	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-B080
Filename: JVT-B080.doc

Generated: 2002-01-zz


	Title:
	More Results on New Intra Prediction Modes

	Status:
	Input Document to JVT

	Purpose:
	Information

	Author(s) or
Contact(s):
	Greg Conklin
RealNetworks, Inc.
2601 Elliott Ave.
Seattle, WA 98121
	
Tel:
Email:
	
+1 206 674 2337
gregc@real.com

	Source:
	RealNetworks


_____________________________
1 Introduction

This document provides further results on New Intra Prediction Modes proposed at the September Santa Barbara meeting (VCEG-N54) .  In that proposal three new diagonal modes and improvements to existing modes were proposed that achieve bitrate reductions of up to 10%. This document again shows the benefits of the proposed scheme by presenting the results generated by coding entire sequences as key frames – a suggestion made in Santa Barbara.

2 The Results

Table 1, below, shows the PSNR and corresponding bitrate improvement using the proposed scheme for various sequences.  These results reflect the average bit rate and PSNR yielded by coding all frames of the indicated sequence as a key frames. 

As was done in the original proposal, the results were generated using the TML 6.4 software, modified to include the new prediction scheme.  Because Intra coding has not changed in the test model since TML 6.4, the new scheme has not yet been added to TML 9.0.  

The (psnr and (bits numbers used in the table were calculated using the algorithm detailed in document VCEG-q15m33.doc.  A third order polynomial was fit to the PSNR curve at points QP=16, 20, 24 and 28.  Differences in the integral of these polynomials provides the (psnr value, and the relation (bits  = 20*(psnr was used to find the corresponding bitrate improvement.

An improvement of up to 10% is achieved with the Akiyo sequence.  Significant gains are also achieved with all other sequences.  A visual comparison can be seen in Figs. 1 and 2.

3 Conclusion

The results presented show that the improvements to Intra coding proposed in VCEG-N54 are significant.  It is therefore requested that the addition of these new Intra prediction modes be reconsidered for inclusion in the test model.

TABLE 1: PSNR and bitrate performance of proposed Intra coding scheme

	Sequence
	Frame Size
	Number of Frames
	Proposed Improvement

	
	
	
	(psnr
	(bits

	Akiyo
	CIF
	300
	0.54 dB
	10.8%

	News
	CIF
	300
	0.42 dB
	8.3%

	Paris
	CIF
	100
	0.27 dB
	5.5%

	Mobile
	CIF
	300
	0.20 dB
	4.0%

	Stefan
	CIF
	300
	0.14 dB
	2.9%

	Silent
	CIF
	300
	0.12 dB
	2.3%

	Tempete
	CIF
	260
	0.16 dB
	3.3%

	Container
	CIF
	300
	0.13 dB
	2.6%

	Akiyo
	QCIF
	300
	0.41 dB
	8.2%

	News
	QCIF
	300
	0.26 dB
	5.3%

	Silent
	QCIF
	300
	0.13 dB
	2.7%

	Container
	QCIF
	300
	0.14 dB
	2.7%

	Foreman
	QCIF
	300
	0.05 dB
	1.0%
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(a) TML-6.4, Frame 21, 15921 Bits, 32.2818 dB PSNR
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(b) Proposed, Frame 21, 16019 Bits, 32.7958 dB PSNR

Fig 1:  Visual Comparison of Frame 21 of Akiyo (CIF)
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(a) TML-6.4, Frame 90, QP = 29, 22750 Bits, 29.9391 dB PSNR
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(b) Proposed, Frame 90, QP = 28, 23216 Bits, 30.5968 dB PSNR

Fig 2:  Visual Comparison of Frame 90 of News (CIF)
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