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Decision-Making in Robotics 
"

Miguel A. Salichs, María Malfaz, Javi F. Gorostiza""
Robotics Lab, Departamento de Ingeniería de Sistemas y Automática, Universidad 

Carlos III de Madrid, Avenida de la Universidad, 30, 28911, Leganés, Madrid, 

España (e-mail: salichs@ing.uc3m.es; mmalfaz@ing.uc3m.es; 

jgorosti@ing.uc3m.es) "
Abstract: This paper presents, as a tutorial, an overview of the current state of the decision-making problem 

applied to robotics. The study is approached in a comprehensive and inclusive way and, therefore, trying 

not to go into specific solutions for specific problems. The article is focused primarily on high-level 

decisions to be taken by a robot, not lower-level decision-making problems that are solved using traditional 

control techniques or with very specific algorithms. We refer to "decisions" of a robot in the broad sense of 

determining the activities performed by it. That is, without any a priori exclusion based on issues such as 

the decision-making strategy used, the type of robot, the performed tasks, etc. The article is structured in a 

number of sections that addresses various topics of interest in robotics, from the perspective of decision-

making: autonomy, intelligence, goals, high-level decisions, decision-making strategies, control 

architectures, perception, human-robot interaction, learning and emotions. Copyright © 2010 CEA. 
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Development of a Virtual Reality Interface for Smart Multiagent Robotic System 
"

Cecilia García Cena, Roque Saltarén, Javier López Blázquez, Rafael Aracil""
Universidad Politécnica de Madrid 

Centro de Automática y Robótica (CAR) UPM-CSIC 

José Gutiérrez Abascal, 2 (28006) Madrid, España 

(e-mail: cecilia.garcia,rafael.aracil,roque.saltaren@upm.es, 

jlb_yuyi@hotmail.com) "
Abstract: This article presents the multi-agent robotic system SMART. This system is integrated by 

different kind of software and / or hardware agent, so it can be classified as heterogeneous. Additionally, it 

is presented the development of a virtual reality interface through which a human user can acts on the 

system if it is necessary, otherwise the system operates autonomously. Also, this interface implements a 

different features aimed to achieve the performance of the whole system. The interface allows to reproduce 

the real scene and provides the user with information in real time what happens in reality. Because of 

heterogeneous system, communication between agents is made using different communication technologies 

(TCP / IP, WiFi and Bluetooth), therefore it was necessary to design a specific communication protocol that 

is described in this article.Copyright © 2010 CEA. 
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Adaptive Control for Mobile Robots with Uncertain Dynamics using Neural 
Networks. 

"
Francisco G. Rossomando* Carlos Soria** Ricardo Carelli**  "

*Subsecretaría de Ciencia y Técnica, Ministerio de la Producción y Desarrollo 

Económico, Gobierno de San Juan, Centro Cívico – Av. España 50 (S) – 5º Piso 

CP J5400ARL San Juan, Argentina 

(e-mail: frossomando@sanjuan.gov.ar) 

**Instituto de Automática, Facultad de Ingeniería, Universidad Nacional de San 

Juan, Av. Libertador 1109 Oeste, CP J5400ARL, San Juan, Argentina 

(e-mail: {csoria; rcarelli}@inaut.unsj.edu.ar) "
Abstract: This paper presents an adaptive trajectory tracking control for mobile robots for which stability 

conditions and performance evaluation are given. The proposed control structure combines a feedback 

linearization model, based on a kinematics nominal model, and a direct neural network-based adaptive 

dynamics control. The control system design is done considering uncertain dynamic parameters in the 

dynamic model of the robot. The uncertainty in the dynamics model is learned by a RBF neural network in 

an adaptive feedback loop, adjusting the weight and the radial basis functions. The proposed RBF-NN 

scheme is computationally more efficient than the case of using the learning capabilities of the neural 

network to be adapted, as that used in feedback architectures that need to back propagate the control errors 

through the model (or network model) to adjust the neurocontroller. The resulting adaptive controller is 

efficient and robust in the sense that it succeeds to achieve a good tracking performance with a small 

computational effort. Stability result for the adaptive neuro-control system is given. It is proved that control 

errors are ultimately bounded as a function of the approximation error of the RBF-NN. Experimental results 

show the practical feasibility and performance of the proposed approach to mobile robots. Copyright © 

