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Introduction + Motivation
• The conventional DCT 

– A key transform in JPEG and MPEG
– Can operate only lossy coding

• The Int-DCT 
– Has a compatibility with the conventional DCT
– Can operate not only lossy coding but also lossless 

coding
– Many kinds of Int-DCT have been proposed.

• Therefore, it’s interesting to evaluate the existing 
Int-DCTs.



The Existing 1D Int-DCTs

1. The Fukuma’s 1D Int-DCT
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The Existing 1D Int-DCTs

2. The Y-J. Chen’s 1D Int-DCT
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The Existing 1D Int-DCTs

3. The Charith’s N-point I2I-DCT-II
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The Existing 1D Int-DCTs

4. The Chokchaitam’s 1D Int-DCT
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The Existing 1D Int-DCTs

• IDCT matrix of the mentioned 8-point 1D 
Int-DCT 

IDCTPThe Chokchaitam’s1D Int-DCT

IDCTxThe Charith’s 8-point I2I-DCT-II

IDCTxThe Y-J. Chen’s 1D Int-DCT

IDCTxThe Fukuma’s 1D Int-DCT

Transform matrixName of the Int-DCT
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The Existing 1D Int-DCTs
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Lossless/Lossy Coding Criterion

• Lossless coding criterion

• Lossy coding criterion
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Lossless/Lossy Coding Criterion

• Assumption for calculating a variance of 
rounding error

1) correlations between each of the errors and 
the signals are zero (statistical independence) 

2) power spectrum of rounding error are flat. 

 

R
SRi SRo SRi SRo

NR



Simulation Results

• Lossless coding criterion

6.97The Chokchaitam’s1D Int-DCT

6.85The Charith’s 8-point I2I-DCT-II

-8.39The Y-J. Chen’s 1D Int-DCT

6.95The Fukuma’s 1D Int-DCT

Average Lossless Coding 
criterion

Name of the Int-DCT



Simulation Results
• Lossy coding criterion

The Chokchaitam’s
1D Int-DCT

The Charith’s 8-point 
I2I-DCT-II

The Y-J. Chen’s 1D 
Int-DCT

The Fukuma’s 1D 
Int-DCT

Name of the Int-DCT

6.9700.118

6.8500.5451

9.67-18.060.0715

6.9500.2521

Q-lossy
coding gain 

A variance of 
rounding error

No. rounding 
operation Ωopt



Conclusion 

The Chokchaitam’s1D 
Int-DCT

The Charith’s 8-point 
I2I-DCT-II

The Y-J. Chen’s 1D 
Int-DCT

The Fukuma’s 1D Int-
DCT

Name of the Int-DCT

21

43

14

32

Lossy
Coding

Lossless 
Coding
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