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1. Summary

The JSVM 1 software does not allow a complete single-loop decoding, since multiple motion-compensation loops are required for the so-called key pictures.  We analyzed the impacts on coding efficiency, when a complete single-loop coding is enabled, and compared it to the JSVM 1 concept as well as to the case of general multiple-loop decoding.
2. Analysis of constrained inter-layer prediction suitable for single-loop decoding
In [4]

 REF _Ref101102852 \r \h 
[5], we proposed a constrained inter-layer prediction that enables a single-loop inverse MCTF process for the scalable H.264/AVC extension.  This constrained inter-layer prediction was adopted by the JVT, and represents the inter-layer prediction method in the JSVM 1 [2]

 REF _Ref101082958 \r \h 
[3]. However, this concept as it is implemented in the JSVM 1 software [3], does not enable a complete single loop decoding.  While the pictures that do not represent key pictures (i.e. the high-pass pictures or pictures between two key pictures) can be decoded using a single motion-compensation loop (or a single inverse MCTF process), multiple motion-compensation loops are required for the decoding of the so-called key pictures.

We have investigated the effects on coding efficiency, when the single-loop decoding option is extended to the key pictures.  This extension is straightforward and requires only minor changes of the JSVM 1 software.  In order to enable the complete single-loop decoding option, the same concepts as for the non-key pictures are applied to the key pictures.  We modified the JSVM 1 software in a way that the single/multiple-loop decoding for key pictures is controlled by the value of constrained_intra_pred_flag of PPS that is used by the base layer key pictures.  This modification is in accordance with the WD [1], and does not require any changes of the WD.
We analyzed the impact on coding efficiency for the 8 common SVC test sequences and the coding conditions of the so-called Munich test points.  The corresponding rate-distortion curves are depicted in Figure 1-Figure 8. In addition to the results for the original JSVM 1 software, and the modified version that enables a complete single-loop decoding, the rate-distortion curves for a multiple-loop decoding are plotted into the diagrams. This codec version (labeled as MLOOP in the diagrams) was enabled by setting the following compiler flag in the JSVM 1 software

#define UNRESTRICTED_INTER_LAYER_PREDICTION   1   // unrestricted inter-layer prediction (not WD / JSVM compatible)
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Figure 1: Simulation results for Munich test points and the test sequence “Bus”.
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Figure 2: Simulation results for Munich test points and the test sequence “Foreman”.
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Figure 3: Simulation results for Munich test points and the test sequence “Football”.
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Figure 4: Simulation results for Munich test points and the test sequence “Mobile”.
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Figure 5: Simulation results for Munich test points and the test sequence “City”.
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Figure 6: Simulation results for Munich test points and the test sequence “Crew”.
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Figure 7: Simulation results for Munich test points and the test sequence “Harbour”.
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Figure 8: Simulation results for Munich test points and the test sequence “Soccer”.
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