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Robots have to deal with 
multiple objectives
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Fig. 1 A typical modular control architecture, as described in [1]. The format of the Control Module
Output depends on the type of Arbitration being used, as explained in Section 2 below. The proposed
approach aims at making this arbitration in a more model based fashion

and the simulation section is completely new, with a complex UAV problem, taken
from [21], replacing the ground robot obstacle avoidance problem investigated
in [12].

The organization of this paper is as follows. In Section 2 we review the structure
of some existing modular control architectures. Section 3 then formalizes the Multi
Objective Control Problem and Section 4 presents the proposed modular model
based controller design. Finally, the approach is illustrated by a UAV example in
Section 5 and conclusions are drawn in Section 6.

2 Background: Modular Control Architectures

In this Section, we will describe a number of modular control approaches that will
be used as inspiration in our attempt to find a model based modular architecture.
As noted above, the modular approaches are sometimes also called Reactive, or
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Kanoun 2011 ITRO
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Reaching a target…
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(Dynamics) � (Target) � (Do nothing)



Reaching a target…
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Reaching a target…
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Reaching a target…
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(Dynamics) � (Do not fall) � (Target) � (Do nothing)



Reaching a target…
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Using hand support
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(Dynamics) � (Do not fall) � (Target) � (No hand support)



Using hand support
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Do not fall
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Kerry Skarbakka
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Reaching a target,	

and walking
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(Dynamics) � (Do not fall) � (Target) � (Do nothing)



Sherikov 2014 ?
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Sherikov 2014 ?
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Time optimal control

(Dynamics) � (Avoid obstacles) � (As fast as possible)
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al Homsi 2014 ?
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al Homsi 2014 ?
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Time optimal control

(Dynamics) � (As fast as possible if far) � (Stay smooth)
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Lexicographic Optimization
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Dimitrov 2014 ?

• A hierarchy is faster to solve 	


• As fast as solving	


• Can’t be faster in the general case

Ax = b
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Dimitrov 2014 ?
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Dimitrov 2014 ?
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A single problem

• Singularity ! (ill-conditioning)



Their work
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Saed al Homsi


