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1. Introduction

Instantaneous decoder refresh refers to “clean” random access, where no data prior to the random access position is referred to in the decoding process. JVT-B041 analyzed the requirements for instantaneous decoder refresh, and appropriate syntax and semantics were published in JVT-B109 and reviewed during the Geneva meeting. There was no disagreement on the contents of JVT-B109, but as the review was done in such a late phase of the meeting, the final decision of the adoption was deferred to the Fairfax meeting. This contribution recaps the main points of JVT-B041 and JVT-B109 regarding instantaneous decoder refresh and includes a WD text proposal. No technical change compared to JVT-B041 and JVT-B109 has been done. 

The gradual decoder refresh aspect of JVT-B109 has been developed further and is presented in JVT-C074. The timestamp signaling aspect of JVT-B109 is reconsidered and presented in JVT-C070.

Section 2 presents the proposal and Annex A of the contribution presents the proposed changes to the standard text.

2. Proposal

2.1 Overview

This section recaps the proposal in JVT-B109. There were two aspects in the proposal: identification of random access positions using a specific NAL packet type and a specific picture number update rule in the instantaneous decoder refresh positions. 

2.2 Instantaneous Decoder Refresh NAL Packet

An Instantaneous Decoder Refresh NAL Packet (IDERP) indicates a “clean” random access position, from which decoding and displaying can be re-started without reception of any prior coded slices or data partitions. An IDERP contains a single I- or SI-slice. Once IDERP is used for one slice of a picture, all other slices of the picture are also encapsulated in IDERPs. An IDERP implies that all pictures in the multi-picture buffer are marked as “unused” except the current picture. Moreover, the maximum long-term index is reset to zero.

We propose that the group of pictures starting from an instantaneous decoder refresh position (inclusive) and including all the pictures until the next instantaneous decoder refresh position (exclusive) is called an independent GOP or an independently decodable GOP.

Since the Geneva meeting, the structure of the first byte of the NAL packet was reconsidered. The structure of the first byte, that indicates the NALP type and the status of the error indication flag (EI), could not be chosen linearly because of design issues in byte-stream-oriented networks. In particular, this byte, preceded with a fixed two-byte start code prefix, is going to be used as a start code in the MPEG-2 transport environment. To avoid start code emulations, values 0x00 and 0xb9 to 0xff were reserved. Thus, the NALP type according to the table below is proposed: 

   NALP type     EI-Flag     NALP First Byte 

   SSP           0           0x10 

   SSP           1           0x11 

   DPA           0           0x20 

   DPA           1           0x21 

   DPB           0           0x30 

   DPB           1           0x31 

   DPC           0           0x40 

   DPC           1           0x41 

   SEIP          0           0x50 

   SEIP          1           0x51 

   PUP           0           0x60 

   PUP           1           0x61 

   CP            0           0x70 

   CP            1           0x71 

   IDERP         0           0x80 

   IDERP         1           0x81 

An instantaneous decoder refresh packet (IDERP) implies that all pictures in the multi-picture buffer are marked as “unused” except the current picture. Moreover, the maximum long-term index is reset to zero. The payload of the packet contains a single I or SI slice, as if it was coded in the single slice mode. The “Instantaneous Decoder Refresh” packet type shall be used for all slices of a randomly accessible picture. (Note: As I or SI slices are always used with instantaneous decoder refresh, no need for data partitioning was foreseen. Therefore, the “Instantaneous Decoder Refresh” packet type implies the single slice mode.)

See the most up-to-date definition of NALP types in the Internet Draft for RTP payload Format for JVT Video (ftp://ftp.ietf.org/internet-drafts/draft-wenger-avt-rtp-jvt-00.txt). 

2.3 Picture Number Update Behavior

JVT-B109 proposed that the picture number shall be reset to zero in a picture corresponding to an instantaneous decoder refresh position. The proposal is justified by improved error resiliency, which results from two aspects: 

1. The first picture of an independent GOP resets the multi-picture buffer. Thus, if the first picture of an independent GOP is lost, multi-picture buffer is not reset and the maximum long-term index might be greater than zero. Consequently, too few pictures might be buffered as short-term pictures after a loss of the first picture of an independent GOP. When the picture number is reset to zero in the beginning of an independent GOP, the decoder can deduce a probable loss of the first picture of an independent GOP, when it suddenly receives picture number 1 (or any other small number) after previous relative large received picture number. Then, it can reset the multi-picture buffer. 

2. Many times random access positions are aligned with scene cuts. Let us assume the following example:
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Figure 1. An example of an independent GOP without picture number reset.

Boxes represent coded pictures and arrows represent motion compensation. A picture coding type (P or I) and a picture number is included in each box. Frame I37 starts a new scene and is coded as an intra frame and transmitted as IDERPs. Let us assume that frame I37 is lost during transmission. Because no information on the scene cut was received, a typical decoder would conceal the lost frame I37 by repeating frame P36. Frames P38 and P39 are then reconstructed normally but using a totally incorrect reference picture, which would cause temporal propagation of the error for the whole independent GOP. When the picture number is reset to zero, as illustrated in Figure 2, the decoder can deduce that an intra-frame was lost and avoid the use of temporal error concealment. 
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Figure 2. An example of an independent GOP with picture number reset.

Notice that contribution JVT-C082 proposes signaling of spare reference pictures. The mechanism allows an encoder to signal if the first frame of an independent GOP can be replaced with an earlier frame in case of a picture loss.

In Geneva, JVT concluded picture number resetting is an appropriate action.
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