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(57) ABSTRACT 

Systems and methods that provide a video stream in a trans 
port stream, the first video stream comprising a plurality of 
compressed pictures, and that provide information in the 
Video stream, wherein the information includes plural data 
fields, the provided information comprising: a first data field 
corresponding to a location in the video stream of a potential 
splice point in the video stream, wherein the value of the first 
data field identifies a location in the video stream after the 
location of the provided information in the video stream; a 
second data field corresponding to decompressed pictures yet 
to be output (DPYTBO) by a video decoder at the identified 
potential splice point (IPSP) when the video decoder decom 
presses the video stream, wherein the value of the second data 
field is a number corresponding to the DPYTBO by the video 
decoder at the IPSP; and a third data field corresponding to 
pictures with contiguous output times (WCOT), wherein the 
value of the third field corresponds to a set ofpictures WCOT 
of the DPYTBO by the video decoder at the IPSP. 
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500 

502 
PROVIDE AVIDEO STREAM IN A TRANSPORT STREAM, 

THE FIRST VIDEO STREAM COMPRISING A PLURALITY OF 
COMPRESSED PICTURES 

PROVIDE INFORMATION IN THE VIDEO STREAM, 
WHEREIN THE INFORMATION INCLUDES PLURAL DATA 
FIELDS, THE PROVIDED INFORMATION COMPRISING: A 
FIRST DATA FIELD CORRESPONDING TO A LOCATION IN 
THE VIDEO STREAM OF A POTENTIAL SPLICE POINT IN 
THE VIDEO STREAM, WHEREIN THE VALUE OF THE FIRST 
DATA FIELD IDENTIFIES A LOCATION IN THE VIDEO 

504 STREAM AFTER THE LOCATION OF THE PROVIDED 
INFORMATION IN THE VIDEO STREAM: A SECOND DATA 
FIELD CORRESPONDING TO DECOMPRESSED PICTURES 
YET TO BE OUTPUT (DPYTBO) BY A VIDEO DECODER AT 
THE IDENTIFIED POTENTIAL SPLICE POINT (IPSP) WHEN 

THE VIDEO DECODER DECOMPRESSES THE VIDEO 
STREAM, WHEREIN THE VALUE OF THE SECOND DATA 

FIELD IS ANUMBER CORRESPONDING TO THE DPYTBO BY 
THE VIDEO DECODER AT THE IPSP; AND A THIRD DATA 

FIELD CORRESPONDING TO PICTURES WITH CONTIGUOUS 

OUTPUT TIMES (WCOT), WHEREIN THE VALUE OF THE 
THIRD FIELD CORRESPONDS TO A SET OF PICTURES WCOT 
OF THE DPYTBO BY THE VIDEO DECODER AT THE IPSP. 

FIG. 5 
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600 

602 
PROVIDE AVIDEO STREAM IN A TRANSPORT STREAM, 

THE FIRST VIDEO STREAM COMPRISING A PLURALITY OF 
COMPRESSED PICTURES: 

PROVIDE INFORMATION IN THE VIDEO STREAM, 
WHEREIN THE INFORMATION INCLUDES PLURAL DATA 
FIELDS, THE PROVIDED INFORMATION COMPRISING: A 

FIRST DATA FIELD CORRESPONDING TO DECOMPRESSED 

604 PICTURES YET TO BE OUTPUT (DPYTBO) BY A VIDEO 
DECODER AT A POTENTIAL SPLICE POINT (IPSP) WHEN 
THE VIDEO DECODER DECOMPRESSES THE VIDEO 

STREAM, WHEREIN THE VALUE OF THE FIRST DATA FIELD 
ISA NUMBER CORRESPONDING TO THE DPYTBO BY THE 
VIDEO DECODER AT THE IPSP; AND A PLURALITY OF 

SECOND DATA FIELDS, WHEREINEACH OF THE 
PLURALITY OF SECOND DATA FIELDS CORRESPONDS TO 
A RESPECTIVE DPYTBO BY THE VIDEO DECODER AT THE 
IPSP, WHEREIN THE NUMBER OF SECOND DATA FIELDS IN 
THE PLURALITY OF SECOND DATA FIELD EQUALS TO THE 
VALUE OF THE FIRST DATA FIELD, AND WHEREIN THE 

VALUE OF EACH OF THE SECOND DATA FIELD INDICATES 
HOW EACH OF THE RESPECTIVELY CORRESPONDING 
DPYTEBO AT THE IPSP IS TO BE OUTPUT BY THE VIDEO 

DECODER 

FIG. 6 
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700 

702 
PROVIDE AVIDEO STREAM IN A TRANSPORT STREAM, 

THE FIRST VIDEO STREAM COMPRISING A PLURALITY OF 
COMPRESSED PICTURES 

PROVIDE INFORMATION IN THE VIDEO STREAM, 
WHEREIN THE INFORMATION INCLUDES PLURAL DATA 
FIELDS, THE PROVIDED INFORMATION COMPRISING: A 

704 | FIRST DATA FIELD CORRESPONDING TO DECOMPRESSED 
PICTURES YET TO BE OUTPUT (DPYTBO) BY A VIDEO 
DECODER AT A POTENTIAL SPLICE POINT (IPSP) WHEN 
THE VIDEO DECODER DECOMPRESSES THE VIDEO 

STREAM, WHEREIN THE VALUE OF THE FIRST DATA FIELD 
IS ANUMBER CORRESPONDING TO THE DPYTBO BY THE 
VIDEO DECODER AT THE IPSP; AND A PLURALITY OF 
SECOND DATA FIELDS THAT PROVIDE INFORMATION 
CORRESPONDING TO THE RELATIVE OUTPUT TIMES OF 
THE DPYTBO BY THE VIDEO DECODER AT THE IPSP 

FIG. 7 
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802 

804 

RECEIVE A VIDEO STREAM IN A TRANSPORT STREAM, 
THE FIRST VIDEO STREAM COMPRISING A PLURALITY OF 

COMPRESSED PICTURES 

RECEIVE INFORMATION IN THE VIDEO STREAM, WHEREIN 
THE INFORMATION INCLUDES PLURAL DATA FIELDS, THE 
RECEIVED INFORMATION COMPRISING: A FIRST DATA 
FIELD CORRESPONDING TO A LOCATION IN THE VIDEO 
STREAM OF A POTENTIAL SPLICE POINT IN THE VIDEO 

STREAM, WHEREIN THE VALUE OF THE FIRST DATA FIELD 
IDENTIFIES A LOCATION IN THE VIDEO STREAM AFTER 
THE LOCATION OF THE RECEIVED INFORMATION IN THE 
VIDEO STREAM: A SECOND DATA FIELD CORRESPONDING 

TO DECOMPRESSED PICTURES YET TO BE OUTPUT 

(DPYTBO) BY A VIDEO DECODER AT THE IDENTIFIED 
POTENTIAL SPLICE POINT (IPSP) WHEN THE VIDEO 

DECODER DECOMPRESSES THE VIDEO STREAM, WHEREIN 
THE VALUE OF THE SECOND DATA FIELD IS ANUMBER 

CORRESPONDING TO THE DPYTBO BY THE VIDEO 
DECODER AT THE IPSP; AND A THIRD DATA FIELD 
CORRESPONDING TO PICTURES WITH CONTIGUOUS 

OUTPUT TIMES (WCOT), WHEREIN THE VALUE OF THE 
THIRD FIELD CORRESPONDS TO A SET OF PICTURES WCOT 
OF THE DPYTBO BY THE VIDEO DECODER AT THE IPSP. 

FIG. 8 
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900 

. 
902 

RECEIVE AVIDEO STREAM IN A TRANSPORT STREAM, 
THE FIRST VIDEO STREAM COMPRISING A PLURALITY OF 

COMPRESSED PICTURES; 

RECEIVE INFORMATION IN THE VIDEO STREAM, WHEREIN 
THE INFORMATION INCLUDES PLURALDATA FIELDS, THE 
RECEIVED INFORMATION COMPRISING: A FIRST DATA 
FIELD CORRESPONDING TO DECOMPRESSED PICTURES 

904 YET TO BE OUTPUT (DPYTBO) BY A VIDEO DECODER AT A 
POTENTIAL SPLICE POINT (IPSP) WHEN THE VIDEO 

DECODER DECOMPRESSES THE VIDEO STREAM, WHEREIN 
THE VALUE OF THE FIRST DATA FIELD IS ANUMBER 
CORRESPONDING TO THE DPYTBO BY THE VIDEO 

DECODER AT THE IPSP; AND A PLURALITY OF SECOND 
DATA FIELDS, WHEREIN EACH OF THE PLURALITY OF 
SECOND DATA FIELDS CORRESPONDS TO ARESPECTIVE 
DPYTBO BY THE VIDEO DECODER AT THE IPSP, WHEREIN 

THE NUMBER OF SECOND DATA FIELDS IN THE 
PLURALITY OF SECOND DATA FIELD EQUALS TO THE 
VALUE OF THE FIRST DATA FIELD, AND WHEREIN THE 

VALUE OF EACH OF THE SECOND DATA FIELD INDICATES 
HOW EACH OF THE RESPECTIVELY CORRESPONDING 
DPYTBO AT THE IPSP IS TO BE OUTPUT BY THE VIDEO 

DECODER 

FIG. 9 
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1000 

1002 
RECEIVE A VIDEO STREAM IN A TRANSPORT STREAM, 

THE FIRST VIDEO STREAM COMPRISING A PLURALITY OF 
COMPRESSED PICTURES 

RECEIVE INFORMATION IN THE VIDEO STREAM, WHEREIN 
THE INFORMATION INCLUDES PLURALDATA FIELDS, THE 
RECEIVED INFORMATION COMPRISING: A FIRST DATA 

1004 FIELD CORRESPONDING TO DECOMPRESSED PICTURES 
YET TO BE OUTPUT (DPYTBO) BY A VIDEO DECODER AT A 

POTENTIAL SPLICE POINT (IPSP) WHEN THE VIDEO 
DECODER DECOMPRESSES THE VIDEO STREAM, WHEREIN 

THE VALUE OF THE FIRST DATA FIELD IS ANUMBER 
CORRESPONDING TO THE DPYTBO BY THE VIDEO 

DECODER AT THE IPSP; AND A PLURALITY OF SECOND 
DATA FIELDS THAT PROVIDE INFORMATION 

CORRESPONDING TO THE RELATIVE OUTPUT TIMES OF 
THE DPYTBO BY THE VIDEO DECODER AT THE IPSP 

FIG. 10 
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ASSISTANCE FOR PROCESSING PICTURES 
IN CONCATENATED VIDEO STREAMS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority to copending U.S. 
provisional application entitled, “SYSTEM AND METH 
ODS FOR SPLICING AND CONCATENATING VIDEO 
BITSTREAMS, having Ser. No. 61/019,964 filed Jan. 9, 
2008, which is entirely incorporated herein by reference. 
0002 This application is related to copending U.S. utility 
application entitled, “INDICATING PICTURE USEFUL 
NESS FOR PLAYBACK OPTIMIZATION, having Ser. No. 
1 1/831,916, filed Jul. 31, 2007, which claims priority to U.S. 
provisional application, “SYSTEM AND METHOD FOR 
SIGNALING CHARACTERISTICS OF PICTURES 
INTERDEPENDENCIES.” having Ser. No. 60/865,644, 
filed on Nov. 13, 2006, both of which are entirely incorpo 
rated herein by reference. Application Ser. No. 1 1/831,916 
has also published on May 15, 2008 as U.S. Patent Publica 
tion No. 2008O115176A1. 
0003. This application is related to copending U.S. utility 
application entitled, “CONVEYANCE OF CONCATENA 
TION PROPERTIES AND PICTURE ORDERNESS IN A 
VIDEO STREAM, having Ser. No. 12/252,632, filed Oct. 
16, 2008, which claims priority to U.S. provisional applica 
tion entitled, “SPLICING AND PROCESSINGVIDEO AND 
OTHER FEATURES FOR LOW DELAY.” having Ser. No. 
60/980,442, filed Oct. 16, 2007, both of which are entirely 
incorporated herein by reference. 

