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HEVC % VP9 A& & gustr|e A4
Design of Unified Inverse Transformer for HEVC and VP9

Az 7 o] AT

Seulkee Jung®, Seongsoo Lee™™

Abstract

In this paper, a unified inverse transformer is designed for HEVC and VP9. The proposed architecture performs
all modes of HEVC and VP9 in the unified inverser transformer, such as 4x4732x32 HEVC IDCT, 4x4 HEVC
IDST, 4x4732x32 VP9 IDCT, 4x4716x16 VP9 IADST and 4x4 IWHT. Same computations are used in HEVC IDCT
and VP9 IDCT, except for the scales of the coefficients. Similarly, same computations are used in HEVC 4x4
IDST and VP9 4x4 TADST, except for the scales of the coefficients. Furthermore, HEVC IDCT, VP9 IDCT, and
VP9 TADST are the subsets of upper level IDCTs. The proposed architecture reuses multipliers when the
computation is identical. Also it shares adders and butterfly structures even when the multiplier coefficients are
different. So it reduces the hardware size significantly. Synthesized in 0.18 um technology, the gate count is
456,442 gates. which achieved 22.6% reduction compared to conventional architectures.
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Fig. 1. Architecture to combine conventional HEVC and VP9 inverse transformers
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Fig. 2. Conventional IDCT architectures (a) VP9 IDCT (b) HEVC IDCT
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Fig. 3. Proposed architecture of HEVC and VP9 unified inverse transformer
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Table 1. Modes of the proposed HEVC and VP9 unified
inverse transformer
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Fig. 4. VP9 4x4 IWHT block architecture
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