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"
Abstract: This paper presents a review of the state of the art on modelling and control of autonomous 

helicopters. It includes autonomous helicopter platforms, existing control architectures, and issues 

related to the state estimation and fault detection. Model selection and identification for autonomous 

helicopters are also raised. Next the control system is discussed in certain detail explaining different 

methods and also introducing trajectory planning and control techniques to perform aggressive 

maneuvers. Copyright © 2008 CEA. 
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Abstract: In this study the modeling, control design, robustness analysis and vibration active 

suppression procedure of a system, based on a rotor hovered by active magnetic levitation, are 

presented. Firstly, the model obtaining and its main characteristics are described. Utilizing this model 

and taking advantage of its symmetry properties, a stabilizing controller is designed. Then, it is tuned 

by means of a robustness study, according to the standard ISO 14839-3. Finally, a reduction of the 

vibrations produced in rotation is performed, using adaptive control. The designed controller has been 

experimentally implemented successfully. Copyright © 2008 CEA. 
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Abstract: In this article the identification process of a vehicle model is presented, going from 

modeling to the physical parameter estimation. The equations of the lateral dynamics of the vehicle 

model are used. It is shown that the chosen variables composing the optimization criterion makes the 

number of local minima smaller and so finding the solution is easier. Optimization is made with a 

modified genetic algorithm using Simplex crossover, and the parameters are estimated with only one 

kind of experiment based on collected real data. Copyright © 2008 CEA. 

Keywords: Vehicle dynamics, identification, genetic algorithms, parametric estimation. 

RIAI, Vol. 5, Núm. 4, Octubre 2008, pp. 28-35 

 

 

Positioning System for Autonomous Vehicles. 
 

V. Milanés*, J.E. Naranjo**, C. González*, J. Alonso*, R. García *, T. de Pedro* 

 
 

*Instituto de Automática Industrial (CSIC) 
Carretera de Campo Real km 0,200, Arganda del Rey, 28500, Madrid, 
España (e-mail: {vmilanes,gonzalez,jalonso,ricardo,tere}@iai.csic.es) 

**Departamento de Sistema Inteligentes Aplicados, 
Universidad Politécnica de Madrid, Carretera de Valencia km 7, 28031, Madrid, 

España (e-mail: jnaranjo@eui.upm.es) 
 

Abstract: Loss of accuracy in automated vehicle position control systems due to Global Positioning 

System (GPS) signal quality is currently one of the most studied research topics in the field of 

Intelligent Transportation Systems (ITS). This paper presents an integrated positioning system that 

combines a GPS with onboard sensors and an Inertial Measurement Unit (IMU) to perform 

autonomous vehicle guidance. Depending on GPS precision, the system discriminates which 

positioning is most appropriate from three different possibilities: 1) real-time kinematic differential 

global positioning system (RTK-DGPS) is working at the highest positioning accuracy (1 cm). In this 

instance, GPS data are used as the main sensory supply; 2) total DGPS signal loss. Now, the IMU 

control system takes control; 3) centimeter accuracy is lost. In this instance, GPS and IMU 

measurements are integrated to determine the true positioning. This system has been installed in a 

Citroën C3 Pluriel car, where all the actuators were automated to achieve human-like driving. 

Experimental results show the car's behavior in diverse situations and prove that the test-bed vehicle 

can maintain automatic navigation even when GPS positioning is unavailable. The results also show 

the need to combine sensory information to obtain optimum navigation control in any circumstance. 

Copyright © 2008 CEA. 
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Abstract: The synthesis of Force-Closure Grasps is one of the fundamental problems in the grasp and 

manipulation of objects by means of mechanical hands. In this work a geometric method to determine 

force-closure grasps on polyhedral objects is presented. First the sets of faces whose relative 

orientations and positions allow obtaining force-closure grasps (concurrent prensiones, flat-pencils 

and regulus) are determined. Second, these sets are evaluated using a quality function and the best one 

is selected for the grasp; and third, on the selected set faces the fingertip contact points are determined 

such that they assure the force-closure property. This method is based on geometric operation in the 

3D physical space and do not present iterative loops. The article includes a comparison of the 

resulting grasps with the optimum ones in different cases. Copyright © 2008 CEA. 
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Abstract: In this work a visual servo control based on the passivity properties of the visual system is 

designed. It proposes a regulator with variable control gains, to avoid the saturations of the actuators 

while introducing the ability to correct errors of small magnitude. Also the design is done taking into 

account the L2 performance, to give the capacity to track moving objects, with a small error control. 

Experimental results are showed in an industrial robot manipulator planar type to verify the 

compliance with the objectives of the proposed controller. Copyright © 2008 CEA. 
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Abstract: This paper is concerned with PD control with desired gravity compensation for rigid robots. 

We introduce a new, less conservative, tuning procedure to select the controller's proportional gains. 

We prove global asymptotic stability by taking into account the electrical dynamics of brushed DC-

motors actuators. Contrary to the common assumption in literature, our result does not require 

electrical dynamics to be faster than the mechanical dynamics. We present a formal study of the well 

known practical control strategy called torque control. Copyright © 2008 CEA. 
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Abstract: This article addresses the issue of gesture recognition using movement primitives to obtain a 

bio-model that, in a close future, can be used in the robot programming through the imitation learning 

paradigm. Those movement primitives are extracted from consecutive images caught by a standard 

web cam. For robot programming by imitation, gesture recognition was identified as first phase, 

which requires three main aspects to be taken into consideration. These are the instantaneous 

movement representation, the temporal integration of related information, and the classification 

strategy. These three aspects are going to be developed in this article and in contrast to other works in 

this field; the movement extraction and its codification are inspired in the macaco´s brain motion 

processing. The obtained model was applied then to the recognition of four different hand gestures 

performed by different people. The success percentage using different standard classification 

strategies varied between 91.42% and 97.14%. Copyright © 2008 CEA. 
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Abstract: This paper is concerned with control of the DC/DC boost converter. Specifically, we 

propose a solution for output voltage trajectory tracking. Because of the non-minimum phase property 

of this converter when voltage is the controlled output we design an indirect control strategy based on 

a combination of sliding modes and differential flatness. This means that we achieve output voltage 

trajectory tracking by means of a controller which is designed for output current trajectory tracking. 

We also present some experimental results using the proposed control strategy which show that 

satisfactory performance is achieved. We use the National Instruments TM PCI-6025E electronic card 

together with MATLAB
®
–Simulink

®
. Copyright © 2008 CEA. 
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