TECHNICAL FIELD 

0004 Particularembodiments are generally related to pro 
cessing of video streams. 

BACKGROUND 

0005 Broadcast and On-Demand delivery of digital 
audiovisual content has become increasingly popular in cable 
and satellite television networks (generally, subscriber tele 
vision networks). Various specifications and standards have 
been developed for communication of audiovisual content, 
including the MPEG-2 video coding standard and AVC video 
coding standard. One feature pertaining to the provision of 
programming in Subscriber television systems requires the 
ability to concatenate video segments or video sequences, for 
example, as when inserting television commercials or adver 
tisements. For instance, for local advertisements to be pro 
vided in national content, such as ABC news, etc., Such pro 
gramming may be received at a headend (e.g., via a satellite 
feed), with locations in the programming allocated for inser 
tion at the headend (e.g., headend encoder) of local advertise 
ments. Splicing technology that addresses the complexities of 
AVC coding standards is desired. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006. Many aspects of the disclosure can be better under 
stood with reference to the following drawings. The compo 
nents in the drawings are not necessarily to scale, emphasis 
instead being placed upon clearly illustrating the principles of 
the disclosed embodiments. Moreover, in the drawings, like 
reference numerals designate corresponding parts throughout 
the several views. 
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0007 FIG. 1 is a block diagram that illustrates an example 
environment in which an embodiment of the disclosed appa 
ratuses and methods may be employed. 
0008 FIG. 2 is a block diagram of an example video 
processing device, embodied as a digital home communica 
tion terminal (DHCT), which includes functionality to 
receive, decode, and output a compressed video stream com 
prising concatenated video sequences according to informa 
tion included in the video stream. 
0009 FIG. 3 is a block diagram that illustrates an example 
Video stream comprising information that assists splice 
operations and/or picture output behavior. 
0010 FIG. 4 is a block diagram that illustrates a concept of 
consecutive picture output order in a decoded picture buffer 
as related to the information conveyed in a video stream. 
0011 FIG. 5 is a flow diagram that illustrates an example 
method embodiment that conveys information in a video 
stream from an encoder to one or more video processing 
devices. 
0012 FIG. 6 is a flow diagram that illustrates another 
example method embodiment that conveys information in a 
Video stream from an encoder to one or more video process 
ing devices. 
0013 FIG. 7 is a flow diagram that illustrates another 
example method embodiment that conveys information in a 
Video stream from an encoder to one or more video process 
ing devices. 
0014 FIG. 8 is a flow diagram that illustrates an example 
method embodiment that receives information in a video 
stream at a video processing device. 
0015 FIG. 9 is a flow diagram that illustrates another 
example method embodiment that receives information in a 
Video stream at a video processing device. 
0016 FIG. 10 is a flow diagram that illustrates another 
example method embodiment that receives information in a 
Video stream at a video processing device. 

DESCRIPTION OF EXAMPLE EMBODIMENTS 

Overview 

0017. In one embodiment, a method that provides a video 
stream in a transport stream, the first video stream comprising 
a plurality of compressed pictures, and that provides infor 
mation in the video stream, wherein the information includes 
plural data fields, the provided information comprising: a first 
data field corresponding to a location in the video stream of a 
potential splice point in the video stream, wherein the value of 
the first data field identifies a location in the video stream after 
the location of the provided information in the video stream; 
a second data field corresponding to decompressed pictures 
yet to be output (DPYTBO) by a video decoder at the iden 
tified potential splice point (IPSP) when the video decoder 
decompresses the video stream, wherein the value of the 
second data field is a number corresponding to the DPYTBO 
by the video decoder at the IPSP; and a third data field cor 
responding to pictures with contiguous output times 
(WCOT), wherein the value of the third field corresponds. 

Example Embodiments 
0018 Certain system, apparatus, and method embodi 
ments are disclosed that provide (and/or receive) information 
in a video stream to assist in the implementation of video 
processing operations at various devices throughout a Sub 
scriber television network. In one embodiment, information 
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is conveyed by an encoding device (e.g., encoder) to a video 
processing device embodied as a splicer (or splicing device) 
to indicate where among Subsequently transmitted com 
pressed pictures one or more potential (e.g., Suitable) splicing 
points occur. The information may be conveyed in some 
embodiments as auxiliary information or as a message. Such 
as an SEI (Supplemental enhanced information) message, in 
the video stream (e.g., not at a transport layer). Alternatively, 
or in addition, Such information may include an indication of 
the machine state of a decoded picture buffer (DPB) resident 
in a second video processing device (e.g., digital home com 
munication terminal or DHCT), the machine state corre 
sponding to the potential splicing point, which enables the 
splicer to concatenate, or in some embodiments, replace a 
Video sequence provided by the encoding device with a sec 
ond video sequence (e.g., commercial, such as provided by a 
local feed) during a transition period. The information may 
also include control information, which enables the DHCT to 
provide a seamless output from the DPB over a transition 
period, as well as (or alternatively) cues to various locations 
in the video stream. Additional description of these and other 
embodiments are disclosed below. 

0019. A description of the MPEG-2 Video Coding stan 
dard can be found in the following publication, which is 
hereby incorporated by reference: (1) ISO/IEC 13818-2, 
(2000), “Information Technology—Generic coding of mov 
ing pictures and associated audio Video. A description of 
the AVC video coding standard can be found in the following 
publication, which is hereby entirely incorporated by refer 
ence: (2) ITU-T Rec. H.264 (2005), “Advanced video coding 
for generic audiovisual services. A description of MPEG-2 
Systems for transporting AVC video streams in MPEG-2 
Transport packets can be found in the following publications, 
which are hereby entirely incorporated by reference: (3) ISO/ 
IEC 13818-1, (2000), “Information Technology Generic 
coding of moving pictures and associated audio—Part 1: 
Systems,” and (4) ITU-T Rec. H.222.01 ISO/IEC 13818-1: 
2000/AMD.3, (2004), “Transport of AVC video data over 
ITU-T Rec. H222.OISO/IEC 13818-1 Streams. Addition 
ally, also published is ITU Rec H.264/ISO/IEC 14496 Part 
10, which is incorporated herein by reference. 
0020 FIG. 1 is a high-level block diagram depicting an 
example environment in which an embodiment of appara 
tuses, systems, and/or methods that convey and use informa 
tion corresponding to potential splice points and decoded 
picture buffer state information (e.g., machine state. Such as 
consecutive picture order, etc.) are implemented. In particu 
lar, FIG. 1 is a block diagram that depicts an example Sub 
scriber television system (STS) 100. In this example, the STS 
100 includes aheadend 110 and one or more video processing 
devices, the latter embodied in this example as a DHCT 200. 
The DHCT 200 and the headend 110 are coupled via a net 
work 130. The headend 110 and the DHCT 200 cooperate to 
provide a user with television services including, for 
example, broadcast video programs, an interactive program 
guide (IPG), and/or video-on-demand (VOD) presentations, 
among others. The television services are presented via the 
display device 140, which is typically a television set that, 
according to its type, is driven with an interlaced scan video 
signal or a progressive scan video signal. However, the dis 
play device 140 may also be any other device capable of 
displaying video images including, for example, a computer 
monitor, a mobile phone, game device, etc. Although shown 
communicating with a display device 140, the DHCT 200 
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may communicate with other devices that receive, store, and/ 
or process video streams from the DHCT 200, or that provide 
or transmit video streams or uncompressed video signals to 
the DHCT 200. 

