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Abstract

This contribution provides a cross-check performed by FastVDO LLC of Samsung’s rotational transform proposal Non-CE7, JCTVC-G591. We analyzed the document and representations of arithmetical savings. 

Introduction

A rotational transform (ROT) is a secondary transform, applied after the “core” DCT-like transform.  In this instance, the ROT is an 8x8 transform, which is applied to the upper-left portions of the core transforms of size 8, 16, and 32. The ROT of G304 is developed as a concatenation of (compound) Givens rotations, which actually rotate 2 axes (out of 8) at a time. The rotation angles are selected by training over extensive video data (not specified in the proposal), leading to messy numerical rotations.  The problem is how to compute this in a simple and fast way.  Here, lifting decompositions of rotations come to the aid, allowing fast computation with dyadic rational coefficients.  This allows a perfectly invertible transform, in-place computation, and and even 5-bit precision arithmetic. 

G591 goes further to simplify the lifting representations used in G304, as well as place certain encoder restrictions, in order to achieve significant encoder simplifications with marginal performance loss, offering a favorable performance to complexity tradeoff.  

1 Results

1.1. Storage Savings. 

A very slight simplification in arrays stored (u, v, and w) to (u, and v), as the w array was virtually identical to v anyway.  This storage saving is then automatic.

1.2.  Encoder Restrictions.

Looking at the pseudocode provided in the documents (G304 vs. G591), the original ROT proposal had a nested double loop, involving checking a number of cases that was multiplicative in the two loop limits, e.g., #(Candidate Set of Intra-Pred Modes) x #(ROT Dictionary).  Instead, in G591, the nested loop is simply unnested, resulting in two separate loops.  This makes the complexity reduce from multiplicative to additive, e.g., #(Candidate Set of Intra-Pred Modes) + #(ROT Dictionary).  This is obviously a significant simplification in encoder search time.

The simulations with these new settings are currently in process, but the arithmetical complexity is clearly reduced as claimed by the proponents.

2 Conclusions

We have verified arithmetic simplifications in this variant of the ROT transform, while the coding performance results are in process.
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