1994F 37 EFTHEHLE 314 BH £ 3%

F%394-31B-3-8

vleAd v E gdo] o% WAl DCT %4 53

(A Progressive DCT Image Coding by Non-sequential
Bit Ordering)

Sl A N - A W - R
(Jong Hoon Kim. Jong Kil Chae and Young Serk Shim)

B omRollM e vl odabd 3k sHAE 9iste] HEASE wiAE wiEd wel okxEgt & Al
2 Afshe 7|20 wde o) @ ulE HEA] 23 HF ddo] APy "ol Folme wlENY
e dadste] Hdgats vleay vE Yy o3 A A 21ge AMakslkdch oluf & nlEM
H4E o vl 4 AL AL 5 9lE embedded A7) & Lloyd-Max oFab3}7] & 0] 4% 2 7}3
w2l emdedded %2871 & A Aste] ARg-aksdc,

Aokgk vl wjE Ade) o7 sl A4 e Ay HoLE slsle] dHE wRs wpae] dF)
DCT %34 333l Agsto] 722 alg v)Eol we} 2221 FAfel o8 A5 2 xlzxez
Agsbe wab vlars) wokoh 2 A HE Agdale] A AdREAT HE oo ARG HPsta
T oodakel ekl el o we) QA 5 eSS g 5 31%"4.

Abstract

DCT image coding has been well known for its compression efficiency. Its nature makes
it also suitable for efficient progressive transmission and reconstruction since low frequency
transform coefficients contain most of the energy of image signals. In this paper. we
propose a progressive transmission technique of DCT image by non-sequential bit ordering
using Lloyd-Max quantizer. And then. we will show that the Lloyd-Max quantizer can be
embedded quantization.

In simulation results, the proposed method show better subjective picture and MSE of
the reconstructed image than the conventional zig-zag scanning transmission of transform
coefficients.
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Table 4. MMSE according to each one bit o] % u|w (GIRL)
transmission(Laplacian pdf.). Table 5. A performance comparision of image
quality improvement techniques
Nfo. N(:. of Convg:(t’ign;l Proposed embedded quantizer . i (GIRL)
X, embedde: T P2 ).
bits | bits quantizer Method 1| Method I N pyramid image
2 1 5 0.5 5
2 0.1826 0.1762 0.1762 Bit-by-bit [dB]
3 i 0.5 0.5 0.5 ig-
2 0.1826 0.1784 01819 Zigzag
3 0.05516 0.05448 0.05448 {bits/pel] (dB] Method 1 | Method T
4 i 0.5 0.5 0.5
2 0.1826 0.1826 0.1919
3 0.05516 0.05516 0.05914 0.036 20.43 21.67 21.62
4 0.01537 0.01537 0.01537
5 1 0.5 0.5 0.5
2 0.1826 0.1861 0.2000 0.060 21.31 23.60 23.49
3 0.05516 0.05626 0.06611
4 0.01537 0.01550 0.01761
5 | 0004146 | 0004102 | 0.004102 0.130 24.84 26.21 26.08
6 ! 0.5 0.5 0.5
3| Sosae | Gogn | oonis
4 0015373 | 0.015697 | 0020671 0.251 . 28.24 28.09
5 0.004146 0.004123 0.004921
6 0.001097 0.001061 0.001061
0.388 29.14 30.00 29.87
7 1 0.5 0.5 0.5
|t | Sl | o
4 0.015373 0.015836 0.022775 0.505 30.47 31.04 30.93
5 0.004146 0.004151 0005991
6 0.001097 0.001064 0.001318
7 | 0000286 | 0000270 | 0.000270 0.630 7 31.98 31.86
8 1 0.5 0.5 0.5
31 Oodsie | Oosmr | oonews
4 | 0015373 | 0015919 | 0023982 0.759 32.13 32.80 32.73
s 0.004146 1004171 0.006705
6 0.001097 0.001068 0.001645
7 0.000286 0.000270 0.000343 1.005 34.19 34.19 34.19
8 0.000074 0.000068 0.
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Table 6. A performance comparision of image
quality improvement techniques in
pyramid image (CRONKITE).

Bit-by-bit [dB)
Zig-zag
[bits/pel) [dB] Method 1 | Method T
0.036 18.92 21.05 20.91
0.067 20.60 23.92 23.62
0.126 24.22 27.13 26.79
0.251 28.94 30.80 30.59
0.391 32.14 33.96 33.37
0.508 34.19 35.84 35.43
0.630 36.81 37.71 37.20
0.758 38.68 39.06 38.79
1.005 41,33 41.33 41.33
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Fig. 7 Graph of distortion vs bit rate
(CRONKITE).
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