(0021. The DHCT 200 is typically situated at a user's resi 
dence or place of business and may be a stand-alone unit or 
integrated into another device Such as, for example, the dis 
play device 140, a personal computer, personal digital assis 
tant (PDA), mobile phone, among other devices. The DHCT 
200 receives signals (video, audio and/or other data) includ 
ing, for example, digital video signals in a compressed rep 
resentation of a digitized video signal Such as, for example, 
AVC streams modulated on a carrier signal, and/or analog 
information modulated on a carrier signal, among others, 
from the headend 110 through the network 130, and provides 
reverse information to the headend 110 through the network 
130. The DHCT 200 comprises, among other components, a 
decoded picture buffer (DPB), as explained further below. 
0022. The network 130 may include any suitable medium 
for communicating video and television service data includ 
ing, for example, a cable television network or a satellite 
television network, among others. The headend 110 may 
include one or more server devices (not shown) for providing 
Video, audio, and other types of media or data to client devices 
such as, for example, the DHCT 200. 
0023 The headend 110 also includes one or more encod 
ers (encoding devices, compression engines) 111 (one 
shown) and one or more video processing devices embodied 
as one or more splicers 112 (one shown) coupled to the 
encoder 111. In some embodiments, the encoder 111 and 
splicer 112 may be co-located in the same device and/or in the 
same locale (e.g., both in the headend 110 or elsewhere), 
while in some embodiments, the encoder 111 and splicer 112 
may be distributed at different locations within the STS 100. 
The systems and methods disclosed herein are applicable to 
any video compression method performed according to a 
Video compression specification allowing for at least one type 
of compressed picture that can depend on the corresponding 
decompressed version of each of more than one reference 
picture for its decompression and reconstruction. For 
example, the encoder 111 may compress the inputted video 
signal (e.g., from a provider or from a headend server)accord 
ing to the specification of the AVC standard and produce an 
AVC stream containing different types of compressed pic 
tures, some that may have a first compressed portion that 
depends on a first reference picture for their decompression 
and reconstruction, and a second compressed portion of the 
same picture that depends on a second and different reference 
picture. The compressed video (and audio) streams are pro 
duced in accordance with the syntax and semantics of a des 
ignated video (and audio) coding method. Such as, for 
example, MPEG-2 or AVC, so that the compressed video (and 
audio) streams can be interpreted by a decompression engine 
222 (FIG. 2) for decompression and reconstruction at a future 
time. Each AVC stream is packetized into transport packets 
according to the syntax and semantics of transport specifica 
tion, such as, for example, MPEG-2 transport defined in 
MPEG-2 systems. Each transport packet contains a header 
with a unique packet identification code, or PID, associated 
with the respective AVC stream. 
0024. In one embodiment, the encoder 111 provides a 
compressed video stream in a transport stream with informa 
tion that conveys to the splicer 112 one or more suitable splice 
points as described further below. The splicer 112 splices one 
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or more video sequences of a second video stream (e.g., 
provided by a video source separate than the video source that 
provides the first video stream) to the video stream provided 
by the encoder 111, and/or in some embodiments, replaces 
one or more of the video sequences provided by the encoder 
111 with other video sequences. Further, the splicer 112 may 
pass the information provided by the encoder 111, with or 
without modification, to the DHCT 200, and/or generate 
additional control information based on the received infor 
mation, the control information received at and used by the 
DHCT 200 to enable a seamless output of the pictures (de 
coded pictures) from the DPB of the DHCT 200 across a 
concatenation. 
0025. Any of the below described subsystems or methods 
of DHCT 200, encoder 111, and/or splicer 112 can comprise 
an ordered listing of executable instructions for implement 
ing logical functions, can be embodied in any computer 
readable medium for use by or in connection with an instruc 
tion execution system, apparatus, or device. Such as a 
computer-based system, processor-containing system, or 
other system that can fetch the instructions from the instruc 
tion execution system, apparatus, or device and execute the 
instructions. 
0026 FIG. 2 is a block diagram of an embodiment of a 
DHCT 200 as depicted in FIG. 1, in which an embodiment of 
systems and methods that implement, at least in part, process 
ing of compressed video and information used in enabling the 
output ofpictures from the DPB. It will be understood that the 
DHCT 200 shown in FIG. 2 is merely illustrative and should 
not be construed as implying any limitations upon the scope 
of the disclosure. For example, in some embodiments, the 
DHCT 200 may have fewer, additional, and/or different com 
ponents than the components illustrated in FIG. 2. 
0027. The DHCT 200 preferably includes a communica 
tions interface 242 for receiving signals (video, audio and/or 
other data) from the headend 110 (FIG. 1) through the net 
work 130 (FIG. 1), and provides reverse information to the 
headend 110. 

0028. The DHCT 200 may further include one or more 
processors (one processor 244 is shown) for controlling 
operations of the DHCT 200, an output system 248 for driving 
the television display 140 (FIG.1), and a tuner system 245 for 
tuning to a particular television channel and/or frequency and 
for sending and receiving various types of data to/from the 
headend 110 (FIG. 1). The DHCT 200 may include, in some 
embodiments, multiple tuners for receiving downloaded (or 
transmitted) data. The tuner system 245 can select from a 
plurality of transmission signals provided by the Subscriber 
television system 100 (FIG. 1). The tuner system 245 enables 
the DHCT 200 to tune to downstream media and data trans 
missions, thereby allowing a user to receive digital media 
content via the subscriber television system 100. In one 
embodiment, analog TV signals can be received via tuner 
system 245. The tuner system 245 includes, in one implemen 
tation, an out-of-band tuner for bi-directional data communi 
cation and one or more tuners (in-band) for receiving televi 
sion signals. Additionally, a receiver 246 receives externally 
generated user inputs or commands from an input device Such 
as, for example, a remote control device (not shown). 
0029. The DHCT 200 may include one or more wirelessor 
wired interfaces, also called communication ports or inter 
faces 274, for receiving and/or transmitting data or video 
streams to other devices. For instance, the DHCT 200 may 
feature USB (Universal Serial Bus), Ethernet, IEEE-1394, 
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serial, and/or parallel ports, etc. The DHCT 200 may be 
connected to a home network or local network via commu 
nication interface 274. The DHCT 200 may also include an 
analog video input port for receiving analog video signals. 
User input may be provided via an input device such as, for 
example, a hand-held remote control device or a keyboard. 
0030. The DHCT 200 includes at least one storage device 
273 for storing video streams received by the DHCT 200. A 
PVR application 277, in cooperation with operating system 
253 and device driver 211, effects among other functions, 
read and/or write operations to/from the storage device 273. 
The processor 244 may provide and/or assist in control and 
program execution for operating system 253, device driver 
211, applications (e.g., PVR 277), and data input and output. 
The processor 244 may further provide and/or assist in receiv 
ing and processing information corresponding to splice 
points and/or machine state in the received video stream, and 
decoding and outputting a video stream according to the 
received information. Herein, references to write and/or read 
operations to the storage device 273 can be understood to 
include operations to the medium or media of the storage 
device 273. The device driver 211 is generally a software 
module interfaced with and/or residing in the operating sys 
tem. 253. The device driver 211, under management of the 
operating system 253, communicates with the storage device 
controller 279 to provide the operating instructions for the 
storage device 273. As conventional device drivers and device 
controllers are well known to those of ordinary skill in the art, 
further discussion of the detailed working of each will not be 
described further here. 

0031. The storage device 273 may be located internal to 
the DHCT 200 and coupled to a common bus 205 through a 
communication interface 275. The communication interface 
275 may include an integrated drive electronics (IDE), small 
computer system interface (SCSI), IEEE-1394 or universal 
serial bus (USB), among others. Alternatively or additionally, 
the storage device 273 may be externally connected to the 
DHCT 200 via a communication port 274. The communica 
tion port 274 may be according to the specification, for 
example, of IEEE-1394, USB, SCSI, or IDE. In one imple 
mentation, video streams are received in the DHCT 200 via 
communications interface 242 and stored in a temporary 
memory cache (not shown). The temporary memory cache 
may be a designated section of DRAM 252 or an independent 
memory attached directly, or as part of a component in the 
DHCT 200. The temporary cache is implemented and man 
aged to enable media content transfers to the storage device 
273. In some implementations, the fast access time and high 
data transfer rate characteristics of the storage device 273 
enable media content to be read from the temporary cache and 
written to the storage device 273 in a sufficiently fast manner. 
Multiple simultaneous data transfer operations may be imple 
mented so that while data is being transferred from the tem 
porary cache to the storage device 273, additional data may be 
received and stored in the temporary cache. 
0032. The DHCT 200 includes a signal processing system 
214, which comprises a demodulating system 210 and a trans 
port demultiplexing and parsing system 215 (herein demul 
tiplexing system) for processing broadcast and/or on-demand 
media content and/or data. One or more of the components of 
the signal processing system 214 can be implemented with 
Software, a combination of Software and hardware, or in 
hardware. The demodulating system 210 comprises function 
ality for demodulating analog or digital transmission signals. 
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0033. An encoder or compression engine, as explained 
above, may reside at the headend 110 (e.g., embodied as 
encoder 111), in the DHCT 200 (e.g., embodied as compres 
sion engine 217), or elsewhere. The compression engine 217 
can receive a digitized uncompressed video signal. Such as, 
for example, one provided by analog video decoder 216, or a 
decompressed video signal produced by a decompression 
engine (e.g., decompression engine 222) as a result of decom 
pressing a compressed video signal. 
0034. In one embodiment, digitized pictures and respec 

tive audio output by the analog video decoder 216 are pre 
sented at the input of the compression engine 217, which 
compresses the uncompressed sequence of digitized pictures 
according to the syntax and semantics of a video compression 
specification. Thus, the compression engine 217 implements 
a video compression method or algorithm that corresponds to 
a respective video compression specification, such as the 
AVC standard, to provide a video stream. 
0035. In some embodiments, a compression engine with 
similar compression capabilities, such as one that can pro 
duce AVC streams, is connected to the DHCT 200 via com 
munication port 274, for example, as part of a home network. 
In another embodiment, a compression engine with similar 
compression capabilities, such as one that can produce AVC 
streams, may be located at the headend 110 or elsewhere in 
the network 130, as explained above. In some embodiments, 
the compression engine 217 in may include capabilities to 
provide splicing information (e.g., including control informa 
tion) for a produced video stream, such as when locally stored 
Video sequences (e.g., commercials stored in the storage 
device 273) are intended for local concatenation (e.g., locally 
spliced) and Subsequent decoding and output. 
0036. The demultiplexing system 215 can include 
MPEG-2 transport demultiplexing capabilities. When tuned 
to carrier frequencies carrying a digital transmission signal, 
the demultiplexing system 215 enables the separation of 
packets of data, corresponding to the desired AVC stream, for 
further processing. Concurrently, the demultiplexing system 
215 precludes further processing of packets in the multi 
plexed transport stream that are irrelevant or not desired. Such 
as packets of data corresponding to other video streams. Pars 
ing capabilities of the demultiplexing system 215 allow for 
the ingesting by the DHCT 200 of program associated infor 
mation carried in the transport packets. 
0037. The components of the signal processing system 
214 are generally capable of QAM demodulation, forward 
error correction, demultiplexing of MPEG-2 transport 
streams, and parsing of packets and streams. Stream parsing 
may include parsing of packetized elementary streams or 
elementary streams. In yet another embodiment, processor 
244 performs parsing, processing, and interpretation of infor 
mation. The signal processing system 214 further communi 
cates with the processor 244 via interrupt and messaging 
capabilities of the DHCT 200. The processor 244 annotates 
the location of pictures within the video stream or transport 
stream as well as other pertinent information corresponding 
to the video stream. 
0038. The packetized compressed streams can also be out 
putted by the signal processing system 214 and presented as 
input to the decompression engine 222 for audio and/or video 
decompression. The signal processing system 214 may 
include other components (not shown), including memory, 
decryptors, samplers, digitizers (e.g., analog-to-digital con 
Verters), and multiplexers, among others. 
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0039. Upon effecting the demultiplexing and parsing of 
the transport stream, the processor 244 interprets the data 
output by the signal processing system 214 and generates 
ancillary data in the form of a table or data structure (index 
table 202) comprising the relative or absolute location of the 
beginning of certain pictures in the compressed video stream. 
0040. The demultiplexing system 215 can parse the 
received transport stream (or the stream generated by the 
compression engine 217, which in Some embodiments may 
be a program stream) without disturbing its video stream 
content and deposit the parsed transport stream (or generated 
program stream) into the DRAM 252. The processor 244 
causes the transport stream in DRAM 252 to be transferred to 
a storage device 273. Additional relevant security, authoriza 
tion and/or encryption information may be stored. 
0041. A decompression engine 222 comprises one or more 
Software and/or hardware components (collectively logic) 
including video decompression logic 223, upconverter logic 
227, audio decompression logic 225, and a DENC 226. Note 
that in some embodiments, one or more of the above-de 
scribed logic may be distributed among several components, 
or omitted in Some embodiments. The decompression engine 
222 provides decoding functionality responsive in some 
embodiments to information received in the stream, the infor 
mation identifying splice points or indicators of splice points 
or potential splice points, and/or output behavior of one or 
more pictures of the decoded picture buffer (DPB) 297 resid 
ing in one embodiment in decompression engine memory 
299. Note that at least in one embodiment, reference hereinto 
a decoding system comprises decoding functionality and 
cooperating elements, such as found in the collective func 
tionality of the decompression engine 222, processor 244. 
signal processing system 214, and memory. In some embodi 
ments, the decoding system can comprise fewer, greater, or 
different elements. Further, certain system and method 
embodiments include components from the headend (e.g., the 
encoder 111, etc.) and/or components from the DHCT 200, 
although a fewer or greater amount of components may be 
found in some embodiments. 

