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An Improvement of Significance Coding and Context Modeling in
the JPEG2000 Standard
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Abstract Context-based arithmetic coding is the key component of the new JPEG2000 standard. For significance coding,
JPEG2000 designs empirically context model using eight adjacent coefficients and classifies all context events into 9
conditional contexts and every bit plane use the same context classification maps. This paper addresses the improvement of
significance coding and context modeling for significance coding in the JPEG2000 which enlarges the context template which
was 3 X3 square region in JPEG2000. We propose a new scan method based on significant context and exploit optimization
techniques for context quantization by minimum description length considering the difference of statistic among sub scans.
Finally, we establish different context models for different sub scans. Our experimental results show that the lossless
compression performance of our scheme is improved 1.312% upon that of JPEG2000.
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Tab.2 Code lengths in bytes and average bit

rate in bits per pixel for significance coding for
JPEG2000 and proposed scheme

G L5 S (Byte)
3 5

JPEG2000 ES'WE S
Lena 71 528 70 507
Barbara 72 697 71 331
Mandrill 80 519 79 307
Peppers 74 112 73 547
Tiffany 69 423 68 541
Sailboat 75 708 74 673
Airplane 66 954 66 245
Woman 1 454 380 1 432 041
Bike 1471 551 1 454 357
Cafe 1579 681 1561 873
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