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An Image Coding Scheme Allowing

Lossless Conversion to JPEG Compliant Bitstreams

HiroYUKI KOIKE, ! IcHIRO MATSUDA, !
Hisasui AoMoriIf! and Susumu Iton f!

This paper proposes a new type of image coding scheme which provides some
sort of compatibility with the JPEG standard. In this scheme, compressed
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data generated by our encoder can be converted to JPEG compliant bitstreams Source image : > e:;g(i}ér I Compressed
without additional quantization. Therefore, image applications which support 1 bitstream
JPEG format require no extra decorder nor plug-in for decoding the bitstreams. QPEG :
It allows us to use the image contents without any quality degradation which . ': bitstream :
were usually caused by lossy transcoding. We have implemented our encoder RECQFISUUCted 1 JPEG | 1 | Bitstream
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optimization. As a result, it is demonstrated that the proposed scheme attains
better coding performance than the JPEG 2000 standard.
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Fig.2 Block-adaptive intra prediction.
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Fig.3 Occurrence probability of a quantized DCT coefficient (¢ = 5).
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Table 1 Parameters required for the proposed scheme.

Number of

Allowed values
parameters

Description

Quantization table Ag(i,5) | 8 X 8 X Ny 1,2,...,255

Standard deviation o, (4,5) | 8 X 8 x M See Eq.(13)
Shape parameter ¢, (4, j) 8x8x M See Eq.(14)
Prediction mode d Ny 1,2,...,9
Classification label m Ny, 1,2,...,.M

Ng: The number of quantization tables (Ng, = 1 for monochrome images)
Np: The number of 8 X 8 blocks
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Fig.4 Coding performance.
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goooooooobooooooooooooooooboboooooooboOooooooboo
00¥OoOoOoO0OO000O000000000000000000000 DCTOOO PDF
oobooooboooboooboooooo

6. 0O 0O O

goooooobooooooooooooooboo0oooooooobooboOoooooDoo
gooobooooobooooooooooboooooobooooobooboooooooDoboo
0o0o0oo0oo0oooooooooooooooooooCooo JpEGOOOOOOO
00000000000 JpEGOOOOODOOOOOOOOOOODOOOOODOOOOO
0000o00o0oo0bo0ooooo0oooooooooJPEGOOOOOODOOOO
gooooboooboooooboooboooooboooooooboooooooooooooo
000 JPEGOOOOOOODODOOOOODOOOOOOOOOODOOOOOOOOOOO
goooboobooooooooboooooboooooooboooobooboOooboooDooboOoOoo
goooboobooooooooobooooooobOoboOoooboooDoOoOoOOobOOOOooboDoboo
00000o0o0O00ooo0o0oooo0ooooooo JpPEGOOOOOOOOOOO
0000000000 JPEG2000000000000000000000O00O0OOOO
goboooooooo

Vol.2011-AVM-73 No.5
2011/7/14

o o 0O 0

1) ITU-T Rec. T.81 | ISO/IEC 10918-1, “Information Technology — Digital Com-
pression and Coding of Continuous-Tone Still Images: Requirements and Guide-
lines,” 1994.

2) ITU-T Rec. T.800 | ISO/IEC 15444-1, “Information Technology — JPEG 2000
Image Coding System — Partl: Core Coding System,” 2001.

3) ITU-T Rec. T.832 | ISO/IEC 29199-2, “Information Technology — JPEG XR
Image Coding System Part2: Image Coding Specification,” 2009.

4) 0000,0000,0000,000,000,000,“000000000000
00 JPEGOOO0OD0O0OD0O0OO,” 00000000000, vol.J94-D, no.8, Aug.
2011 (00D0).

5) ITU-T Rec. H.264 | ISO/IEC 14496-10 AVC, “Advanced Video Coding for Generic
Audiovisual Services,” 2003.

6) D. Marpe, T. Wiegand and S. Gordon, “H.264/MPEG4-AVC Fidelity Range Ex-
tensions: Tools, Profiles, Performance, and Application Areas,” Proc.of 2005 IEEE
International Conference on Image Processing (ICIP 2005), vol.1, pp.593-596, Sep.
2005.

7) F. Miller, “Distribution Shape of Two-Dimensional DCT Coefficients of Natural
Images,” Electronics Letters, vol.29, no.22, pp.1935-1936, Oct. 1993.

8) 0000, “00000000000000,” C Magazine, vol.14, no.7, pp.13-35,
July 2002.

9) S. W. Wu and A. Gersho, “Rate-Constrained Picture-Adaptive Quantization
for JPEG Baseline Coders,” Proc.of 1993 International Conference on Acoustics,
Speech, and Signal Processing (ICASSP-93), vol.5, pp.389-392, Apr. 1993.

10) M. Crouse and K. Ramchandran, “Joint Thresholding and Quantizer Selection
for Transform Image Coding: Entropy-Constrained Analysis and Applications to
Baseline JPEG,” IEEE Trans.on Image Processing, vol.6, no.2, pp.285-297, Feb.
1997.

11) G. J. Sullivan, “Efficient Scalar Quantization of Exponential and Laplacian Ran-
dom Variables,” IEEE Trans.on Information Theory, vol.42, no.5, pp.1365-1374,
Sep. 1996.

12) http://www.ece.uvic.ca/ mdadams/jasper/

13) ITU-T Rec. T.835 | ISO/IEC 29199-5, “Information Technology — JPEG XR
Image Coding System Part5: Reference Software,” 2010.

14) http://www.ijg.org/

15) N. S. Jayant and P. Noll, “Digital Coding of Waveforms: Principles and Applica-
tions to Speech and Video,” Prentice-Hall, 1984.

(© 2011 Information Processing Society of Japan