0042. Having provided example environments in which 
certain embodiments of the disclosed systems and methods 
may be employed, attention is directed to FIGS. 3 and 4 in 
conjunction with the following description. It is noted that 
Some of the below description pertaining to the conveyance of 
information (e.g., conveyance of N and M, as described 
below) may also be found, at least in part, in one or more of 
the commonly assigned and co-pending applications cited in 
the cross-reference section above. With regard to FIG. 3, 
shown in an example video stream 300, for instance as pro 
vided by the encoder 111. In some embodiments, the video 
stream 300 may be provided in a transport stream. A message 
302 provided in the video stream 300 includes information 
that conveys the relative location from a current picture (pic 
ture, frame, or access unit) or the location of the message 302 
in the bitstream 300 to, for example, immediately after a 
second access unit (the second access unit designated for 
illustrative purposes as No, and the location immediately after 
the second access unit in the bitstream 300 is designated as 
304) to identify a location or a property. The number of 
pictures or access units, N, identifies the location in the bit 
stream 300 (i.e., the video stream), and N may be expressed in 
the message 302 in one of different forms that connotes the 
number of consecutive frames, access units, pictures, slices, 
fields, or time ticks, or in the bitstream to identify a location 
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(e.g., 304) from the location of the provided message 302. 
Different embodiments express N differently, as shown 
below. One method does not convey N in the message 302. 
0043. Thus, N expresses the number of consecutive pic 
tures or access units between the two locations (e.g., 302 and 
304) in the bit stream 300. A data field is a data element that 
conveys the value for N. The data element may be pre-as 
signed to a particular “non-zero’ value that is sufficient to 
identify the N' picture in the bit stream 300 (or herein AVC 
stream) as the picture or point in the bitstream 300 identifying 
particular property or location. Note that in Some embodi 
ments, the message 302 may provide a cue to additional 
potential splice points, such as potential splice point 306 
immediately following the N" picture and immediately pre 
ceding the N+1" picture in the video stream 300. 
0044) Information conveying a stream property provides: 
(1) a location in the AVC stream where the stream property 
becomes effective, and (2) information related to, and iden 
tifying, a particular stream property. The conveyed informa 
tion enables a video processing device to perform a corre 
sponding stream manipulation operation that is suitable to be 
performed at the location in the AVC stream where the iden 
tified particular stream property is effective. For instance, a 
first stream property may be a “suitable splice point, which is 
a location in the AVC stream suitable for transitioning from 
the AVC stream into another AVC stream, such as an advertor 
commercial. A suitable splice point may be also called a 
potential splice point or an identified or determined splice 
point. 
0045. In one embodiment, the message 302 includes a 
form of providing a value for N consecutive pictures in a first 
AVC stream (e.g., 300) corresponding to the location for a 
“suitable splice point” (e.g., 304) that allows a stream splicing 
operation to performed by a splicing device from the first 
bitstream 300 to a second bitstream (not shown). A first data 
element provides a value, N. corresponding to the number of 
consecutive pictures, including the first picture, to identify the 
location 304 after the N' picture and prior to the (N+1)" 
picture as the location in the first AVC stream 300 where the 
“suitable splice point' becomes effective. A second data ele 
ment provides a value, M, that conveys the number of decom 
pressed pictures in the decoded picture buffer (DPB) (e.g., 
DPB 297, FIG. 2) that have successive picture-output times, 
with the first of the successive output times being at the 
picture-output time immediately after the decompression 
time of the N' picture. The DPB 297 is inaccordance with the 
AVC (also ITU H.264) standard and resides in decompression 
memory (e.g., decompression engine memory 299) of a 
decoder (e.g., decompression engine 222). The location 304 
in the AVC stream 300 where the “suitable splice point” 
becomes effective equals the decompression time of the N" 
picture (i.e., under the assumption of a hypothetical instanta 
neous decoder). The earliest output time of the M decom 
pressed pictures of the first AVC stream residing in the DPB, 
output-time(1 of M), equals the decompression time of the 
N"picture plus one picture-output interval. That is, it is at the 
next picture-output time, thus output (1 of M) decode-time 
(N of N)+1. 
0046. The Mdecompressed pictures in the DPB with suc 
cessive output times may have been in Successive order in the 
first AVC stream 300. In one embodiment, the corresponding 
compressed M pictures were not in Successive order in the 
first AVC stream 300. 
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0047. The number of picture-output times from the 
decompression of the first of the N consecutive picture, 
decode-time (1 of N), to the picture-output time of the last of 
the M pictures in the DPB, output-time(M of M), equals 
(N+M). Hence, there are (N+M) different pictures that are 
output from the first AVC stream up to the “suitable splice 
point. Each of the (N+M) different pictures has a respective 
output-time corresponding to one of (N+M) consecutive pic 
ture-output times, the first picture-output time being coinci 
dent with decode-time(1 of N). 
0048. In one embodiment, a first AVC stream is required to 
exhibit the following properties at the location where the 
“suitable splice point' becomes effective: 

0049. 1. An AVC decompression engine 222 (FIG. 2) 
that receives and decompresses a portion of the first AVC 
stream, that ends with the N' picture and includes the N 
consecutive pictures, must be able to: 
0050 A. Output all of the N consecutive pictures 
between the (N+M) picture-output times starting with 
and including decode-time(1 of N and ending with 
output-time(M of M), and 

0051 B. Output (N+M) different pictures during 
these (N+M) consecutive picture-output times. 

0.052 2. No picture in the first AVC stream prior to and 
including the N' picture must have an output time after 
output-time(M of M). 

0053. In summary, in one embodiment, a compression 
engine (e.g., encoder 111) or video processing device (e.g., 
splicer 112) may not provide a “suitable splice point” that 
results in a discontinuity or gap for any of the (M--N) picture 
output times, possibly forcing a previously output picture to 
be output repeatedly (i.e., because the picture corresponding 
to a respective picture-output time was not in the first AVC 
stream prior to the “suitable splice point). If a picture had an 
output time after output-time(M of M), it would reside in the 
DPB 297 and not be output. A video processing device and/or 
compression engine provides a message corresponding to a 
“suitable splice point' only if the corresponding location in 
the stream satisfies the above properties. 
0054. A splice operation of the first AVC stream to the 
second AVC stream is performed by a video splicing device 
(e.g., splicer 112, FIG. 2), located in the headend 110, net 
work 130, or elsewhere, by using values of the first data 
element and second data element, N and M, respectively, 
provided in a message (e.g., message or information 302) in 
the bitstream 300 (i.e., the compressed video stream or AVC 
stream). The video splicing device 112 uses the N and M 
values to produce a third AVC stream comprising of a portion 
of the first AVC stream followed by the second AVC stream. 
The portion of the first AVC stream in the third AVC stream 
terminates at the location of the first AVC stream after the N' 
picture. The first picture of the second AVC stream (FPOSAS) 
that follows the N' picture in the third stream is referred to as 
the FPOSAS-picture. The video splicing device 112 produces 
the third AVC stream with an overlapped transition period of 
M picture-output times. That is, the video splicing device 112 
produces the third AVC stream such that following four con 
ditions are met: 

0.055 1. the M pictures from the first AVC stream with 
successive output times and residing in the DPB buffer at 
a 'suitable splice point, areassigned a respective output 
(or display) time for each of the M picture-output times 
in accordance with their original output order, 
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0056 2. None of the pictures from the first AVC stream 
are decompressed during the overlapped transition 
period. That is, the latest decode time assigned to a 
picture from the first AVC stream is prior to the start of 
the overlapped transition period. 

0057 3. Mpictures from the second AVC stream, start 
ing with the FPOSAS-picture, are decompressed during 
the overlapped transition period. 

0058 4. None of the pictures from the second AVC 
stream are output during the overlapped transition 
period. The earliest picture-output time assigned to a 
picture from the second AVC stream is one picture 
output time after the end of the overlapped transition 
period. 

0059 Referring to FIG. 4, shown is a block diagram that 
illustrates, generally, picture interdependencies in an 
example video sequence of compressed pictures provided by 
the encoder 111, and more specifically, the conditions 
described above. The first row 402 of FIG. 4 comprises the 
output order of an exemplary GOP, such as received and 
decoded in decode order 404 (i.e., transmission order) at the 
decompression engine 222. The GOP comprises a sequence 
of compressed pictures (designated by picture types. Such as 
I. P. or B). The picture interdependencies are shown, in part, 
by the arrows above and below each picture (pictures num 
bered 1-25 at the top of each respective picture). An arrow tail 
shown at a picture depicts that that picture serves as a refer 
ence picture to the other picture where the corresponding 
arrow head is shown. That is, the arrow conveys that the other 
picture is predicted from the reference picture. For instance, 
in FIG. 4, picture 3 is predicted from (and hence depends 
from) picture 1 and picture 5. Although shown described 
having a similar pattern of dependency between bounds (e.g., 
between pictures 1 and 9, and pictures 9 and 17), one having 
ordinary skill in the art should appreciate that different pat 
terns and/or dependencies can be found from one bounded 
group to the next. 
0060. Beneath row 402 of FIG. 4 is the decode order 404, 
corresponding to the order in which the pictures are decoded 
for reconstruction at the decompression engine 222. The 
transmission order of pictures is different than the output or 
display order due to the need to have the reference pictures 
prior to decoding a picture. Note that P pictures can be for 
ward predicted or backwards predicted, and typically, that 
fact is not evident until the pictures are decoded. For instance, 
knowledge of the picture type (e.g., as ascertained by a 
header) does not necessarily convey how prediction is 
employed or picture interdependencies. 
0061 Beneath row 404 is section 406, which illustrates the 
machine state of the DPB 297, sorted (from top to bottom in 
406) in order of output from the DPB 297. Below section 406 
is row 408, which provides a value for M. For instance, it is 
noted that potential splice points 410 and 412 each follow a 
machine state of the DPB 297 that comprises three (M=3) 
pictures in consecutive output order (e.g., B7, bs, P. for poten 
tial splice point 410 and Bs, be, and P7 for potential splice 
point 412). In some embodiments, other values of M corre 
spond to potential splice points. 
0062. The third AVC stream is received by DHCT 200 and 
decompression is performed on the compressed picture of the 
third AVC stream by decompression engine 222. DHCT 200 
is an example of a receiver that houses a decoder (i.e., a 
decoding device. Such as decompression engine 222). 
Decompressed pictures are stored in the decompression 
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memory 299. The output system 248 serves to output (e.g., to 
display device 140) the decompressed pictures at their respec 
tive output times. Orchestration of decompression and out 
putting of pictures is performed according to the respective 
decode-time and output-time of each picture in the third AVC 
stream. When the portion of the third AVC stream corre 
sponding to the spliced first and second AVC streams is pro 
cessed by decompression engine 222, the overlapped transi 
tion period comes into effect. During the overlapped 
transition period, decompression engine 222 decompresses 
M consecutive pictures that emanated from the second AVC 
stream while outputting the last M pictures from the first AVC 
Stream. 

