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Abstract

This paper presents a 2-D DCT architecture adopting accuracy compensator for reducing the
hardware complexity and increasing processing speed in VLSI implementation. In the application
fields such as Moving Pictures Experts Group(MPEG) and Joint Photographic Experts Group(JPEG),
2-D DCT processor must be implemented precisely enough to meet the accuracy specifications of the
ITU-T H.261. Almost all of 2-D DCT processors have been implemented using many multiplications
and accumulations of matrices and vectors. The number of multiplications and accumulations seriously
influence on complexity and speed of 2-D DCT processor. In 2-D DCT with fixed—point calculations,
the computation bit width must be sufficiently large for the above accuracy specifications. It makes
the reduction of hardware complexity hard. This paper proposes the accuracy compensator which
compensates the accuracy of the finite word length calculation. 2-D DCT processor with the proposed
accuracy compensator shows fairly reduced hardware complexity and improved processing speed.
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Table 1. Comparision of accuracy simulation
results.

Specification Uramoto[8] Madisetti[12] Proposed

PPE <1 1 1 1
PMSE =<0.06 0.008 0.0134 0.0172
OMSE <0.02 0.0056 0.0104 0.0147
PME <0.015 0.0018 0.0133 0.0043
OME <0.0015 0.000064 0.00096 0.000087
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Madisetti[12]  22-bit  16-bit  using SD encoding
Proposed 22-bit 14-bit  independent
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Table 3. Characterisics and I/O specifications

of 2-D DCT/IDCT Core.

3,

Inputs 9-bit(DCT), 12-bit (IDCT)
Outputs 12-bit(DCT), 9-bit (IDCT)
Technology 0.5xm CMOS Cell-based TLM
No. of transistors 110,000

Core size 2.76x1.79mm

Block size 8x8

Algorithm used CHEN, Distributed Arithemetic
Processing speed 100 MHZ

ITU-T H.261 compiliant
Compass ChipCompilier

Accuracy
Layout tool
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