger efter GTLA-billedet 1 afkodningsrakkefglge, og som har
en temporal identifikator, der er 1lig med den temporale
identifikator for GTLA-billedet, anvender et tidligere billede
til interforudsigelse, som har en temporal identifikator, der
er mindre end den temporale identifikator for GTLA-billedet, og

som kommer feor GTLA-billedet i afkodningsrakkefglge.

11. Elektronisk anordning ifelge krav 9, hvor det for et aktuelt
billede, som 1 afkodningsrakkefeolge folger efter GTLA-billedet
med en temporal identifikator, der er 1lig med den temporale
identifikator for den aktuelle billede, galder, at intet
referencebillede med en temporal identifikator, som er stoerre
end eller lig med den temporale identifikator for det aktuelle
billede, er indeholdt i mindst én af en gruppe bestaende af en
referencebilledsat (RPS)-"Short-Term-Current-Before-List", en
RPS-"Short-Term-Current-After-List" og en RPS-"Long-Term-—

Current-List".

12. Elektronisk anordning ifelge krav 9, hvor GTLA-
billedindikatoren er en netvaerksabstraktionslag (NAL) -

enhedstype.
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13. Elektronisk anordning ifwlge krav 12, hvor NAL-enhedstypen
omfatter en NAL-enhedstype, der er knyttet til GTLA-billedet.

14. Elektronisk anordning ifelge krav 9, hvor GTLA-billedet

ikke anvendes som et referencebillede for billedet.

15. Elektronisk anordning ifelge krav 9, hvor GTLA-billedet

anvendes som et referencebillede for billedet.

16. Fremgangsmade til afkodning af et billede ved hjzlp af en
elektrisk anordning, hvilken fremgangsmade omfatter:

(a) modtagelse af en bitstrom

(b) opnadelse ud fra Dbitstremmen af en billedindikator for
gradvis temporal lagadgang (GTLA), der angiver tilstedevarelse
aft et GTLA-billede, for at tilvejebringe
omskiftningsfunktionalitet for temporale lag

(c) opnaelse af GTLA-billedet, hvor GTLA-billedet har en
temporal identifikator, hvor et efterfolgende billede med en
temporal identifikator, der er lig med den temporale
identifikator for GTLA-billedet, ikke anvender
interforudsigelse fra billeder med en temporal identifikator,
som er steorre end eller lig med til den temporale identifikator
for det GTLA-billede, som kommer for GTLA-billedet i
afkodningsrakkefelge, og hvor et efterfglgende billede med en
temporal identifikator, som er steorre end den temporale
identifikator for GTLA-billedet, kan anvende interforudsigelse
fra et hvilket som helst billede med en temporal identifikator,
som er steorre end eller lig med den temporale identifikator for
det GTLA-billede, der kommer for GTLA-billedet i
afkodningsrakkefazlge

(d) afkodning af GTLA-billedet, og

(e) afkodning af et aktuelt billede péd basis af GTLA-billedet.

17. Fremgangsmade til kodning af et billede ved hjalp af en
elektronisk anordning, hvilken fremgangsmade omfatter:
(a) kodning af et gradvist-temporalt-lagadgang(GTLA)-billede

ind i en bitstrom
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(b) kodning af en GTLA-billedindikator ind i bitstrommen, hvor
GTLA-billedeindikatoren anvendes til at angive tilstedevarelse
aft et GTLA-billede for at tilvejebringe
omskiftningsfunktionalitet for temporale lag, hvor GTLA-
billedet har en temporal identifikator, hvor et efterfelgende
billede med en temporal identifikator, der er 1lig med den
temporale identifikator for GTLA-billedet, ikke anvender
interforudsigelse fra billeder med en temporal identifikator,
som er steorre end eller 1lig med den temporale identifikator for
det GTLA-billede, der kommer for GTLA-billedet i
afkodningsrakkefeolge, og

hvor et efterfelgende billede med en temporal identifikator, som
er storre end den temporale identifikator for GTLA-billedet, kan
anvende interforudsigelse fra et hvilket som helst billede med
en temporal identifikator, som er steorre end eller lig med den
temporale identifikator for det GTLA-billede, der kommer for
GTLA-billedet 1 afkodningsrakkefolge

(c) afsendelse af bitstrommen.

18. Videobitstremstruktur, der befinder sig pa et medium eller
i form af et elektromagnetisk signal, og som omfatter:

et kodet andet billede, som har forudgdende og efterfelgende
kodede Dbilleder i afkodningsraekkefglge 1 bitstremstrukturen,
hvor intet billede, der kommer fgr det andet Dbillede 1
afkodningsrakkefeglgen med en temporal identifikator, som er
storre end eller 1lig med en temporal identifikator for det andet
billede, far lov til at blive anvendt til interforudsigelse ved
afkodning af et efterfeolgende billede, der fglger det andet
billede i afkodningsrakkefglgen med en temporal identifikator,
der er 1lig med den temporale identifikator for det andet billede,
og

hvor et efterfolgende billede med en temporal identifikator, som
er steorre end den temporale identifikator for det andet billede,
kan anvende interforudsigelse fra et hvilket som helst billede
med en temporal identifikator, som er storre end eller lig med
den temporale identifikator for det andet billede, der kommer

for det andet billede 1 afkodningsrakkefelge
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en billedindikator, hvor billedindikatoren anvendes til at
angive tilstedeverelsen aft det andet billede for at

tilvejebringe omskiftningsfunktionalitet for temporale lag.

19. Bitstremstruktur ifglge krav 18, der omfatter
referencebilledsat (RPS)-parametre, som er knyttet til det andet
billede, der angiver, at intet referencebillede med en temporal
identifikator, som er 1lig med den temporale identifikator for
det andet billede, er indeholdt 1 en referencebilledsat (RPS) -
"Short-Term-Current-Before-List", en referencebilledsaet (RPS)-
"Short-Term-Current-After-List" og en referencebilledsat (RPS) -

"Long-Term-Current-List".

20. Bitstremstruktur ifglge krav 18, der omfatter
referencebilledsat (RPS) -parametre, som er knyttet til et
billede, der i afkodningsrakkefglge er efter det andet billede
med en temporal identifikator, som er 1lig med den for det
aktuelle billede, og parametrene angiver, at intet

referencebillede med en temporal identifikator, der er lig med

den temporale identifikator for det aktuelle billede, er
indeholdt i en referencebilledsat (RPS)-"Short-Term-Current-
Before-List", en referencebilledsat (RPS)-"Short-Term-Current-
After-List" og en referencebilledsat (RPS)-"Long-Term-Current-

List".
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DRAWINGS

[Fig. 1]
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[Fig. 3]
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[Fig. 7]
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[Fig. 10]
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[Fig. 13]
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