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1. Introduction

This contribution proposes an optional motion compensation limitation on flexible macroblock order regarding the pan scan rectangle SEI information, to achieve computation and bitrate scalability, for a couple of applications, such as picture-in-picture of TV and multimedia messaging service.

Proposed agenda category: Improvements and enhancements

Keywords for agenda allocation: flexible macroblock ordering (FMO), scalability, SEI

2. Overview

It is common for the shape of the display attached to a video decoder to differ from the shape of the video region that has been encoded. For example, video coded with a 16:9 aspect ratio may need to be displayed on a 4:3 aspect ratio display. A pan-scan rectangle acts as a suggestion from the encoder to the receiver of the decoded area to be displayed to a particular display aspect ratio. The JVT CD enables the encoder to send a number of different indexed choices of pan-scan rectangles in pan-scan rectangle SEI messages.

When rendering pictures coded for aspect ratios different from that of the display, the decoder has to first decode entire pictures and then display only the part suggested by an appropriate pan-scan rectangle. We propose a signaling that allows the decoder to decode only part of the picture so as to act as a display aspect ratio adjustment. The method is based on the following prerequisites:

· The pan-scan rectangle is covered by one or more slice groups. These slice groups are indicated by the pan-scan rectangle itself for each picture.

· Loop filtering is turned off at the boundaries of these slice groups.

· Motion vectors of macroblocks belonging to the area covered by the same pan_scan_rect_identifier in other pictures within the same independent GOP are restricted to point inside the indicated slice groups exclusively. 

Once it has been signaled that only some of the slice groups need to be decoded to obtain a reconstruction of a certain pan-scan rectangle, decoding of the entire picture for obtaining a pan-scan rectangle in any of the following pictures until the next IDR picture in coded order shall not be required. 

3. Applications

The property of independently decodable pan-scan rectangles can be used to reduce the required computational resources for decoding a data stream. This may be very important for mobile terminals which have limited computing power. The saved computational resources may be used for other processes including the decoding of a second data stream that may be displayed as “picture-in-picture” (see the first example below). Furthermore, independently decodable pan-scan rectangles can be used in multimedia messaging service (MMS) when the wireless channel bandwidth is limited (see the second example below).

Picture-In-Picture of Digital TV

Movies have 1.85:1 or 2.35:1 aspect ratio, whereas TVs have either 4:3 or 16:9 aspect ratio. Let us consider a movie whose coded size is 39 x 18 macroblocks (624 x 288 pixels, about 2.35:1 picture aspect ratio with a 11:10 pixel aspect ratio). Further, the movie has a 22-by-18-macroblock pan-scan rectangle for 4:3 picture size. Progressive scan and 24-Hz frame rate are used. Decoding of the entire picture area requires a processing rate of 16,848 macroblocks per second, and decoding of the pan-scan rectangle only requires a processing rate of 9,504 macroblocks per second. According to the level definitions of the JVT CD, level 2.1, capable of handling 19,800 macroblocks per second, is required for decoding entire pictures. Consequently, a decoder compliant with level 2.1 could decode 22-by-18-macroblock pan-scan rectangles of two sequences in parallel. This feature could be used to display two broadcasts simultaneously as picture-in-picture in digital TV receivers.

Multimedia Messaging Service (MMS)
JVT-D098 contains a detailed introduction of MMS. A simplified flow of operations in an MMS transaction is as follows: 1) A user creates a message by shooting a video clip with his mobile camera phone. 2) He selects a receiver and sends the message. In practice, an audio-video message is stored according to the 3GPP flavor of the ISO media file format (.3GP) and uploaded to an MMS server using a reliable transport protocol. 3) Depending on the capabilities of the receiver terminal, user preferences, and the capabilities of MMS network elements, the message is either downloaded or streamed to the receiving terminal. Steps 1 and 2 may also be done ay other terminals such as a personal computer user. If the receiver terminal has a small connection bitrate with the MMS server, the server should reduce the bit-rate of the transmitted stream. One option for bit-rate reduction is to transmit the independently decodable pan-scan rectangle only. 
4. Proposal

4.1 Proposed Syntax and semantics

We propose the following syntax change to the pan scan rectangle SEI information (added texts are highlighted in yellow).

	pan_scan_rect ( PayloadType, PayloadSize ) {
	Category
	Descriptor

	pan_scan_rect_identifier
	7
	e( v )

	pan_scan_rect_left_offset
	7
	e( v )

	pan_scan_rect_right_offset
	7
	e( v )

	pan_scan_rect_top_offset
	7
	e( v )

	pan_scan_rect_bottom_offset
	7
	e( v )

	num_slice_groups_covering_pan_scan_rect
	7
	e( v )

	if (num_slice_groups_covering_pan_scan_rect > 0) {
	
	

	for (i=0; I<num_slice_groups_covering_pan_scan_rect; i++)
	
	

	slice_group_id
	7
	e( v )

	}
	
	

	}
	
	


Semantics of the two added elements are as follows:

num_slice_groups_covering_pan_scan_rect equal to 0 signals that the decoder should decode the entire picture even though just the part specified in the pan-scan rectangle was displayed in order to obtain error-free decoded pictures in the future. If num_slice_groups_convering_pan_scan_rect is greater than 0, the decoder may decode only the slice groups indicated next in the SEI message in order to recover the pan-scan rectangle of the picture correctly. Furthermore, it is guaranteed that the decoder can correctly recover the picture contents covering the pan-scan rectangle having the same pan_scan_rect_identifier in subsequent pictures in coded order within the same independent GOP.

The set of slice_group_ids, if present, specifies the slice groups that cover the pan-scan rectangle as described in the previous paragraph.

5. On bitrate scalability

5.1 MMS Server Operations

With the proposed signaling, the MMS server can decide how to transmit a requested service according to the request type and the signal num_slice_groups_covering_pan_scan_rect. If num_slice_groups_covering_pan_scan_rect equals to 0, the server should transmit entire picture regardless of the receiver terminal’s request. Otherwise if the value is greater than 0, and there is a shortage of bit-rate in the transmission channel, the server may reduce the conveyed bit-rate by transmitting the independently decodable pan-scan rectangle only.

5.2 Bitrate Scalability Gains

To demonstrate that the proposal can really reach good bitrate scalability or good bitrate reduction in MMS, we acquired the bitrate share between foreground and background of the sequences Foreman, Carphone, Coastguard, Hall and News. The method was to simulate sub-picture coding (VCEG-O46, VCEG-O57, JVT-B040) implemented based on JM-1.4. The foreground region partitions were as same as described in JVT-B040. Constant quantization parameter 16 was used for all the sequences. The bitrates of both the background and the overall picture were calculated. The results bitrates (unit: kbps) and the background bitrates percentages are shown below.

                 Background/Overall    percentage of background

Foreman:      
68.55/103.38      

66.3%

Carphone:       
52.90/101.68      

52.1%

Coastguard:   
129.39/251.74        
51.4%

Hall:   

21.41/46.68         

45.9%

News:         
17.00/76.66          
22.2%

From the above results, we can see that: 1) For sequences with moderate to large motion in background such as Foreman, Carphone and Coastguard, more than 50% bitrate may be saved; 2) For sequences with low motion such as Halls and News, 20% to 50% bitrate may be saved. This proves that the proposed coding method may do a good job in MMS.
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