
H2 for HIFOOD. Arzelier†, G. Dea
onu†, S. Gumussoy‡ and D. Henrion†§,
†CNRS, LAAS7 avenue du 
olonel Ro
he, F-31077 Toulouse, Fran
e{e-mail: denis.arzelier, georgia.dea
onu, didier.henrion}�laas.fr

§Fa
ulty of Ele
tri
al Engineering, Cze
h Te
hni
al University in Prague,Te
hni
ká, CZ-16626 Prague, Cze
h Republi

‡Department of Computer S
ien
e, K. U. LeuvenCelestijnenlaan 200A, 3001, Heverlee, Belgium{e-mail: suat.gumussoy�
s.kuleuven.be}Keywords: �xed-order 
ontroller design, H2 
ontrol, mixed H2/H∞ 
ontrol, optimization.Extended Abstra
tHIFOO is a publi
-domain Matlab pa
kage initially designed for H∞ �xed-order 
ontroller synthesis, usingnonsmooth non
onvex optimization te
hniques. It was later on extended to multi-obje
tive synthesis, in
ludingstrong and simultaneous stabilization under H∞ 
onstraints. In this paper we des
ribe a further extensionof HIFOO to H2 performan
e 
riteria, making it possible to address mixed H2/H∞ synthesis. We give ademonstration on the usage of HIFOO and report some of our extensive ben
hmark results.HIFOO is a publi
-domain Matlab pa
kage originally 
on
eived during a stay of Mi
hael Overton at the Cze
hTe
hni
al University in Prague, Cze
h Republi
, in the summer of 2005. HIFOO relies upon HANSO, a generalpurpose implementation of an hybrid algorithm for nonsmooth optimization, mixing standard quasi-Newton(BFGS) and gradient sampling te
hniques. The a
ronym HIFOO (pronoun
e [ha�fu:℄) stands for H-in�nityFixed-Order Optimization, and the pa
kage is aimed at designing a stabilizing linear 
ontroller of �xed-order fora linear plant in standard state-spa
e 
on�guration while minimizing the H∞ norm of the 
losed-loop transferfun
tion.The �rst version of HIFOO was released and presented during the IFAC Symposium on Robust Control Designin Toulouse, Fran
e in the summer of 2006, see [3℄, based on the theoreti
al a
hievements reported in [4℄. HIFOOwas later on extended to 
ope with multiple plant stabilization and multiple 
on�i
ting obje
tives and the se
ondmajor release of HIFOO was announ
ed during the IFAC Symposium on Robust Control Design in Haifa, Israel,in the summer of 2009, see [5℄.Sin
e then HIFOO has been used by various s
holars and engineers. Bene�ting from feedba
k from users, wefeel that it is now timely to extend HIFOO toH2 norm spe
i�
ations. Indeed, H2 optimal design, a generalizationof the well-known linear quadrati
 regulator design, is traditionally used in modern 
ontrol theory jointly with

H∞ optimal design, see [8℄. In parti
ular, the versatile framework of mixed H2/H∞ design des
ribed e.g. in [6℄is frequently used when designing high-performan
e 
ontrol laws for example in aerospa
e systems, see [2℄. Seealso [7℄ for an appli
ation of the H2 norm for smoothening H∞ optimization.The obje
tive in this paper is to des
ribe the extension of HIFOO to H2 norm spe
i�
ations in su
h a waythat users understand the basi
 me
hanisms underlying the pa
kage, and may be able to implement their ownextensions to �t their needs for their target appli
ations. For example, the algorithms of HIFOO 
an also beextended to 
ope with dis
rete-time systems, pole pla
ement spe
i�
ations or time-delay systems. On the HIFOOwebpage www.
s.nyu.edu/overton/software/hifoo



we are maintaining a list of publi
ations reporting su
h extensions and appli
ations in engineering. The HIFOOand HANSO pa
kages 
an also be downloaded there.In our presentation, we give a demonstration of HIFOO and design �xed-order 
ontrollers for some of the
ontrol problems. Further information on the extension of HIFOO toH2 performan
e 
riteria and mixed H2/H∞synthesis 
an be found in [1℄.Referen
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