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Abstract — Transform coding has been widely used in
video coding standards to reduce the amount of informa-
tion to be transferred. MPEG2/H.261 uses 8 X 8 discrete
cosine transform (DCT), and H.264 and VC9 employ 4 x
4 integer transform and variable-size integer transforms,
respectively. This paper presents a unified hardware ar-
chitecture to support all the transforms with a single unit.
As many blocks are shared among the transforms, the
proposed architecture reduces hardware resources sig-
nificantly.
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2 Transform in Video Coding Standards
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2.1 8 X 8 DCT in Previous Standards
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2.2 4 X4 Integer Transform in H.264
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Integer Transforms in VC-9
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3 Distributed Arithmetic
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1% 1. ROM-accumulator block diagram.

4 Proposed Architecture

4.1  Overall Configuration
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1% 2. Block diagram of overall processor.

4.2 1D Transform Processing Unit
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213 3. Block diagram of 1D transform unit.
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713 4. (a) 8-point input reordering and serial processing
block. (b) 4-point input reordering and serial processing

block.
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219 5. (a) bit-serial adder for both 4 point and 8 point
cases. (b) bit-serial subtractor for both 4 point and 8 point
cases

1% 6. Unified input reordering and serial processing
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(b) ROM for 4 point transform. (c) ROM for 8 point trans-
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<E 2> DCT 3 VC-9 9] coefficient ¥] 1L

DCT
coefficient

VC-9
coefficient

Offset

MSB 6bit (Difference)

Value 12 bit binary

0.35355 0.01011010100 001011—11 12 1

0.49039 0.01111101100 001111—15 16

0.46194 0.01110110010 001110—14 16

0.41573 0.01101010011 001101—13 15

o (o]0 |o

0.27779 0.01000111000 001000—8 9

000110—6 6

-
o
=
©
=3
w
IS

0.00110000111

Rrlo|r NN -

0.00011000111 000011—3 4

Holel ] BHE F& THAA

A7]E =21t} 3 2+ DCT coefficient 2] #t3} 8 X< 8
integer transform coefficient ¢ k& v]udc), %
2 5 &3} DCT coefficient €] MSB 6bit a3} 8 X
8 integer transform coefficient oA FAHE S

LA QU F e Aol E LMo R Fi

of

76

|

ROM_8p1

{172 ]

o] -]
Erm==nisiu

£
s o
e B r
o
Erm==nistu

A
e ot
Erm==niil

(@)

(b)

217 8. (a) ROM-accumulator of 8-point 1D transform.
(b) ROM-accumulator of 4-point 1D transform.
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4.3  Transpose Register Array
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1% 9. Transpose register array
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17 10. Usage of transpose register array in different data
block size.
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713 11. Unified overall architecture.
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5 Result

<3t 3> Comparison of required hardware
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6 Conclusions
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