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Theory, computation and applications define the evo-
lution of the field of control. This premise is illus-
trated with the emerging area of hybrid systems, 
which can be viewed, loosely speaking, as dynamical 
systems with switches. Many practical problems can
be formulated in the hybrid system framework. Power
electronics are hybrid systems by their very nature,
systems with hard bounds and/or friction can be de-
scribed in this manner and problems from other do-
mains, as diverse as driver assistance systems, anes-
thesia and active vibration control can be put in this
form. 
 
I will describe the theoretical basis of some of the
tools that have been proposed to synthesize the con-
trollers for hybrid systems. Parametric programming 
has received a lot of attention in the control literature 
in the past few years because model predictive con-
trollers (MPC) can be posed in a parametric frame-
work and hence pre-solved offline, resulting in a sig-
nificant decrease in on-line computation effort. I will 
describe recent work on parametric linear program-
ming (pLP) from the point of view of the control engi-
neer. I will survey various types of algorithms, and
identify a new standard convex hull approach that of-
fers significant potential for approximation of pLPs 
for the purpose of control. The resulting algorithm,
based on the beneath/beyond paradigm, computes
low-complexity approximate controllers that guaran-
tee stability and feasibility. 

Many industrial applications will serve to highlight
the theoretical developments and the extensive soft-
ware that helps to bring the theory to bear on the
practical examples. 

Joint work with Colin Jones, Miroslav Baric and
Melanie Zeilinger 
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