0063. In one embodiment, at least one of the N consecutive 
pictures prior to the identified “suitable splice point in the 
first AVC stream is also one of the M decompressed pictures 
of the first AVC stream in the DPB 297 with successive output 
times at the time that the “suitable splice point' becomes 
effective. 

0064. In one embodiment, N is required to be greater than 
M to announce the “suitable splice point in the first AVC 
stream with sufficient lead time before it becomes effective. 
In an alternate embodiment, N>M and N is also greater than 
a pre-specified threshold (e.g., three picture-output intervals 
or picture-output times). In yet another embodiment, the 
same “suitable splice point' is announced N times with 
respective messages corresponding respectively to each of 
the N consecutive picture in the first AVC stream. That is, 
starting with the first of the N consecutive in the first AVC 
stream, N instances of messages is provided in the video 
stream, each instance corresponding respectively to one of 
the N consecutive pictures. The information in the message 
conveys respective values for the first data element and sec 
ond data element as necessary to provide an indication of a 
potential or suitable splice point.” The first data element's 
value is N for the first picture and decreases by one succes 
sively in each Successive instance of the message and corre 
sponds to each one of the Successive access units in the 
sequence of N consecutive access units. The first data 
element's value, N, finally becomes equal to one for the N' 
picture. The second data element's value remains constant, 
equal to M, through the NSuccessive instances of the message 
that respectively corresponds to the N consecutive pictures. 
Two “different devices' may use two different announced 
messages that convey a potential splice point in the first AVC 
stream to prepare and perform the transition to the second 
AVC stream at the identified location of the “suitable splice 
point of the first AVC stream. A third “video splicing device' 
may use more than one, and possibly all N instances of 
messages to prepare and perform the transition. 
0065. In one embodiment, the video splicing device that 
produces the third AVC stream sets the decompression time 
for the FPOSAS-picture equal to output-time(1 of M), 
which is also equal to the decode-time(N of N)+1. 
0066. In one embodiment, the video splicing device 112 
provides the FPOSAS-picture with an output time equal to M 
picture-output times after its decompression time and the 
FPOSAS-picture serves as a past reference picture to at least 
one picture with a decode-time greater than the decode-time 
of the FPOSAS-picture. Thus, M picture-output times are 
added to the decode-time of the FPOSAS-picture. In another 
embodiment, the FPOSAS-picture in the third AVC stream is 
provided a picture-output time less than M picture-output 
times after its decompression time, forcing a shortened over 
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lapped transition period and at least one of the M pictures 
from the portion of the first AVC stream to not be displayed. 
In yet another embodiment, the output time of the FPOSAS 
picture is greater than or equal to (M-1) picture-output times 
after its decode-time, and the FPOSAS-picture serves as a 
future reference picture to at least one picture with a decode 
time greater than the decode-time of the FPOSAS-picture, 
including the picture from the second AVC stream that has an 
output time equal M picture-output times after the decom 
pression time of the FPOSAS-picture. 
0067. The FPOSAS-picture in the third AVC may be an 
IDR-picture. In another embodiment, the FPOSAS-picture in 
the third AVC may be an IDR-picture or an I-picture. In yet 
another embodiment, the FPOSAS-picture in the third AVC 
stream is an I-picture. 
0068. In one embodiment, a compression engine 111 that 
produces the first AVC stream provides each picture in the 
first AVC stream with their respective picture-output time 
delayed by one picture-output interval to cause the value of M 
to be increased by one. Although the maximum number of 
reference pictures that can be retained in the DPB 297 is 
reduced by one, it benefits the splicing operation by length 
ening the overlapped transition period from the first AVC 
stream to the second AVC stream by one picture-output inter 
val. The longer overlapped transition period tends to reduce 
any potential increase in the bit-rate of the third AVC stream 
that may manifest as a result of starting compression at the 
FPOSAS-picture without the benefit of reference pictures. 
0069. In an alternate embodiment, the video splicing 
device 112 provides a longer overlapped transition period by 
causing the last picture output from the portion of the first 
AVC stream to be output repeatedly over one or more extra 
picture-output intervals and setting the respective picture 
output times for the pictures from the portion of the second 
AVC stream accordingly. 
0070. In one embodiment, the video splicing device 112 
producing the third AVC stream retains in the bitstream the 
original information that conveyed the “suitable splice point' 
for the first AVC stream. The third AVC stream may then be 
spliced at a later time at the location in the third AVC stream 
where the “suitable splice point' becomes effective. Thus the 
portion of the third AVC stream containing the first AVC 
stream can be retained and the portion corresponding to the 
second AVC stream can be overwritten, in part or in its 
entirety, starting with the FPOSAS-picture. As a non-limiting 
example, when the second AVC stream corresponds to a first 
commercial, this allows for another splice operation to be 
performed to overwrite the second AVC stream by a fourth 
AVC stream that corresponds to a second commercial. The 
stream splicing operation from the third AVC stream to the 
fourth AVC stream can be performed by a different video 
splicing device than the one that produced the third AVC 
video stream. The produced fifth AVC stream comprises of 
the portion of the first AVC stream in the third AVC stream 
followed by the fourth AVC stream. 
0071. In one embodiment, the video splicing device pro 
ducing the third AVC stream uses the additional information 
for the “suitable splice point, to perform and enhance the 
splicing of the first and second AVC streams. 
0072. In one embodiment, a message conveying a “suit 
able splice point and corresponding to the first of N consecu 
tive pictures in the first AVC stream also includes a third data 
element that provides a value corresponding to P consecutive 
pictures prior to, but not including, the first of N consecutive 
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pictures (i.e., the identified picture). Whereas N conveys the 
location in the first AVC stream where the “suitable splice 
point” becomes effective, P conveys the number of consecu 
tive pictures in the first AVC stream that must be decom 
pressed prior to the first of the N consecutive pictures so that 
all (N+M) pictures can be output with their complete infor 
mation. For instance, if a user has merely started receiving a 
broadcast video program, it may not be possible to obtain all 
the information to decompress Some pictures that depend on 
reference pictures that were transmitted prior to when the user 
started receiving the program. Likewise, some pictures may 
indirectly depend on Some reference pictures that are not 
available. In an alternate embodiment, P may be the number 
ofpictures that must be decompressed prior to the N' picture, 
and P-N. In another embodiment, P pictures must be decom 
pressed to guarantee the output with complete information of 
the M pictures in the DPB. 
0073. In yet another embodiment, a message conveying 
information for a potential (i.e., suitable) “splice point” is 
only provided at a location in the AVC stream that guarantees 
the output with complete information of the M pictures in the 
DPB. Alternatively, it is only provided at a location in the 
AVC stream that guarantees the output with complete infor 
mation of the (N+M) pictures. 

Conveyance of Suitable Splice Points in the Bitstream 

0074 Having provided a general overview for the various 
systems and methods described herein, attention is directed to 
FIGS. 5-7 and FIGS. 8-10. FIGS. 5-7 are flow diagrams that 
illustrate example methods implemented in one embodiment 
by the encoder 111 to convey information (e.g., messages) to 
a splicer 112, the information including a cue to potential 
splice points and/or the machine state of pictures in the DPB 
297. FIGS. 8-10 are flow diagrams that illustrate example 
methods, implemented in one embodiment by a splicer 112, 
that receive and process the information and video stream 
provided by the encoder 111 to assist in the concatenation 
(splicing) process. In general, one or more embodiments of 
the example methods provide (or receive) a message convey 
ing a potential splice point in the bitstream located N access 
units from the location in the bitstream of the message or the 
current access unit. The message also conveys for the identi 
fied splice point the number of access units in the DPB 297 
(decoded picture buffer at the decoder), M, as explained 
above. A splicing device (e.g., splicer 112) may use the iden 
tified splice point to concatenate two bitstreams, imparting at 
the decoder 222 a splice transition period that spans Mpicture 
output intervals. During the splice transition period at the 
decoder 222, a picture from the first bitstream is output from 
the DPB 297 while each decoded picture from the second 
bitstream enters the DPB 2.97. 

0075. The provided message may serve as a cue that would 
be provided by the encoder 111 to convey a suitable splice 
point in the bitstream to the splicing device 112 (e.g., the 
receiving device). The splicing device 112, in one embodi 
ment, may implement a method of receiving the provided 
message, interpreting the information in the provided mes 
sage to determine whether to exercise initiating and splice 
operation at an identified potential splice point. The splicing 
device 112 performs a splicing operation based on one or 
more received messages, each containing information point 
ing to distinctive splice points in the bitstream. In another 
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embodiment, several messages are received at the splicing 
device 112 but one or more of the messages point to the same 
splice point in the bitstream. 
0076 A splice point is located N access units from the 
current access unit or the location from where the message is 
located in the bitstream. Herein, a potential splice point is 
characterized as: (1) a location in the bitstream in which M 
pictures in the DPB have successive picture-output times, and 
(2) the earliest output time of the Mpictures equals the output 
time immediately after the decode time of the N' picture 
(e.g., the decode time of the N' picture plus one picture 
output interval). 
0077. The splicing device 112 that uses the received mes 
sage (e.g., 302, FIG. 3) can use the information to cause a 
transition period at the decoder 222 in which pictures from the 
first bitstream in the DPB 297 are output while pictures from 
the second bitstream are decoded and stored in the DPB. 