2010 CEA. 
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Vibration Control of Rotating Machines 
"

A. Blanco-Ortega* F. Beltrán-Carbajal** G. Silva-Navarro*** H. Méndez-Azúa**** 
 

* CENIDET, Ingeniería Mecatrónica C.P. 62490 

Cuernavaca, Morelos, México (e-mail: andres.blanco@cenidet.edu.mx) 

**Universidad Politécnica de la Zona Metropolitana de Guadalajara 

C.P. 45640 Tlajomulco de Zúñiga, Jalisco, México 

(e-mail: fran_belt29@hotmail.com) 

*** CINVESTAV-IPN. Departamento de Ingeniería Eléctrica - Sección de 

Mecatrónica A.P. 14-740 C.P. 07300 México, D.F., (e-mail: gsilva@cinvestav.mx) 

**** ITESM, Campus Guadalajara. Escuela de Ingeniería y Arquitectura 

C.P. 45201 Zapopan, Jalisco, México (e-mail: hmendez@itesm.mx)""
Abstract: Vibration caused by mass imbalance is a common problem in rotating machinery. In this paper, a 

review of the performed research work on active balancing and active vibration control for rotating 

machinery is presented. In addition, two solutions to this vibration attenuation problem for desired output 

feedback trajectory tracking tasks are proposed. The first one consists in the use of a movable bearing to 

modify the effective rotor length and, as an immediate consequence, the natural frequency, to avoid the 

higher amplitudes presented in the resonance. The second one consists in the use of an active disk mounted 

on the main inertia of the rotor system, which contains a balancing mass that can be positioned in any 

angular and radial position inside the disk to attenuate the vibration caused by the residual unbalance. Since 

both active vibration control strategies require information of the eccentricity, the algebraic identification 

method is used for the on-line estimation of its parameters. Copyright © 2010 CEA. 

Keywords: Active Vibration Control, Rotor Active Balancing, Eccentricity Identification. 
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Intelligent PID Based Control: an Application to Robust Cruise Control in Urban 
Environments 

"
Jorge Villagrá, Vicente Milanés, Joshué Pérez, Teresa de Pedro 

 
Centro de Automática y Robótica, UPM-CSIC, Carretera de Campo Real, 

km. 0.200, 28500 La Poveda, Arganda del Rey, Madrid, España (e-mail: 

{jorge.villagra,vmilanes,jperez,tere}@car.upm-csic.es) 

 

Abstract: In spite of its limitations, the most widespread industrial control technique is still today PID 

control. In this article, a new approach, intelligent PID based control (i-PID), will be presented. It takes 

advantage of its strength, while it improves one of its main weak points: the loss of performance in presence 

of non-linear terms or unmodeled dynamics. To show the i-PID behavior it has been implemented on a real 

application, the robust cruise control of an experimental vehicle in urban environments. Copyright © 2010 

CEA. 

Keywords: PID controllers, nonlinear control systems, robust controllers, autonomous vehicles, speed 

control. 
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Centralized Multivariable Control with Decoupling Variable Speed Wind Turbines 
"

Miguel E. González* Francisco Vázquez** Fernando Morilla*** 
 

* Unidad Académica de Ingeniería Eléctrica, Universidad Autónoma de 

Zacatecas, Ramón López Velarde 801, 98000 Zacatecas, México. 

(e-mail: migonzal492@yahoo.com.mx) 

** Departamento de Informática y Análisis Numérico, Universidad de 

Córdoba, Campus Rabanales, Edificio Leonardo Da Vinci, Córdoba, España. 

(e-mail: fvazquez@uco.es) 

*** Departamento de Informática y Automática, ETSI Informática, UNED, 

C/. Juan del Rosal 16, 28040 Madrid, España. 

(e-mail: fmorilla@dia.uned.es) "
Abstract: The design of control systems for wind turbine generators of variable speed represents an 

important challenge since these are nonlinear multivariable processes, with strong disturbances, diverse 

constraints and great interaction among its variables. Under this scenario the electric power must be 

generated efficiently and at the same time to regulate the speed of the turbine. This paper proposes several 

schemes of multivariable control, with the aim of improving the performance of the wind turbines, 

attenuating the effects of the interaction among their variables. The proposed solution is based on PID 

controllers with designs of type decentralized, centralized with diverse decoupling nets and a scheme with 

four PI. The behaviour of the wind turbine is described by means of a nonlinear mathematical model, that 

becomes linear to obtain a transfer function matrix, from which the controllers are designed. Finally a 

comparative analysis is realized to determine which controller presents better results, applying disturbances 

with an additional wind speed model and random changes of the electric load.  Copyright © 2010 CEA. 

