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Preface

Computer vision and robotics connections have grown dramatically in the last years. Any robotic system 
includes object or scene recognition, vision-based motion control, vision-based mapping, and dense 
range sensing. Developments in hardware and sensing permit most vision algorithms to work in real-
time and using cheap and flexible sensors.

“Robotic Vision: Technologies for Machine Learning and Vision Applications” is an edited collec-
tion of contributed chapters of interest for both researchers and practitioners in the fields of computer 
vision and robotics.

Written by leading researchers in the field, the chapters are organized into six sections. The first 
two sections deal with computer vision basics and computer vision applications. Section 3 is devoted 
to 3D data processing applied to robotics. In section 4, some works describing social robotics systems 
are presented, while section 5 presents works related with vision control, and section 6 introduces some 
research in visual attention.

SECTION 1: COMPUTER VISION

Barros de Lima Klavdianos, Mattos Brasil, and Simão Santana Melo propose a systematic and practi-
cal approach regarding to one of the most current techniques applied on face recognition, known as 
AAM (Active Appearance Model). Different methodologies of uniform sampling over the 3D rotation 
group, SO(3), for building unbiased 2D shape models from 3D objects are introduced and reviewed 
by Perez-Sala, Igual, Escalera, and Angulo. A comparative analysis of basic segmentation methods of 
video sequences and their combinations is presented by Saval-Calvo, Azorín-López, and Fuster-Guilló.

SECTION 2: COMPUTER VISION APPLICATIONS

Sasi presents a system for identifying what are valuable, what can be ignored, and what demands imme-
diate attention, in a vision security system. In the chapter “Visual Detection in Linked Multi-Component 
Robotic Systems” by Lopez-Guede, Fernandez-Gauna, Moreno, and Graña, a system to identify the 
different elements of a Linked Multi-Component Robotic System (L-MCRS) is specified, designed, and 
implemented. Almomani and Dong propose a novel multiple objects tracking system in video sequences 
that deals with occlusion issues. The proposed system is composed of two components: An improved 
KLT tracker, and a Kalman filter. Moreno, Graña, and Madani introduce a watershed and region merg-
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ing segmentation algorithm based on the zenithal and azimuthal angles of the spherical representation 
of colors in the RGB space. Garcia-Rodriguez et al. demonstrate the capacity of self-organizing neural 
networks to solve some computer vision an image processing tasks presenting different examples like 
image segmentation and compression, tracking, or 3D reconstruction.

SECTION 3: 3D COMPUTER VISION AND ROBOTICS

In chapter “A Review of Registration Methods on Mobile Robots” by Morell-Gimenez, Orts-Escolano, 
García-Rodríguez, Cazorla, and Viejo, the authors provide a review of the main registration methods in 
the literature, where registration is a process to find the transformation between two consecutive poses, 
from 3D data. In “Methodologies for Evaluating Disparity Estimation Algorithms” by Cabezas and Tru-
jillo, the chapter is dedicated to present and discuss methodologies for evaluating disparity estimation 
algorithms. An online method for estimating 3D structure (with proper scale) of moving objects seen by 
a moving camera is developed by Dani, Kan, Fischer, and Dixon. Two different intelligent approaches 
to assess the traversability of the terrain in front of a stereo vision-equipped robot are presented by Na-
lpantidis, Kostavelis, and Gasterato.

SECTION 4: SOCIAL ROBOTICS

Bandera, Rodríguez, Molina-Tanco and Bandera describe a learning by imitation architecture that uses 
stereo vision to perceive, recognize, learn and imitate social gestures. An overview of a typical scenario 
of Ambient Assisted Living (AAL) in which a robot navigates to a person for conveying information is 
presented by Yan, Torta, van der Pol, Meins, Weber, Cuijpers and Wermter. Da Silva and Romero deals 
with Computer Vision for learning to interact socially with humans presenting a robotic architecture for 
a simple interaction between a caregiver and a robot face. Sridharan describes an integrated framework 
that jointly addresses the learning, adaptation, and interaction challenges associated with robust human-
robot interaction in real-world application domains.

SECTION 5: VISION CONTROL

The chapter by Puig and Aviles presents a framework for simultaneous localization and mapping based 
on an active coordination of a team of robots. Cavestany Olivares, Herrero-Pérez, Alcaraz Jiménez, and 
Martínez Barberá describes their vision system used in the Standard Platform League (SPL), one of the 
official leagues in RoboCup competition. Alkurdi and Fisher applied visual control by using a fuzzy 
logic controller on the robotic blimp to achieve autonomous waypoint tracking.
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SECTION 6: VISUAL ATTENTION

García, Rodríguez, and Matellán make a review of some of the most representative visual attention 
models, which can be used for reducing the time to process images by a robot. Vega, Perdices, and Cañas 
propose a visual perceptive system for a robot with a mobile camera on board that copes with two chal-
lenges arising when using cameras: to extract useful information from captured images and to manage 
the small field of view of regular cameras. The chapter by Antúnez, Haxhimusa, Marfil, Kropatsch, and 
A. Bandera proposes a visual attention model using a hierarchical grouping process that encodes the 
input image into a Combinatorial Pyramid.
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