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Processing
Video and multimedia communication is a natural evolution
from conventional voice communication. The last decade has
witnessed phenomenal progress in the field in terms of re-
search and development, products, services, and standardiza-
tion activities. Advances in new image processing algorithms,
video/multimedia communication standards, computer tech-
nologies VLSI devices, and fiber optics technologies will
definitely continue to grow rapidly in association with global
information superhighway construction and will create many
valuable video services to the vast number of customers.
Therefore, this fifth special section on visual communications
and image processing is published to update the progress in
this field.

A total of 18 papers has been collected for this special
section. Video/image coding still shows a strong interest with
eight papers in this category covering standard activities;

automata; vector quantization; and subband, wavelet, and
object-oriented coding. Five papers deal with motion estima-
tion issues. The remaining papers deal with image processing
algorithms and applications.

The two invited papers provide excellent overviews of the
two important standards activities in audio-visual coded rep-
resentation undertaken by 1S0 and ITU. Reader, the chairman
of the ISO/MPEG4, discusses and outlines the background,
vision, applications, scope of work, and workplan of MPEG4,
a continuing effort of the ISO/WG 11 after its successful
completion of MPEG1 and MPEG2. The paper by Schaphorst,
the rapporteur for very low bitrate visual telephony for ITU-
TISG 15, describes the recent effort in H.324 to produce a
video telephony standard in the Public Switched Telephone
Network (PSTN) and the mobile environment.

Quenneville and Meunier draw a parallel between quadtree
and rational languages that are recognizable by finite state
automata in their paper. The authors illustrate that the au-
tomata construction by recursive decomposition of the image
is similar to the construction of region-based quadtree. Ex-

amples show how to apply the method to binary images, gray-
scale images, color images, and 3-D images.

The paper by Martucci received the Best Young Investiga-
tor Award paper of the 1994 Visual Communication and
Image Processing conference. The author shows that using
discrete sine or cosine transforms (DST or DCT) to
implement a filter on an image is equivalent to conventional
linear filtering except at the image boundaries, where a
symmetric or asymmetric extension is implied. Therefore,
DSTS and DCTS become an alternative to the discrete Fourier
transform for transform domain filtering with the advantages
of real number arithmetic and abundant software/hardware
available.

The paper by Mandal et al. proposes several fast algorithms
for wavelet-domain motion estimation, which have improved
the coding efficiency over the baseline multiresolution mo-
tion estimation. Tzovaras, Grammalidis, and Strintzis present
an object-based method for 3-D video coding, using motion
and disparity information between the left and right channel.
Xie, Eycken, and Oosterlinck describe a new technique for
hierarchical motion estimation with smoothness constraints.
The paper by Kim and Park proposes a new mapping
parameter technique for motion estimation that can be
used for objected-oriented analysis-synthesis video coding.
It is reported that its performance is better than the conven-
tional gradient approach. Temporal rate up-conversion is a
scalability tool in MPEG2. The paper by Huang and Chao
proposes a new scan-rate up-conversion method based
on frame-based motion-compensated interpolation for
moving objects. Better performance is reported by using
this method.

Segmented and object-oriented image coding is an impor-
tant MPEG4 activity. The paper by Philips introduces a new
class of weakly separable orthonormal bases for object seg-
mentation. The author shows that the proposed method greatly
reduces computational complexity at the expense of slight
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degradation, as compared to the conventional Gram-Schmidt
procedure.

Predictive residual vector quantization has been developed
recently to overcome the complexity problem of vector quan-
tization (VQ). Rizvi, Nasrabadi, and Wang present a new
scheme that imposes a constraint on the output bit rate.
Specifically, the authors designed two-, four-, and six-stage
entropy-constraint predictive residue VQ with the fixed bit
rates of 0.75, 1.5, and 2.25 bpp, respectively. Simulation
results based on several images showed that the proposed
method may achieve up to a=50% bit rate savings’ ov& the
JPEG algorithm. The paper by Hu, Wang, and Wang applies
feature extraction techniques to photo ID compression. A
region of facial features, containing the eyes and mouth, is
detected and renders more accurately than the rest of the
image. The technique can compress a 128x128x8 bits photo
ID image to an average of 350 bytes.

Kim et al. present a wavelet image coding scheme using a
tree structure-that exploits the interband geometric correlation
with the incorporation of human visual characteristics. Ma
and Rajala introduce a subband-based block truncation cod-
ing algorithm with various bit allocation methods. Zhou,
Chang, and Han discuss the admission control and bandwidth
allocation issue for multimedia communication in ATM net-
works,

Tom, Lay, and Katsaggelos apply the expectation-maximi-
zation algorithm to multichannel simultaneous blur identifi-
cation and restoration of images. The paper by Blohm deals
with a fundamental problem of scene illumination and display
(presentation) in video signal processing. The method com-
presses the dynamic range of physical light intensity into a
finite number of bits that give better visual perception for
portrait images. Measuring a 3-D object size using machine
vision technique has been a practical application in the field.
The paper by- Hsu and Fuh- develops a method to improve
performance by using local and global thresholding, K-cosine
algorithm for edge terminal extraction, and terminal exten-
sion to fill gaps.
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