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This Special Issue is dedicated to present the research results of the Japanese national project, entitled "Mixed Integrated Systems for Real-Time Intelligent Processing", supported by Ministry of Education, Culture, Sports, Science and Technology (MEXT) of Japan and directed by Prof. Tadahiro Ohmi, New Industry Creation Hatchery Center, Tohoku University. This project consists of 38 members during 1999- 2002 and aimed at hybridizing and integrating the brand new information technologies in order to achieve the real-time intelligent processing mainly moving-image processing. Some research projects were extended and the results were presented at special sessions in WAC'04 held in Seville, Spain, during June 28 - July 1, 2004. Best papers of those WAC’04 sessions are included in this special issue.

The first paper by Nakayama, et al. presents a still image compression algorithm based on Mean-Residual Domain Adaptive Resolution Vector Quantization (MAR-VQ). This algorithm realized a performance equivalent to JPEG2000 in natural images. Especially the compression of the image including text shows an overwhelming performance improvement of 5 to 40 dB in compressed image quality.

The second paper by Nakayama, et al. proposes a novel approach for image scrambling based on Vector Quantization Codebook Processing (VQCP). It realizes scramble or de-scramble a natural image in less than 2.5 ms which is 6 to 19 times as fast as conventional techniques and facilitates the real-time image processing.

The third paper by Kotani, et al. presents the region-division (RD) VQ histogram method, in which geometric information of human face is taken into account. Top1 recognition rate of 97.4% is obtained by using FB task (1195 images). By using the private database, which is taken in practical environment, Top1 recognition rate of 100% is obtained for the 7 days task.

The fourth paper by Pan, et al. describes an efficient method of constructing L1-type norm feature introducing a reference vector for rough estimation of Euclidean distance which is necessary for fast vector quantization. The criterion on how to select an optimal reference vector is also given.

The fifth paper by Pan, et al. describes a post-processing method for VQ encoding to achieve much higher PSNR rather than conventional methods. In case of low-detailed image Splash, image PSNR can be improved more than 1 dB for 1024 codebook while bit rate has almost not degraded.

The sixth paper by Kawakami, et al. presents the feed-forward dynamic voltage frequency management (FFDM) method for power-minimum motion video compression. Simulation results indicate that the FFDM method can save about 65% to 80% of power dissipation depending on sequence activities.

The seventh paper by Sawa, et al. describes an analog circuit for edge detection based on vertebrate outer retinas. It utilizes a simple logarithmic compression photo circuit for a wide dynamic range and a digitization of an output current to cope with the problem of incorrect operation caused by noise and device mismatch.

The eighth paper by Nakano, et al. proposes a coarse region segmentation algorithm using a resistive-fuse network, which is an important preprocessing for nature-scene image recognition. It also proposes a pixel-serial LSI architecture with parallel neighboring connection operation for digital LSI implementation of resistive-fuse networks.

The ninth paper by Ise, et al. explored an efficient architecture of channel codec, which was dedicated to W-CDMA mobile communication standard. It employs a pair of configurable processors for Turbo decoding and remaining processors. The execution cycles are significantly reduced by employing a set of specific instructios.

The tenth paper by Tsutsui, et al. proposes a novel design framework to realize an efficient implementation of JPEG2000 encoder, decoder and codec in accordance the requirements and constraints of each terminals and applications. A practical LSI is also fabricated for demonstration, which employs discrete wavelet transformation hardware module and hardware entropy coder module.

The eleventh paper by Aso, et al. proposes a fast, simple and high quality image enlargement algorithm based on a weighted sum of linear extrapolations. It is confirmed that this algorithm exhibits the higher performance rather than typical traditional algorithms, e.g., nearest neighbor interpolation, bi-linear interpolation, cubic convolution interpolation algorithms.

The twelfth paper by Sato, et al. describes an effective feature extraction method by using a basis function network. This network decomposes an original image into weighted basis functions corresponding to spatio frequency, and the local image can be reconstructed with the selected basis functions. This method is applied to extract headline areas in Japanese and English newspapers.

These distinguished research results are expected to be significantly helpful for researchers of real-time image processing.
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