0078. As N identifies the location of a potential splice 
point in the bitstream, it may be expressed in the message in 
one of different forms that connotes the number of consecu 

tive frames, access units, or slices in the bitstream to identify 
the location of a suitable splice point from the location of the 
provided message. Different embodiments expressing N dif 
ferently, as shown below. One method does not convey N in 
the message but Monly. 
0079 A potential splice point may be announced in one or 
more, and possibly all of the N access units (i.e., an access 
unit is a distinct encoded picture in the compressed video 
stream, or bitstream, that precedes the location of the poten 
tial splice point). The value of N is decremented in successive 
instances of the message in consecutive access units in the 
bitstream that precede the identified splice point 
0080. The splicing device or splicer 112 may use an iden 

tified splicing point to produce a concatenation of two bit 
streams. At the decoder 222, the concatenated bitstream 
exhibits a transition period that spans Mpicture-output times. 
As a picture from the first bitstream is output from the DPB 
297 during the transition period, a corresponding picture from 
the second bitstream is decoded and stored in the DPB. A 
decoded picture from the second bitstream can occupy the 
DPB vacancy created from outputting the picture from first 
bitstream. The splicer 112 may include MMCOs (memory 
management and control operations that remove a decoded 
picture that resides in the DPB) to remove some or all of the 
pictures of the first bitstream from the DPB 297. However, in 
Some embodiments, the splicer 112 may start the second 
bitstream with an IDR and make proper use of no output of 
prior pics flag. 
0081. The earliest picture-output time assigned to a pic 
ture from the second bitstream by the splicer 112 is one 
picture-output time after last output picture from the first 
bitstream. However, it should be noted that in some embodi 
ments, the splicer 112 may opt to use an identified splice point 
but use a transition period less than M. Likewise, the DPB 297 
may have more than M pictures at the identified splice point 
and the splicer 112 may need to employ MMCOs. 
0082 Some example message syntaxes corresponding to 
the conveyed information are presented below from which 
various method and system embodiments are contemplated. 
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Splice Point Cuel Message Syntax 
0083 

splice point cue1(payloadSize) { C Descriptor 

N num fields to prior pics dpb output 5 u(8) 
M num fields dpb output delay 5 u(5) 
num prior pics in dipb 5 u(5) 
for (j = 0; j < num prior pics in dipb; j++) { 

consecutive poc flag i 5 u(1) 
pic structi 5 u(3) 

Splice Point Cuel Message Semantics 
I0084. The splice point cuel message is intended to pro 
vide early cues for pre-conditioned splice points. This mes 
sage may provide early cues to assist digital program inser 
tion. Concatenation devices may make use of this information 
to generate the IDR prior pictures output cue message. 
I0085 N num fields to prior pics dpb output specifies 
the time, in field output time units, from decoding of current 
access unit to the decoding of access unit immediately prior to 
the indicated splice point to which this message applies. 
I0086 M num fields dpb output delay specifies the 
time, infield output time units, from first picture to last picture 
in DPB exhibiting contiguous output times and with the first 
picture having output time equal to N num fields to prior 
pics dpb output +2. A frame is considered 2 fields time. 
I0087 num prior pics in dpb indicates the number of 
prior pictures remaining in the DPB to be output after the 
decoding of the associated access unit prior to the indicated 
splice point. Notall pictures in the DPB may have consecutive 
output times. 
I0088 consecutive poc flagi equal to 1 indicates that the 
picture has a consecutive picture order count as compared to 
previous picture output from the DPB. Picture order counts 
are consecutive if the increments are 1 for field pictures and 2 
for frame pictures, or the pictures are intended to be output 
without gaps. The pictures are sorted by corresponding pic 
ture order counts from Smallest value to highest value. 
I0089 pic structi indicates the pic struct value that is 
associated with each picture. The pictures are sorted by cor 
responding picture order counts from Smallest value to high 
est value. 

Splice Point Cue2 Message Syntax 
0090 

splice point cue2(payloadSize) { C Descriptor 

N num AU to prior pics dipb output 5 u(8) 
M num AU dpb output delay 5 u(5) 
num prior pics in dipb 5 u(5) 
for (j = 0; j < num prior pics in dipb; j++) { 

consecutive poc flag i 5 u(1) 
pic structi 5 u(3) 

Splice Point Cue2 Message Semantics 
0091. The splice point cue2 message is intended to pro 
vide early cues for pre-conditioned splice points. This mes 
sage may provide early cues to assist digital program inser 
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tion. Concatenation devices may make use of this information 
to generate an IDR prior pictures output cue message. 
0092 N num AU to prior pics dpb output specifies 
the number of access units, from decoding of current access 
unit to the decoding of access unit immediately prior to the 
indicated splice point to which this message applies. 
0093 M num AU dpb output delay specifies the num 
ber of access units in DPB with contiguous output times. The 
first picture has output time equal to N num fields to prior 
pics dpb output +2. 
0094 num prior pics in dpb indicates the number of 
prior pictures remaining in the DPB to be output after the 
decoding of the associated access unit prior to the indicated 
splice point. Notall pictures in the DPB may have consecutive 
output times. 
0095 consecutive poc flagi equal to 1 indicates that the 
picture has a consecutive picture order count as compared to 
previous picture output from the DPB. Picture order counts 
are consecutive if the increments are 1 for field pictures and 2 
for frame pictures, or the pictures are intended to be output 
without gaps. The pictures are sorted by corresponding pic 
ture order counts from Smallest value to highest value. 
0096 pic structi indicates the pic struct value that is 
associated with each picture. The pictures are sorted by cor 
responding picture order counts from Smallest value to high 
est value. 

Splice Point Cue3 Message Syntax 

0097 

splice point cues (payloadSize) { C Descriptor 

N num AU to prior pics dpb output u(8) 
M num AU dpb output delay 5 u(4) 
num prior pics in dipb u(4) 
last pic before splice POC 5 u(32) 
if CpbDpbDelaysPresentFlag) { 

splice pic initial buffering delay 5 u(v) 
splice pic dipb output delay 5 u(v) 

Splice Point Cue3 Message Semantics 
0098. The splice point cues message is intended to pro 
vide early cues for pre-conditioned splice points. This mes 
sage may provide early cues to assist digital program inser 
tion. Concatenation devices may make use of this information 
to generate an IDR prior pictures output cue message. 
0099 N num frames to prior pics dpb output speci 

fies the number of frames, from decoding of current frame to 
the decoding of frame immediately prior to the indicated 
splice point to which this message applies. 
0100 M num frames dpb output delay specifies the 
number of frames in DPB with contiguous output times. The 
first frame has output time equal to N num frames to prior 
pics dpb output +22 
0101 num prior frames in dpb indicates the number of 
frames remaining in the DPB to be output after the decoding 
of the associated frame prior to the identified potential splice 
point. Not all pictures in the DPB may have consecutive 
output times. 
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0102 last frame before splice POC specifies the pic 
ture order count of the frame prior to the identified splice 
point. 
0103 splice pic initial buffering delay specifies the ini 

tial buffering delay effective at the picture in the stream 
immediately after the identified splice point. 
0104 splice pic dpb output delay specifies the DPB 
output delay (e.g., PTS-DTS) effective at the picture in the 
stream immediately after the identified splice point. 

Splice Point DPB Cue4 Message Syntax 
01.05 

splice point DPB cue4(payloadSize) { C Descriptor 

num prior pics in dipb 5 u(5) 
for (j = 0; j < num prior pics in dipb; j++) { 

consecutive poc flag i 5 u(1) 
pic structi 5 u(3) 

Splice Point DPBCue4Message Semantics 
0106 The splice point DPB cue message is intended to 
provide DPB cues for pre-conditioned splice points. The mes 
sage shall contain information of the DPB state after comple 
tion of the DPB process as described in clause C.2 of ITU 
Recommendation H.264 for the associated access unit. This 
message may provide cues to assist digital program insertion. 
Concatenation devices may make use of this information to 
generate IDR prior pictures output cue message. 
0107 num prior pics in dpb indicates the number of 
prior pictures remaining in the DPB to be output after the 
decoding of the associated access unit. 
0.108 consecutive poc flagi equal to 1 indicates that the 
picture has consecutive picture order count as compared to 
previous picture output from the DPB. Picture order counts 
are consecutive if the increments are 1 for field pictures and 2 
for frame pictures, or the pictures are intended to be output 
without gaps. The pictures are sorted by corresponding pic 
ture order counts from Smallest value to highest value. 
0109 pic structi indicates the pic struct value that is 
associated with each picture. The pictures are sorted by cor 
responding picture order counts from Smallest value to high 
est value. 
0110 Having described some example message syntaxes, 

