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ABSTRACT: The gradient-based control is a very popular tool in the literature for stabilizing 
formations of autonomous agents in a distributed way. Although the exchange of information 
among neighboring agents is not often required by this kind of controllers, the resulting 
'undirected nature' of the sensing graph requires a pair of neighboring agents to have exactly the 
same measurement about the distance that separates them. Most of the times it is an 
unavoidable situation to have two sensors, such as laser scanners each one mounted on a 
different robot, that gives different outputs for the same physical distance due to noises or 
biases. These inconsistent measurements induce undesired collective motions and a distortion 
in the desired shape of the formation.
The first part of this talk will show how to systematically design and implement different local 
estimators that remove such inconsistent measurements among neighboring agents governed 
by single and double integrators. A discussion about the benefits and disadvantages of each local 
estimator will be provided and insights of this technique in actual robotics systems will be given 
as well. 
The second part of the talk is devoted to the reverse-engineering of the inconsistent 
measurements such that the formation can achieve not only the desired shape but a desired 
stationary motion, e.g., translation, rotation and/or scaling of the shape. A more deep analysis 
reveals that this technique can be employed for solving certain issues associated with the 
distance rigidity based control, e.g., falling in non-desired shapes or requiring a big number of 
neighboring agents. 

 

seminar
SHAPE AND MOTION CONTROL 
OF FORMATIONS UNDER 
INCONSISTENT MEASUREMENTS

APPLIED MATHEMATICS

UNIVERSID AD   AU TO NOMA
DE  MADRID

INSTITUTO  DE  CIENCIAS  MATEMÁTICAS


