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Abstract
A “Joint Source-Channel friendly” real-time implementation of normative AVC is discussed.  The motivation is both to support basic research and to be an early adopter by performing a technology demonstration.
Introduction
While H.264/AVC is a powerful generic codec design suitable for a wide variety of applications, its versatile use in environments where signal quality and bandwidth variations are the norm has yet to be fully appreciated. We briefly describe a preliminary approach to an application of H.264/AVC (Baseline/Main Profiles) in a channel adaptive environment, suitable for surveillance type applications.
The authors are faced with both the need to support basic research in channel adaptive video and the need to be an early adopter of the AVC standard with technology demonstrations.  In order to meet both challenges we have opted for a “Joint Source-Channel Coding Friendly”, (JSCC) real-time implementation normative parts of the AVC standard which we believe will be of interest to the JVT.
The overall software infrastructure and interface organization are given in Figure 1. All components except the off-the-shelf components such as a streaming server and Windows Media Player are being custom developed by this team.  The core H.264 encoder and decoder technology is integrally tied to the generic coding technology used in the commercial applications such as high-definition DVD.  The generic codec used in this application is being supplied as a binary class library, with all parameter selecting tools and GUIs are being supplied in source code for full functionality manipulation.  In addition to the normative AVC encoder both temporal and spatial decimation filters are available. 
Our Texas A&M research partner, Prof. Zixiang Xiong, and FastVDO have adapted a ρ-domain rate controller2 for the FastVDO LLC LiveStream Joint Source Channel Code (JSCC) System. This rate control is a low-complexity, single-pass, low latency system that lends itself well to channel adaptive rate control.  The initial channel estimator for this system is described in a previous paper3, but the rate control interface in the JSCC friendly system is well documented to allow development of other channel estimators. 


[image: image1]
Fig.1 Block diagram of the proposed system 
Status
Preliminary results are obtained for a proprietary video clip, which is of the interest of Air Force. The instantaneous bit rate for a hypothetical sinusoidal modulation of bandwidth is shown in Fig. 2a for QCIF and Fig. 2b for CIF.  The visual quality over this range is of interest to the application. Real time compression of these particular video clips can be performed at CIF at about 40 frames per second and at QCIF at about 150 frames per second on a 3.2 GHz Pentium 4 running Windows XP with Service Pack 2. Both input and output are still file based. Our tests show that real-time rate adaptivity is reasonably successful in achieving the desired sinusoidal modulation in rate. We hope to lower the overall rate and improve the quality by real time implementation of improved modes of AVC as we progress in this application.
It is premature to show performance metrics to JVT but we are in the process of comparing our real time encoding with the JSCC friendly encoder to JM9.6 and SVC3.0 with both proprietary and standard clips. 
Availability of the software for experimental purposes can be discussed with FastVDO and the general application is in the interest of the Air Force.
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Fig.2 Instantaneous bandwidth for sinusoidal modulation of rate.
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