Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG

(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6)

2nd Meeting: Geneva, CH, Jan. 29 - Feb. 1, 2002
Document:  JVT-B065

Filename: JVT-B065.doc

Generated: 2002-01-23

Title:
ABT Coding Results for Interlaced ITU-R 601 Video

Status:
Input Document to JVT

Purpose:
Information

Author(s) or
Contact(s):
Ulrich Benzler 
Robert Bosch GmbH                 FV/SLM
PO Box 77 77 77
31132 Hildesheim, Germany

Tel:
Fax:
Email:

++49-5121-493087
++49-5121-49173087
ulrich.benzler@de.bosch.com


Source:
Robert Bosch GmbH

_____________________________
Summary

In this paper, results of the Adaptive Block Transforms (ABT) for interlaced ITU-R 601 source material are presented, both for Inter-only and Inter&Intra ABT coding. The simulations reveal an improved performance of the proposed scheme compared with the TML (~0.4 dB PSNR gain / ~8% bit rate saving), validating the results presented in [JVT-B053]. 

1 Introduction

In this paper, coding results of the Adaptive Block Transforms (ABT) for interlaced ITU-R 601 source material are presented. 

The concept of ABT was presented to VCEG in several documents [VCEG-L15, VCEG-M62, VCEG-N49, VCEG-O31]..At the Pattaya meeting, a simplified ABT concept was presented using only the 4x4 and the 8x8 transform matrix [VCEG-O30]. Here, we present the coding results of this simplified ABT coding of inter and intra blocks when applied to interlaced ITU-R 601 video. A full description of the applied ABT coding scheme can be found in [JVT-B053].

The paper is organized as follows: First we present the simulation conditions for ABT inter and intra coding according to the Interlaced and the Transform AdHoc groups [VCEG-O59]. In the second part, the performance of ABT in the TML-9.0 software is given for these conditions. Due to the size of the sequences and the resulting computation time for the simulations, only a subset of the quantization parameters QP listed in [VCEG-O59] and only ITU-R 601 resolution (no HHR resolution) was used. 

2 Experimental Results

Simulation results are given according to the common interlaced coding conditions that were agreed on by the Interlaced and the Transform Size AdHoc groups [VCEG-O59]. The ABT coding tools were integrated into the TML9.0 software that was released at the Pattaya meeting. 

2.1 Encoding of interlaced Video

The common condition for interlaced video include field based encoding of interlaced sequences with B-frames. It was agreed that the following setting should be used:


IP BB BB PP BB BB PP …

i.e., the top field of frame #0 is coded I, the bottom field P, the fields of frames #1,#2 are coded B, the two fields of frame #3 are coded P, and so forth.

The reference software as well as the ABT implementation were modified to enable IP BB BB PP coding of a field sequence. Encoding of the B-frames is performed after encoding of the top field of the next P-frame. 

2.2 Simulation Conditions

The following common conditions were used for the simulations 

Picture Structure

(field based)
- II II II 

- IP PP PP PP

- IP BB BB PP BB BB PP

Motion Resolution
¼ pel

Quantization Parameters
16,24  [QP(B) = QP(I/P)+2]

Search Range
16 pixel

Hadamard (SATD)
ON

Reference Frames
2

Entropy Coding
CABAC

The following test sequences were used

Sequence Name
Frame Size
No. of Frames

F1_car
720x576
220

Canoa
720x576
220

Rugby
720x576
220

Tempete
720x480
260

Football
720x480
260

Bus
720x480
150

The sequences (except for Bus) are available from the VQEG ftp site (www.vqeg.org). They were converted from 422 to 420 using the converter tool provided by Peter Borgwardt [VCEG-N85]. In a pre-experiment all sequences showed improved coding performance for field based coding compared to frame based coding. Therefore, only field based coding was used for the simulations.

2.2.1 ABT Modes

For performance evaluation of ABT two settings were used for the simulations: 

· ABT Inter only. For intra coding the TML intra techniques are used

· ABT Inter&Intra. ABT is used for Inter and Intra Coding

2.3 Results

As only a subset of the QP values could be simulated due to the large computation time, the difference in terms of rate and PSNR as calculated using the Bjontegaard measurement method [VCEG-M33] can not be given (four rate-distortion points are needed for this method). The performance of ABT inter and ABT inter&intra in comparison to the performance of the TML encoder validates the results presented in [JVT-B053]. The corresponding RD plots are given in the Appendix. 

3 Discussion and Conclusion

Simulation results are presented for the concept of Adaptive Block Transforms (ABT) for Inter and Intra coding. The simulations reveal an improved performance of the proposed scheme, validating the results presented in [JVT-B053]. 

We propose to adopt the ABT into the JM for higher resolutions (larger than CIF), particularly for video formats that use interlaced scanning.
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Appendix

4.1 IP BB BB PP
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