Keywords: Wind Turbine, Multivariable Control, Modeling, Interaction. 
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Application of Position and Inertial-rate Control to a 2-DOF Gyroscopic 
Platform 

"
Francisco R. Rubio, Manuel G. Ortega y Francisco Gordillo "

Depto. Ingeniería de Sistemas y Automática, 

Escuela Superior de Ingenieros. Universidad de Sevilla. 

Camino de los Descubrimientos s/n. 41092-Sevilla. España. 

Telf. +34 954487350, Fax: +34 954487340, E-mail: rubio@us.es "
Abstract: This paper presents a control application for the inertial stabilization of a gyroscopic platform 

with two degrees of freedom (2-DOF). The purposes of this application are, first, to control the angular 

positions of the platform in the absence of inertial disturbances and second, to control velocities measured 

in an inertial frame, while rejecting the disturbances associated with moving components. With regard to 

the first objective, a switching-control strategy is proposed in order to reduce the effects of friction as the 

main source of undesirable non-linear behaviors. Regarding the inertial-rate control, a master-slave control 

structure is suggested to achieve the desired specifications. Simulation and experimental results are 

presented, showing the performance attained on a real platform. Copyright © 2010 CEA. 

Keywords: Inertial platform, adaptive control, gain scheduling. 
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Vector Control of an Induction Motor with Unknown Load Based on New Nonlinear 
Observer 

"
Marco A. Gallegos-Lara*  Ricardo Álvarez-Salas** Jaime A. Moreno*** 

Gerardo Espinosa-Pérez**** "* Universidad Politécnica de San Luis Potosí, Urbano Villalón n◦500, C.P. 

78363, San Luis Potosí, S.L.P., México (e-mail: mgallegos@uaslp.mx) ∗∗ CIEP-FI Universidad Autónoma de San Luis Potosí, Av. Manuel Nava n◦8, 

C.P. 78290, San Luis Potosí, S.L.P., México (e-mail: ralvarez@uaslp.mx) ∗∗∗ II - Universidad Nacional Autónoma de México, A.P. 70-472, C.P. 04510, 

D.F., México (e-mail:jmorenop@ii.unam.mx) ∗∗∗∗ DEPFI - Universidad Nacional Autónoma de México, A.P. 70-256, C.P. 

04510, D.F., México (e-mail:gerardoe@unam.mx) "
 

Abstract: In this paper a sensorless vector control scheme for induction motor, which works in a whole 

range of speed, is presented. Controller is based on a low order and semiglobal convergence new 

observation algorithm which simultaneously estimates fluxes and rotor speed with constant and unknown 

load. Performance of sensorless field oriented controller proposed is verified by means of numeric 

simulation for tracking of variable speed including the zero speed and it is compared with obtained results 

for the same control scheme based on model reference adaptable system observer. Copyright © 2010 CEA. 

Keywords: Sensorless vector control, induction motor, speed observer. 
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Automatic Detection of a Calibration Pattern for Automatic Camera Calibration 
 

"
Arturo de la Escalera*, Jose María Armingol*, Jose Luis Pech**, José Julián Gómez** "

*Grupo de Sistemas Inteligentes, Universidad Carlos III de Madrid, Avda de la 

Universidad 30, 28911, Leganés, Madrid, España (e-mail: escalera@ing.uc3m.es, 

armingol@ing.uc3m.es) 

** Solex Vision Artificial S.L. Avda. de la Astronomía 43, 28830 San Fernando de 

Henares, Madrid, España (joseluis@solexvision.com, josejulian@solexvision.com) "
 

Abstract: The number of applications that need to calibrate cameras is increasing. Present methods can 

calculate camera parameter in a semi-automatic way. Because of that full-automatic methods are being 

researched in order to save user's time and effort. The algorithm proposed in this article uses a pattern 

similar to a chessboard. It is automatically found in every image without previous information of the 

number of files or columns. To do this, a joint analysis of the line set that form the pattern is found through 

the Hough transform, corners and projective invariants. Some examples and a comparison with other 

methods are shown. Copyright © 2010 CEA. 

Keywords: Error analysis, camera calibration, image distortion, pattern recognition, computer vision. 
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