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A Study on the Lossless Image Compression
using Context based Predictive Technique of Error Feedback

A N I
(Hyung-Suk Chu * Byung-Su Park - Chong-Koo An)

Abstract - In this paper, the wavelet transform based lossless image compression algorithm is proposed. The proposed
algorithm transforms the input image using 9/7 ICFB and S+P filter, and eliminates the spacious correlation of the
subband coefficients, applying the context modeling predictive technique based on the multi-resolution structure and the
feedback of the prediction error. The prediction context exploits the subordination and direction property of the different
level subband in the vertical, horizontal, and diagonal subband coefficients. The simulation result of the high frequency
images such as PEPPERS, BOAT, and AIRPLANE shows that the proposed algorithm efficiently predicts the edge area

of each multi-resolution subband.
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Table 1 Coefficients of the selected predictors for the
S+P Transform

. — 3] B
! % ! B,
0 1/4 1/4 0
0 2/8 3/8 2/8
C -1/16 4/16 8/16 6/16

Balasingham %2 A4 dlol&d dHE
T delEd "HeHES
l‘f:@' P"d‘:}[9 =

&

2k, A

x 2 1ISO ¥atEo cist BPP H| I
Table 2 Exact bit rates of the chosen ISO images
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2/2 1 5/31 |5/30 | 9/7 | 13/7 |13/11 | 17/11
Lenna | 462 | 426 | 428 | 426 | 426 | 427 | 426

Barbara | 534 | 487 | 488 | 480 | 478 | 478 | 476

Goldhill | 5.08 | 479 | 480 | 480 | 480 | 482 | 482
Aeriall | 627 | 556 | 558 | 541 | 542 | 539 | 5.39
Finger | 578 | 550 | 552 | 546 | 546 | 547 | 546
Mean | 542 | 499 | 501 | 494 | 494 | 495 | 494
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Table 3 Definition of The Magnitude-Set Variable-Length
Integer(MS-VLI) Representation
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magn. amplitude sign magn.
set intervals bit bits
0 [0] no 0
1 (-11,01] ves 0
2 [-2],[2] yes 0
3 [-31,[3] ves 0
4 [-5,-41,[4,5] ves 1
5 [-7,-61,16,7] ves 1
6 [-11,-8],[8,11] ves 2
7 {-15,-12],[12,15] yes 2
8 [-23,-16],[16,23] ves 3
9 [-31,-24],[24,31] yes 3
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Table 4 Lossless compression rates (B/PIXEL) obtained with
the proposed coding method, and methods pro-
posed by Said & Peariman (5], M.G. Strintzis [8].

Proposed
. S+P Trans | S+P Trans
Algorithm .
Image Sip (Said & M.G.
9/7 ICFB Pearlman) | Strintzis)
Trans
lena 458 451 4.17 414
peppers 4.19 4,16 458 454
crowd 4.37 4.34 4.00 3.97
boat 419 415 4.31 4.26
airplane 3.84 3.84 3.91 3.87
bridges 6.05 6.03 5.58 5.53
barbara 4.60 4.59 455 4.49
couple 402 4,02 3.87
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Table 5 Lossless compression

2| &, LOCO-I, J2/11 JPEG 20002 %

rates obtained with the
proposed coding method, LOCO-I, and JPEG 2000

Proposed Algorithm

Image /7 ICFB | S+P Trans LOCO-1 | JPEG 2000

lena 458 451 4.245 4.315

barbara 4.60 459 4.864 4785

peppers 4,19 4,16 4,438 453
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