it should be appreciated that one method embodiment, shown 
in FIG. 5 and denoted as method 500, comprises providing a 
Video stream in a transport stream, the first video stream 
comprising a plurality of compressed pictures (502), and 
providing information in the video stream, wherein the infor 
mation includes plural data fields, the provided information 
comprising: a first data field corresponding to a location in the 
Video stream of a potential splice point in the video stream, 
wherein the value of the first data field identifies a location in 
the video stream after the location of the provided informa 
tion in the video stream; a second data field corresponding to 
decompressed pictures yet to be output (DPYTBO) by a 
video decoder at the identified potential splice point (IPSP) 
when the video decoder decompresses the video stream, 
wherein the value of the second data field is a number corre 
sponding to the DPYTBO by the video decoder at the IPSP; 
and a third data field corresponding to pictures with contigu 
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ous output times (WCOT), wherein the value of the third field 
corresponds to a set ofpictures WCOT of the DPYTBO by the 
video decoder at the IPSP (504). 
0111. Another method embodiment, shown in FIG. 6 and 
denoted as method 600, comprises providing a video stream 
in a transport stream, the first video stream comprising a 
plurality of compressed pictures (602), and providing infor 
mation in the video stream, wherein the information includes 
plural data fields, the provided information comprising: a first 
data field corresponding to decompressed pictures yet to be 
output (DPYTBO) by a video decoder at a potential splice 
point (IPSP) when the video decoder decompresses the video 
stream, wherein the value of the first data field is a number 
corresponding to the DPYTBO by the video decoder at the 
IPSP; and a plurality of second data fields, wherein each of the 
plurality of second data fields corresponds to a respective 
DPYTBO by the video decoder at the IPSP, wherein the 
number of second data fields in the plurality of second data 
field equals to the value of the first data field, and wherein the 
value of each of the second data field indicates how each of 
the respectively corresponding DPYTBO at the IPSP is to be 
output by the video decoder (604). 
0112 Another method embodiment, shown in FIG. 7 and 
denoted as method 700, comprises providing a video stream 
in a transport stream, the first video stream comprising a 
plurality of compressed pictures (702), and providing infor 
mation in the video stream, wherein the information includes 
plural data fields, the provided information comprising: a first 
data field corresponding to decompressed pictures yet to be 
output (DPYTBO) by a video decoder at a potential splice 
point (IPSP) when the video decoder decompresses the video 
stream, wherein the value of the first data field is a number 
corresponding to the DPYTBO by the video decoder at the 
IPSP; and a plurality of second data fields that provide infor 
mation corresponding to the relative output times of the 
DPYTBO by the video decoder at the IPSP (704). 
0113. In addition, one having ordinary skill in the art, in 
the context of the present disclosure, should appreciate that 
receive-side (e.g., at a video processing device such as the 
splicer 112) method embodiments are contemplated that 
largely mirror the transmit-side methods described above in 
association with FIGS. 5-7. Accordingly, one method 
embodiment, shown in FIG. 8 and denoted as method 800, 
comprises receiving a video stream in a transport stream, the 
first video stream comprising a plurality of compressed pic 
tures (802), and receiving information in the video stream, 
wherein the information includes plural data fields, the 
received information comprising: a first data field corre 
sponding to a location in the video stream of a potential splice 
point in the video stream, wherein the value of the first data 
field identifies a location in the video stream after the location 
of the received information in the video stream; a second data 
field corresponding to decompressed pictures yet to be output 
(DPYTBO) by a video decoder at the identified potential 
splice point (IPSP) when the video decoder decompresses the 
video stream, wherein the value of the second data field is a 
number corresponding to the DPYTBO by the video decoder 
at the IPSP; and a third data field corresponding to pictures 
with contiguous output times (WCOT), wherein the value of 
the third field corresponds to a set of pictures WCOT of the 
DPYTBO by the video decoder at the IPSP (804). 
0114. Another method embodiment, shown in FIG. 9 and 
denoted as method 900, comprises receiving a video stream in 
a transport stream, the first video stream comprising a plural 
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ity of compressed pictures (902), and receiving information 
in the video stream, wherein the information includes plural 
data fields, the received information comprising: a first data 
field corresponding to decompressed pictures yet to be output 
(DPYTBO) by a video decoder at a potential splice point 
(IPSP) when the video decoder decompresses the video 
stream, wherein the value of the first data field is a number 
corresponding to the DPYTBO by the video decoder at the 
IPSP; and a plurality of second data fields, wherein each of the 
plurality of second data fields corresponds to a respective 
DPYTBO by the video decoder at the IPSP, wherein the 
number of second data fields in the plurality of second data 
field equals to the value of the first data field, and wherein the 
value of each of the second data field indicates how each of 
the respectively corresponding DPYTBO at the IPSP is to be 
output by the video decoder (904). 
0.115. Another method embodiment, shown in FIG.10 and 
denoted as method 1000, comprises receiving a video stream 
in a transport stream, the first video stream comprising a 
plurality of compressed pictures (1002), and receiving infor 
mation in the video stream, wherein the information includes 
plural data fields, the received information comprising: a first 
data field corresponding to decompressed pictures yet to be 
output (DPYTBO) by a video decoder at a potential splice 
point (IPSP) when the video decoder decompresses the video 
stream, wherein the value of the first data field is a number 
corresponding to the DPYTBO by the video decoder at the 
IPSP; and a plurality of second data fields that provide infor 
mation corresponding to the relative output times of the 
DPYTBO by the video decoder at the IPSP (1004). 
0116. In some embodiments, additional (or fewer) steps 
for one or more of the above-described methods are contem 
plated to be within the scope of the disclosure. 
0117. Further, one having ordinary skill in the art, in the 
context of the present disclosure, should understand that any 
of the above methods may be considered without including 
explicitly the consecutive poc flag of each picture in the 
DPB and its pic struct. Likewise, it should be understood, in 
the context of the present disclosure, that any of the above 
methods could be amended to include any of the syntax 
elements described in other parts of this disclosure or the 
sections entitled: Forewarning location of end of stream in 
spliced bitstreams, or/and in the section entitled: Method to 
control DPB output in non-seamless spliced bitstreams with 
end of stream. 
Method to Control DPB Output in Non-Seamless Spliced 
Bitstreams with end of stream 
0118. Having described the conveyance of information 
between an encoder 111 and video processing device (e.g., 
splicer 112), attention is directed to certain system and/or 
method embodiments for providing, receiving, and/or pro 
cessing of control information, the control information (or 
information) passed through by the splicer 112 from the 
encoder 111 in some embodiments, or generated by the 
splicer 112 (e.g., in response to the information received from 
the encoder 111 as described above) in some embodiments. 
Such control information enables a video processing device, 
such as the DHCT 200, to orchestrate the output of pictures 
from the DPB 297. The message according to the following 
description provides information to control the output of DPB 
pictures at the splice point of non-seamless concatenated 
bitstreams. For instance, and referring to FIG. 3, relevant to 
this discussion are machine states of the DPB 297 where M 
equals, for instance, two (2). The message can serve as a tool 
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to splicing devices along with the end of stream NAL unit 
and no output of prior pics flag. The message is provided 
in the bitstream prior to the end of stream NAL unit to 
identify its location and specify the output behavior of non 
previously output pictures in the DPB 297 at the time that the 
end of stream NAL unit becomes effective. Information that 
specifies the output behavior of each non-previously output 
DPB picture allows for outputting a picture, not outputting, or 
outputting the picture for a number of consecutive times prior 
to outputting the Subsequent picture from the first bitstream. 
The message may be signaled ahead with information that 
points to the location of the end of stream 
0119. One method provides a message that serves as a cue 
that is provided by a splicing device 112 to a decoder 222 to 
convey information that alleviates the non-seamless transi 
tion to a concatenated stream. As described herein, the con 
cept of N may be used to identify the location of a splice point 
in the bitstream and may be expressed in the message in one 
of different forms that connotes the number of consecutive 
frames, access units, or slices in the bitstream to identify the 
location of the splice point from the location of the message. 
Different method embodiments for expressing N in the mes 
sage are disclosed herein. One method embodiment does not 
convey N but only information to control the output of pic 
tures. 

0120 A potential splice point may be announced in one or 
more, and possibly all of the N access units preceding the 
location of the splice point. The value of N is decremented in 
Successive instances of the message in consecutive access 
units that precede the splice point 
0121. A decoder, such as decoder or decompression 
engine 222, may use the provided message to alleviate the 
effects of a non-seamless concatenation of two bitstreams. At 
the decoder 222, the concatenated bitstream exhibits a tran 
sition period that spans M picture-output times. As a picture 
from the first bitstream is output from the DPB 297 during the 
transition period, control information specifies the outputting 
of each picture. Outputting may be consistent with pic struct, 
but for an interlaced source, the splicing device 112 provides 
information to prohibit the manifestation of motion jitter. 
Hence, for an interlaced source, the last output field of an 
interlaced frame is output, as both the top and bottom fields, 
to satisfy the repetition amount specified by the output cue in 
the message. 
0122. In similar fashion to the disclosure above, some 
example syntaxes are provided below, from which various 
systems and methods are contemplated that convey or receive 
Such information and process the same. 

IDR Prior Pictures Output Cue Message Syntax 

(0123 

IDR prior pic output cue(payloadSize) { C Descriptor 

use no output of prior pics flag 5 u(1) 
num prior pics in dipb 5 u(5) 
for (j = 0; j < num prior pics in dipb; j++) { 

output cueil 5 u(3) 
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IDR Prior Pictures Output Cue Message Semantics 
0.124. The IDR prior pic output cue message is intended to 
assist the decoder 222 in outputting prior pictures remaining 
in the DPB 297 from the previous bitstream across a concat 
enation. This message applies to the prior pictures output by 
the DPB process triggered by the decoding of an End of 
Stream NAL unit or an IDR access unit. The message shall be 
in the same access unit as the effected End of Stream NAL 
unit, or if there is no End of Stream NAL unit, in the same 
access unit as the effected IDR NAL. This message may be 
useful for digital program insertion applications. Further, it 
may help the decoder 222 to maintain continuous picture 
output for bitstreams having a discontinuous DPB output 
across concatenation points. In Such applications, this mes 
sage may be output by concatenation devices (e.g., splicer 
112). 
0.125 use no output of prior pics flag equal to 1 speci 
fies that the decoder should use the no output of prior pics 
flag as specified in the IDR access unit regardless of the 
inference rules as specified by section X.X., and across 
End of Stream NAL unit. 
0.126 num prior pics in dipb indicates the number of 
prior pictures remaining in the DPB 297 to be output during 
the decoding of the IDR access unit. 
I0127 output cueil indicates cues for the output of each 
prior picture in the DPB 297, according to Table X-X below. 
The pictures are sorted by corresponding picture order counts 
from smallest value to highest value. The decoder 222 may 
make use of the output cue for better visual experience. 

TABLE X-X 

Value Recommended output cue for picture 

O Picture may be discarded without output 
Picture may be output according to pictures pic struct 

2 Picture's output as indicated by pic struct may be repeated 
OC 

3 Picture's output as indicated by pic struct may be repeated 
twice 

4 Picture's output as indicated by pic struct may be repeated 
indefinitely until first picture is output from DPB afier the 
decoding of the IDR access unit 

5... 7 Reserved 

1 

I0128. Note (denoted by an astericks) that for interlaced 
Video sources, repetition may mean that the last output field of 
an interlaced frame is output as both the top and bottom fields 
to satisfy the number of repetitions specified by output cue. 
Alternatively, repetition by causing a field to be displayed for 
both and top fields may require the decoder 222 to perform 
anti-flicker or anti-fluttering filter on the output field. Alter 
natively, an instance of the field is output filtered (e.g., when 
the field is output as top field) and the second instance is not 
(e.g., bottom field). Or, the fields of an interlaced pictures may 
be de-interlaced by a de-interlacing method in the decoder 
222. 
0129 
IDR Prior Pictures Output Cue Message Syntax 
O130 

Another example message syntax is as follows: 

IDR prior pic output cue(payloadSize) { C Descriptor 

num prior pics in dipb 5 u(5) 
for (j = 0; j < num prior pics in dipb; j++) { 

output cueil 5 u(3) 
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IDR Prior Pictures Ouput Cue Message Semantics 
0131 The IDR prior pic output cue message is intended to 
assist the decoder 222 in outputting prior pictures remaining 
in the DPB 297 from the previous bitstream across a concat 
enation. This message applies to the prior pictures output by 
the DPB process triggered by the decoding of an End of 
Stream NAL unit or an IDR access unit. The message shall be 
in the same access unit as the effected End of Stream NAL, or 
if there is no End of Stream NAL, in the same access unit as 
the effected IDRNAL. This message may be useful for digital 
program insertion applications. Further, it may help the 
decoder 222 to maintain continuous picture output for bit 
streams having discontinuous DPB output across concatena 
tion points. In Such applications, this message may be output 
by concatenation devices. 
0132 num prior pics in dpb indicates the number of 
prior pictures remaining in the DPB 297 to be output during 
the decoding of the IDR access unit. 
0.133 output cueil indicates cues for the output of each 
prior picture in the DPB 297, according to Table X-X1. The 
pictures are sorted by corresponding picture order counts 
from smallest value to highest value. The decoder 222 may 
make use of the output cue for better visual experience. 

