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Abstract

A conventional image coder, such as JPEG, requires not
only DCT and quantization but also additional pre-filtering
under noisy environment. Since the pre-filtering removes
camera noise and improves coding efficiency dramatically, its
efficient implementation has been an important issue. Based
on well-known noise removal techniques in image processing
fields, this paper introduces an efficient scheme by adapting a
noise removal procedure to block-based image coders. By
using two-dimensional DCT factorization, the proposed image
coder has only a modified DCT and a VLC, and performs pre-
filtering and quantization simultaneously in the modified DCT
operation.
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Fig. 1. Overall system block diagrams of a JPEG encoder; (a)
a conventional scheme and (b) the proposed scheme.
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Fig. 3. Block diagram of the proposed scheme; (a) before the merging of scaling and (b) actual implementation.
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Table 1. Pre-filtering performance comparision of Lena image
(512x512) in terms of mean square error (MSE).

Noisy images Approximated generalized wiener
(SNR [dB)) pre-filtering results (MSE)
Lena (5dB) 89.8

Lena (10dB) 50.0
Lena (15dB) 275
Lena (20dB) 14.7
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Fig. 4. JPEG encoding results of a noisy image with SNR of
10dB.
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Fig. 5. JPEG encoding results of a noisy image (SNR=10dB);
(a) no pre-filtering (PSNR=25.6dB, 1.28bpp) and (b)
approximated  generalized  Wiener filtering
(PSNR=30.7dB, 0.44bpp). The JPEG default
quantization table is used for both cases.
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