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1 Overview

We present results from a computation-optimized JVT codec implementation that achieves average speeds of 49, 137 and 36 frames per second for encoding, decoding, and simultaneous en/decoding of CIF resolution video sequences on a Pentium III 800 MHz laptop, respectively.  We also compare the subjective quality of our encoder with that of an RD-optimized H.263 encoder using Annexes I, J, K and T (i.e., H.263+ or H.263 Profile 3). Our JVT encoder results in a slightly better subjective quality than the H.263+ encoder running at 25% smaller bit rate. A demonstration of the codec will be available at the meeting.

2 Description of Software

UB Video’s codec, which is compliant with JM 1.9, is a highly-optimized implementation on a Pentium III platform. The main sources of the speed improvement relative to the public software are the highly efficient design and an efficient motion estimation algorithm that is based on a floating-center diamond search. The encoder also supports rate control that has been designed for use in low-delay applications. B-frames and eighth-pel motion vector accuracy are not yet supported. Although the CABAC entropy coding and multiple reference frames are supported by our codec, they are not used for the results generated in this contribution.

3 Simulations

Simulations results were generated using the following system:

CPU: Pentium III, 800 MHz

Memory: 128 MB SDRAM

Compiler: Intel C/C++ Complier Version 4.5

All of the JVT results presented use UVLC entropy coding and just one reference frame.  UB Video’s H.263+ implementation using Annexes I, J, K and T is used in the subjective testing experiments. This real-time encoder has been well optimized for rate-distortion performance.

Performance

3.1 Speed

Encoding Speed

The following table illustrates the average encoding speeds in frames per second at three bit rates using CIF resolution Akiyo, Foreman, Mobile, News, Paris, and Silent sequences at 30Hz with the exception of 128Kbps, where sequences were converted to a 15Hz frame rate. 

	Bit rate 
	Min.  (fps)
	Max. (fps)
	Ave. (fps)

	128 Kbps (15Hz)
	37
	57
	51

	384 Kbps
	38
	58
	51

	768 Kbps
	34
	52
	45


Decoding Speed

The following table illustrates the average decoding speeds in frames per second when decoding above-encoded sequences.

	Bit rate 
	Min.  (fps)
	Max. (fps)
	Ave. (fps)

	128 Kbps (15Hz)
	111
	164
	149

	384 Kbps
	105
	156
	143

	768 Kbps
	87
	149
	121


Combined Encoding/decoding Speed

The following table illustrates the average combined encoding/decoding speeds in frames per second when simultaneously encoding/decoding the above sequences.

	Bit rate 
	Min.  (fps)
	Max. (fps)
	Ave. (fps)

	128 Kbps (15Hz)
	28
	42
	38

	384 Kbps
	28
	41
	38

	768 Kbps
	25
	38
	33


3.2 Subjective Quality

UB Video’s JVT encoder generates subjectively better video sequences at a bit rate of 288 kbps than those generated using our RD-optimized H.263+ encoder at 384 Kbps for CIF resolution Akiyo, Foreman, News, and Paris sequences at 30 Hz. This will be illustrated through the demonstration, which will be made available during the meeting.
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