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Abstract

This document provides comparisons between different core transform proposal.
1 Introduction

Two of the proposals for core transform design in HEVC can be expressed as a matrix multiplication for all transform sizes. In [1] 8-bit transform matrices supporting matrix multiplication (MM) and partial factorization (PF) are proposed. This proposal is identical to what is currently used in HM4.0. In [2] 14-bit transform matrices supporting matrix multiplication, partial factorization and full factorization are proposed.
2 Comparisons
Table 1 summarizes the two proposals with respect to some fundamental properties.

 Table 1 Some fundamental properties
	Property
	[1]
	[2]

	Matrix multiplication
	Yes
	Yes

	Partial factorization
	Yes
	Yes

	Full factorization
	No
	Yes

	Matrix coefficients
	8 bits
	14 bits

	Bit depths of intermediate buffers
	16
	16

	Dequantization matrix size
	6 bytes
	6  bytes

	Embedded structure
	Yes
	Yes


In the following, two methods using partial factorization with 8-bit matrix coefficients [1] and full factorization with 14-bit matrix coefficients [2] are compared more closely. These two methods are referred to as PF8 and FF14 respectively.  

Table 2 summarizes the number of arithmetic operations (add, mult, shift) for these methods. The table distinguishes between 16-bit and 32-bit multipliers where that information is available.
Table 2 Arithmetic operations
	
	PF8
	FF14

	Transform size
	Mult16
	Mult32
	MultTot
	Add
	Mult16
	Mult32
	MultTot
	Add

	4x4
	48
	0
	48
	64
	NA
	NA
	NA
	NA

	8x8
	352
	0
	352
	448
	NA
	NA
	176
	464

	16x16
	2752
	0
	2752
	3200
	NA
	NA
	992
	2593

	32x32
	21888
	0
	21888
	23808
	NA
	NA
	5568
	5568


Table 3 Arithmetic operations, partial transforms of size KxK within a full transform of size NxN

	
	
	PF8
	FF14

	NxN
	KxK
	Mult
	Add
	Mult
	Add

	8x8
	8x8
	352
	448
	176
	464

	8x8
	4x4
	132
	228
	
	

	16x16
	16x16
	2752
	3200
	992
	2593

	16x16
	8x8
	1032
	1512
	
	

	16x16
	4x4
	420
	820
	
	

	32x32
	32x32
	21888
	23808
	5568
	5568

	32x32
	16x16
	8208
	10320
	
	

	32x32
	8x8
	3400
	5320
	
	

	32x32
	4x4
	1476
	3060
	
	


Table 4 Complexity analysis available
	Property
	PB8
	FF14

	Software, full size
	Yes
	Yes

	Software, partial size
	Yes
	?

	Hardware, inverse 32x32
	Yes
	Yes

	Hardware, forward 32x32
	Yes
	Yes

	Hardware, forward&inverse 32x32
	Yes
	No
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