TABLE X-X1 

Value Recommended output cue for picture 

Picture may be discarded without output 
Picture may be output according to picture's pic struct 
Picture's output as indicated by pic struct may be repeated once 
Picture's output as indicated by pic struct may be repeated twice 
Picture's output as indicated by pic struct may be repeated 
indefinitely until first picture is output from DPB after the 
decoding of the IDR access unit 

5 Repeat picture output as indicated by pic struct until the 
output time of the next picture in the DPB. 
Output the last picture once again 

7 Reserved 
6 

0134) Note (denoted by an astericks) that for an interlaced 
Video source, repetition may mean that the last output field of 
an interlaced frame is output as both the top and bottom fields 
to satisfy the number of repetitions specified by output cue. 
Alternatively, repetition by causing a field to be displayed for 
both and top fields may require the decoder 222 to perform 
anti-flicker or anti-fluttering filter on the output field. Alter 
natively, an instance of the field is output filtered (e.g., when 
the field is output as top field) and the second instance is not 
(e.g., bottom field). Or, the fields of an interlaced pictures may 
be de-interlaced by a de-interlacing method in the decoder 
222. 
0135 Any of the above example syntax and corresponding 
methods of this section may be amended to include any of the 
syntax elements described in other parts of this disclosure or 
in the sections entitled: Forewarning location of end of 
stream in spliced bitstreams, or/and in Conveyance of suitable 
splice points in the bitstream. 
Forewarning Location of End of Stream in spliced bit 
Streams 

0136. One method described below provides for transmit 
ting or receiving a message that conveys the location of an 
end of stream NAL unit in the bitstream. The end of stream 
NAL unit is the last NAL unit in the access unit that ends a 
bitstream. In some system and/or method embodiments, a 
new bitstream may immediately follow that access unit that 
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ended the bitstream. The provided message conveys an end of 
stream in the bitstream located N access units from the loca 
tion of the message in the bitstream. The provided or received 
message may serve as a cue that can be provided by a splicing 
device 112 or other equipment to convey to a decoder, Such as 
decoder 222, the location of the forthcoming end of stream 
NAL unit. The end of stream is located N access units from 
the current access unit or the location of the message. 
0.137 As some receivers may potentially process and 
interpret non-VCL (non video coding layer) NAL units in the 
back-end, a decoder may use the information in the provided 
or received message to anticipate and plan a transition from a 
first to a second bitstream. 

0.138. As N identifies the location of an end of stream 
NAL unit, it may be expressed in the message in one of 
different forms that connotes the number of consecutive 
frames, access units, or slices in the bitstream to identify the 
location of end of stream from the location of the provided 
or received message. Several syntax (and hence methods) of 
expressing N in the message are described below. 

End of Stream Cuel Message Syntax 

0.139 

end of Stream cue1(payloadSize) { C Descriptor 

N num fields to end of stream 5 u(8) 

End of Stream Cuel Message Semantics 

0140. The end of stream cue 1 message is intended to 
provide forewarning of the end of stream to allow ample 
time for decoders, such as decoder 222, to anticipate and plan 
a change from a first to a second bitstream. 
0141 N num fields to end of stream specifies the 
time, in field output time units, from decoding of current 
access unit to the decoding of access unit immediately prior to 
the end of stream to which this message applies. 

End of stream Cue2 Message Syntax 

0142 

end of Stream cue2(payloadSize) { C Descriptor 

N num AU to end of stream 5 u(8) 

End of stream Cue2 Message Semantics 

0143. The end of stream cue2 message is intended to 
provide forewarning of the end of stream to allow ample 
time for decoders to anticipate and plan a change from a first 
to a second bitstream. 

014.4 N num AU to end of stream specifies the num 
ber of access units, from decoding of current access unit to the 
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decoding of access unit immediately prior to the end of 
stream to which this message applies. 

End of stream Cue3 Message Syntax 
(0145 

splice point cues (payloadSize) { C Descriptor 

N num frames to end of stream u(8) 

End of Stream Cue3 Message Semantics 
0146 The end of stream cue3 message is intended to 
provide forewarning of the end of stream to allow ample 
time for decoders to anticipate and plan a change from a first 
to a second bitstream. 
0147 N num frame to end of stream specifies the 
number of frames, from decoding of current frame to the 
decoding of frame immediately prior to the end of stream to 
which this message applies. 
0148 Any of the above syntaxes (and hence correspond 
ing methods) may be amended to include any of the syntax 
elements described in other parts of this document or in the 
section entitled: Method to control DPB output in non-seam 
less spliced bitstreams with end of stream, or/and in the 
section entitled: Conveyance of suitable splice points in the 
bitstream. 
0149 Any process descriptions or blocks in flow diagrams 
should be understood as representing modules, segments, or 
portions of code which include one or more executable 
instructions for implementing specific logical functions or 
steps in the process, and alternate implementations are 
included within the scope of the embodiments in which func 
tions may be executed out of order from that shown or dis 
cussed, including Substantially concurrently or in reverse 
order, depending on the functionality involved, as would be 
understood by those reasonably skilled in the art of the 
present disclosure. 
0150. Additionally, though the various methods are 
described above in the context of the implementation envi 
ronment disclosed in FIGS. 1 and 2, it should be appreciated 
that other implementation environments are contemplated to 
be within the scope of the disclosure, and hence the various 
methods described herein are not limited to the environment 
in those figures. 
0151. It should be emphasized that the above-described 
embodiments of the present disclosure are merely possible 
examples of implementations, merely set forth for a clear 
understanding of the principles of the disclosure. Many varia 
tions and modifications may be made to the above-described 
embodiment(s), and all Such modifications and variations are 
intended to be included herein within the scope of this dis 
closure and protected by the following claims. 

At least the following is claimed: 
1. A method, comprising: 
providing a video stream in a transport stream, the first 

Video stream comprising a plurality of compressed pic 
tures; and 

providing information in the video stream, wherein the 
information includes plural data fields, the provided 
information comprising: 
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a first data field corresponding to a location in the video 
stream of a potential splice point in the video stream, 
wherein the value of the first data field identifies a loca 
tion in the video stream after the location of the provided 
information in the video stream; 

a second data field corresponding to decompressed pic 
tures yet to be output (DPYTBO) by a video decoder at 
the identified potential splice point (IPSP) when the 
video decoder decompresses the video stream, wherein 
the value of the second data field is a number corre 
sponding to the DPYTBO by the video decoder at the 
IPSP; and 

a third data field corresponding to pictures with contiguous 
output times (WCOT), wherein the value of the third 
field corresponds to a set of pictures WCOT of the 
DPYTBO by the video decoder at the IPSP. 

2. The method of claim 1, wherein the provided informa 
tion further comprises of a plurality of fourth data fields, 
wherein each of the plurality of fourth data fields corresponds 
to a respective DPYTBO by the video decoder at the IPSP. 
wherein the number of fourth data fields in the plurality of 
fourth data field equals to the value of the second data field, 
and wherein the value of each of the fourth data fields indi 
cates whether the respectively corresponding DPYTBO is a 
picture WCOT. 

3. The method of claim 1, wherein the provided informa 
tion further comprises of one or more fourth data fields, and 
wherein pictures WCOT at the IPSP can be determined by the 
video decoder from the one or more fourth data fields. 

4. The method of claim 1, wherein the value of the third 
data field represents field output times. 

5. The method of claim 2, wherein the provided informa 
tion further comprises of a plurality of fifth data fields, 
wherein each of the plurality offifth data fields corresponds to 
a respective DPYTBO by the video decoder at the IPSP. 
wherein the number of fifth data fields in the plurality of fifth 
data field equals to the value of the second data field, and 
wherein the value of each of the fifth data fields indicates 
whether the output of each DPYTBO by the video decoder at 
the IPSP or a portion thereof is to be repeated. 

6. The method of claim 1, wherein the value of the third 
data field represents a number of pictures. 

7. The method of claim 1, the provided information further 
comprises of a sixth data field, wherein the value sixth data 
field identifies the last picture in the set of pictures WCOT of 
the DPYTBO by the video decoder at the IPSP. 

8. The method of claim 1, wherein the provided informa 
tion further comprises of a seventh data field, wherein the 
value of the seventh data field provides an initial delay of a 
compressed picture buffer at the IPSP when the video decoder 
decompresses the video stream. 

9. The method of claim 1, wherein the provided informa 
tion further comprises of an eighth data field, wherein the 
value of the eighth data field provides an output picture delay 
of a decoded picture buffer at the IPSP when the video 
decoder decompresses the video stream. 

10. The method of claim 8, wherein the provided informa 
tion further comprises of a eighth data field, wherein the value 
of the eighth data field provides an output picture delay of a 
decoded picture buffer at the IPSP when the video decoder 
decompresses the video stream. 

11. The method of claim 1, wherein the provided informa 
tion in the video stream is provided in a message in the video 
Stream. 
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12. A method, comprising: 
providing a video stream in a transport stream, the first 

Video stream comprising a plurality of compressed pic 
tures; and 

providing information in the video stream, wherein the 
information includes plural data fields, the provided 
information comprising: 

a first data field corresponding to decompressed pictures 
yet to be output (DPYTBO) by a video decoder at a 
potential splice point (IPSP) when the video decoder 
decompresses the video stream, wherein the value of the 
first data field is a number corresponding to the 
DPYTBO by the video decoder at the IPSP; and 

a plurality of second data fields, wherein each of the plu 
rality of second data fields corresponds to a respective 
DPYTBO by the video decoder at the IPSP, wherein the 
number of second data fields in the plurality of second 
data field equals to the value of the first data field, and 
wherein the value of each of the second data field indi 
cates how each of the respectively corresponding 
DPYTBO at the IPSP is to be output by the video 
decoder. 

13. The method of claim 12, wherein the value of one of the 
plurality of the second data fields corresponds to foregoing 
the output of the picture corresponding to the respective sec 
ond data field. 

14. The method of claim 12, wherein the value of one of the 
plurality of the second data fields corresponds to allowing the 
output of the picture corresponding to the respective second 
data field to be repeated once. 

15. The method of claim 13, wherein the value of another 
of the plurality of the second data fields corresponds to allow 
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ing the output of the picture corresponding to the respective 
second data field to be repeated twice. 

16. The method of claim 12, wherein the value of one of the 
plurality of the second data fields corresponds to allowing the 
output of the picture corresponding to the respective second 
data field to be repeated one of more than once or until the 
output of next picture to be output from the DPYTBO. 

17. The method of claim 12, wherein the provided infor 
mation in the video stream is provided in a message in the 
Video stream. 

18. A method, comprising: 
providing a video stream in a transport stream, the first 

video stream comprising a plurality of compressed pic 
tures; and 

providing information in the video stream, wherein the 
information includes plural data fields, the provided 
information comprising: 

a first data field corresponding to decompressed pictures 
yet to be output (DPYTBO) by a video decoder at a 
potential splice point (IPSP) when the video decoder 
decompresses the video stream, wherein the value of the 
first data field is a number corresponding to the 
DPYTBO by the video decoder at the IPSP; and 

a plurality of second data fields that provide information 
corresponding to the relative output times of the 
DPYTBO by the video decoder at the IPSP. 

19. The method of claim 18, wherein the provided infor 
mation conveys repeating the output of at least one of the 
DPYTBO by the video decoder at the IPSP. 

20. The method of claim 18, wherein the provided infor 
mation conveys a gap in output of the DPYTBO by the video 
decoder at the IPSP. 


