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1. Summary

This document contains a description of a real-time demonstration of H.263++ Annex U encoding to be presented at the ITU-T SG16 May 2000 meeting in Osaka, Japan.  The demonstration, described in Section 2, will highlight subjective quality improvements provided by Annex U by presenting video encoded with and without Annex U enabled.  In addition, objective rate-distortion results comparing encoder performance with and without Annex U is presented in Section 3.    

2. Real-time Demonstration

This section contains a brief description of the hardware, the video codec and the Annex U implementation that will be used in the real-time demonstration of H.263++ Annex U.  

2.1 Hardware

The video is acquired using a Sony D-30 CCD camera, encoded and decoded using a Polycom Viewstation FX (NTSC version) operating in near end loop mode.  In near end loop mode, bits from the video encoder are fed directly to the local decoder’s input buffer.  A Tadpole-RDI Ultrabook running Solaris 7 executes a TCL script that enables ‘on-the-fly’ control of certain encoder functions via a LAN connection.  The S- or composite video output is displayed on an NTSC monitor or LCD projector.

2.2 Video Codec

The acquired interlaced video signal is digitized and the even field from every other input video frame is resampled to CIF format. The 15 frame per second CIF formatted frames are encoded to an average of 108.8 Kbps of video bandwidth using an H.263 encoder with Annexes F, I, J and T enabled.  Annex U will be alternatively enabled and disabled.  Details regarding the implementation of Annex U are discussed in the next section.   A TCL script on the Ultrabook allows for on-the-fly activation and deactivation of the supported annexes.  If there is interest, diagnostic modes will be demonstrated.  One diagnostic shows which macroblocks are coded using extended reference frames (i.e., all reference frames excluding the most recent).

2.3 Annex U Implementation Details

The Annex U implementation to be presented was developed so as to be consistent with the Annex U draft proposed in Geneva to the macroblock level.  None of the Annex U specific syntax at the GOB/slice or at the picture level was implemented.  Instead, a FIFO reference memory buffer with 5 reference frames similar to the RPB sliding window mode described in the Annex U draft with NPRA equal to four.  Finally, bit 16 of the PLUSPTYPE in the picture header was used to signal Annex U.

3. Objective Performance

Below we present the results of two experiments in which the rate-distortion performance of a Viewstation FX encoder using H.263 with Annexes F, I, J and T (No Annex U) was compared with an encoder using H.263 with Annexes F, I, J, T and U (Annex U) where Annex U used a total of 5 reference frames.

Two sequences, Woman and MJH are presented.  Woman depicts a woman talking and gesticulating in front of a detailed background while MJH depicts the author talking in front of a non-detailed background.  The sequences were captured using a Sony D-30 camera whose S-Video output was fed into a Sony media converter where the signal was digitized and sent via firewire to a Power Mac G4.  The digitized sequences were then edited and played back through the media converter which output an S-video signal into a Viewstation FX.  The Viewstation then encoded the video sequences in real-time.  The encoding mode and quantization parameters were controlled using a TCL script. Experimental results for the average PSNR versus the average bit rate for the luminance component averaged over 30 frames are presented.  The video sequences were encoded at 10 frames per second.   Results for the sequence Woman are presented in Table 1 and Figure 1.  Results for MJH are shown in Table 2 and Figure 2.
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Figure 1. Rate-Distortion Results for the Sequence Woman
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Figure 2. Rate-Distortion Results for the Sequence MJH.

Table 1. PSNR Data for the Sequence Woman.

	 
	QP
	Bits/Sec
	Y_PSNR (dB)

	Annex U
	28
	65293
	22.71

	Annex U
	19
	73867
	23.06

	Annex U
	13
	86981
	23.34

	Annex U
	10
	111600
	23.75

	Annex U
	8
	136107
	24.00

	Annex U
	7
	175936
	24.34

	No Annex U
	28
	67869
	22.46

	No Annex U
	19
	76917
	22.75

	No Annex U
	13
	92568
	23.06

	No Annex U
	10
	114979
	23.41

	No Annex U
	8
	142389
	23.64

	No Annex U
	7
	183443
	23.88


Table 2. PSNR Data for the Sequence MJH.

	 
	QP
	Bits/Sec
	Y_PSNR (dB)

	Annex U
	25
	48352
	24.37

	Annex U
	15
	55181
	24.84

	Annex U
	10
	77741
	25.65

	Annex U
	7
	111965
	26.57

	Annex U
	5
	158237
	27.71

	No Annex U
	25
	50717
	23.72

	No Annex U
	15
	61475
	24.09

	No Annex U
	10
	83659
	24.60

	No Annex U
	7
	120611
	25.61

	No Annex U
	5
	159061
	26.61


* Contact:	Michael Horowitz	Phone: +1 512 372 7091
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Sheet1

				Quant		mse		bits		bits/sec		psnr

		u		28		1058497630		195880		65293.3333333333		22.7144687686

		u		19		976616278		221600		73866.6666666667		23.064128081

		u		13		917161756		260944		86981.3333333333		23.3369082969

		u		10		834145963		334800		111600		23.7489471453

		u		8		787233509		408320		136106.666666667		24.0003319504

		u		7		727553171		527808		175936		24.3427202892

		No U		28		1121790661		203608		67869.3333333333		22.4622494667

		No U		19		1049486011		230752		76917.3333333333		22.7516011275

		No U		13		977057339		277704		92568		23.0621671561

		No U		10		901251636		344938		114979.333333333		23.4129070074

		No U		8		855609633		427168		142389.333333333		23.6386110133

		No U		7		808712630		550328		183442.666666667		23.883425411

				Quant		mse		bits		bits/sec		psnr

		u		25		551266240		150168		50056		25.5477537008

		u		15		482511557		165656		55218.6666666667		26.126290469

		u		10		395568252		204696		68232		26.9891533864

		u		7		336891084		278638		92879.3333333333		27.6864724952

		No U		25		576144031		159960		53320		25.3560569998

		No U		15		507610184		178880		59626.6666666667		25.9060644022

		No U		10		435984327		224440		74813.3333333333		26.5666588953

		No U		7		385600000		309256		103085.333333333		27.0999974159

		No U

		No U

				Quant		mse		bits		bits/sec		psnr

		u		25		722802583		145056		48352		24.3711707094

		u		15		648930224		165544		55181.3333333333		24.8393876488

		u		10		538807546		233224		77741.3333333333		25.6470309744

		u		7		435401844		335896		111965.333333333		26.5724650281

		u		5		335336382		474712		158237.333333333		27.7065609248

		No U		25		839624415		152152		50717.3333333333		23.7205170811

		No U		15		771480457		184424		61474.6666666667		24.0881183775

		No U		10		685866808		250976		83658.6666666667		24.5989698081

		No U		7		542940827		361832		120610.666666667		25.6138426672

		No U		5		431705535		477184		159061.333333333		26.6094914994
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