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Preface

Generally speaking, image processing applications for computer vision consist of
enhancement, reconstruction, segmentation, recognition and communications. In the last
few years, image segmentation played an important role in image analysis.

The field of digital image segmentation is continually evolving. Most recently, the advanced
segmentation methods such as Template Matching, Spatial and Temporal ARMA Processes,
Mean Shift Iterative Algorithm, Constrained Compound Markov Random Field (CCMRF)
model and Statistical Pattern Recognition (SPR) methods form the core of a modernization
effort that resulted in the current text. In the medical world, it is interested to detect and
extract vertebra locations from X-ray images. The generalized Hough Transform to detect
vertebra positions and orientations is proposed. The spatial autoregressive moving average
(ARMA) processes have been extensively used in several applications in image and signal
processing. In particular, these models have been used for image segmentation. The Mean
shift (MSH) method is a robust technique which has been applied in many computer vision
tasks. The MSH procedure moves to a kernel-weighted average of the observations within a
smoothing window. This computation is repeated until convergence is obtained at a local
density mode. The density modes can be located without explicitly estimating. The
Constrained Markov Random Field (MRF) model has the unifying property of modeling
scene as well as texture images. The scheme is specifically meant to preserve weak edges
besides the well defined strong edges. By Statistical Pattern Recognition approach, the
cognitive and statistical classifiers were implemented in order to verify the estimated and
chosen regions on unstructured environments images.

Following our previous popular artificial intelligent book “Image Segmentation”, ISBN
978-953-307-228-9, published on April 19, 2011, this new edition of “Advanced Image
Segmentation” is but a reflection of the significant progress that has been made in the field
of image segmentation in just the past few years. The book presented chapters that highlight
frontier works in image information processing. I am pleased to have leaders in the field to
prepare and contribute their most current research and development work. Although no
attempt is made to cover every topic, these entire five special chapters shall give readers a
deep insight. All topics listed are equal important and significant.

Pei-Gee Peter Ho
DSP Algorithm and Software Design Group,

Naval Undersea Warfare Center
Newport, Rhode Island, USA
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1. Introduction

In this approach, cognitive and statistical classifiers were implemented in order to verify the
estimated and chosen regions on unstructured environments images. As inspection of crops
�•�˜�›�1�—�Š�•�ž�›�Š�•�1�œ�Œ�Ž�—�Ž�œ�1�•�Ž�–�Š�—�•�œ�1�Š�—�•�1�›�Ž�š�ž�’�›�Ž�œ�1�Œ�˜�–�™�•�Ž�¡�1�Š�—�Š�•�¢�œ�’�œ�1�˜�•�1�’�–�Š�•�Ž�1�™�›�˜�Œ�Ž�œ�œ�’�—�•�1�Š�—�•�1�œ�Ž�•�–�Ž�—�3
tation algorithms, since these computational methods evaluate and predict environment
physical characteristics, such as color elements, complex objects composition, shadows,
brightness and inhomogeneous region colors for texture, JSEG segmentation algorithm was
�Š�™�™�›�˜�Š�Œ�‘�Ž�•�1�•�˜�1�œ�Ž�•�–�Ž�—�•�1�•�‘�Ž�œ�Ž�1�˜�—�Ž�œ�ð�1�Š�—�•�1�������1�Š�—�•�1���Š�¢�Ž�œ�1�›�Ž�Œ�˜�•�—�’�•�’�˜�—�1�–�˜�•�Ž�•�œ�1�•�˜�1�Œ�•�Š�œ�œ�’�•�¢�1�’�–�3
�Š�•�Ž�œ�1 �’�—�•�˜�1 �™�›�Ž�•�Ž�•�Ž�›�–�’�—�Ž�•�1 �Œ�•�Š�œ�œ�Ž�œ�1 �û�Ž�ï�•�ï�1 �•�›�ž�’�•�œ�ð�1 �™�•�Š�—�•�œ�1 �Š�—�•�1 �•�Ž�—�Ž�›�Š�•�1 �Œ�›�˜�™�œ�ü�ï�1 ���‘�Ž�1 �’�—�•�Ž�—�•�Ž�•�1 �Š�™�3
proach to segment classification deploys a customized MLP topology to classify and
characterize the segments, which deals with a supervised learning by error correction –
propagation of pattern inputs with changes in synaptic weights in a cyclic processing, with
accurate recognition as well as easy parameter adjustment, as an enhancement of iRPROP
algorithm (improved resilient back-propagation) (Igel and Hüsken, 2003) derived from Back-
propagation algorithm, which has a faster identification mapping process, that verifies what
�›�Ž�•�’�˜�—�1�–�Š�™�œ�1�‘�Š�Ÿ�Ž�1�œ�’�–�’�•�Š�›�1�–�Š�•�Œ�‘�Ž�œ�1�•�‘�›�˜�ž�•�‘�1�•�‘�Ž�1�Ž�¡�™�•�˜�›�Ž�•�1�Ž�—�Ÿ�’�›�˜�—�–�Ž�—�•�ï�1���Š�¢�Ž�œ�1�œ�•�Š�•�’�œ�•�’�Œ�Š�•�1�–�˜�•�3
els had the addiction of process variable as set parameters of predictive error correction.

To carry through this task, a feature vector is necessary for color channels histograms (layers
of primary color in a digital image with a counting graph that measures how many pixels
are at each level between black and white). After training process, the mean squared error
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