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losed-loop 
ontrol of �uid �ows has been of interest to the engineering 
ommunityfor several de
ades. A 
anoni
al problem that requires the use of 
ontrol in system design is theproblem of �ow past an open 
avity. Su
h a 
avity 
an represent, for example, a weapons bay in amilitary air
raft that is exposed to a grazing external �ow �eld. In this appli
ation, the 
onditions aresu
h that the 
avity 
an experien
e large dynami
 loads and intense resonant pressure �u
tutationson its surfa
es, resulting in sound pressure levels that 
an be in ex
ess of 160 dB. It is of engineeringinterest to suppress these �u
tuations using �ow 
ontrol strategies, as the �u
tuations 
an damage the
omponents of the 
avity. The optimal 
ontrol problems that arise lead to high-dimensional Ri
attiequations, the numeri
al solution of whi
h 
an present an intra
table 
omputational burden in a designor analysis setting.The ultimate obje
tive of the present resear
h e�ort is to develop stable and e�
ient ROMs forreal-time 
ontrol of 
ompressible �ow over open 
avities using linear 
ontrol theory. Consider thefollowing linear time-invariant dynami
al system
ẋ(t) = Ax(t) + Bu(t)
y(t) = Cx(t),

(1)where x(t) is the system state ve
tor, u(t) is a ve
tor of inputs, and y(t) is the ve
tor of outputs. Asystem of the form (1) is obtained following the linearization of the full 
ompressible Navier-Stokesequations around a steady base state, and the dis
retization of this system of PDEs in spa
e. Theproblem of stabilizing a �ow governed by the equations (1) using 
losed-loop 
ontrol 
orrespondsmathemati
ally to moving an unstable eigenvalue of A into the stable half-plane. In the 
ase thata 
ontroller for the full system (1) is designed using a ROM for (1), it is 
ru
ial that the numeri
alsolutions of the ROM are 
onsistent with the behavior of the solutions to the full model.The fo
us of this talk is the 
onstru
tion of POD/Galerkin ROMs that retain the stability propertiesof the 
ontinuous PDEs from whi
h these models are 
onstru
ted [1℄. The proposed model redu
tionte
hnique di�ers from the approa
h taken in many appli
ations in that the Galerkin proje
tion step isapplied to the 
ontinuous system of PDEs, rather than a semi-dis
rete representation of these equations.An energy stability analysis reveals that the inner produ
t used to de�ne the Galerkin proje
tion step ofthe model redu
tion is intimately tied to the stability of the resulting model. For linearized 
ompressible�ow equations, the L2(Ω) inner produ
t does not 
orrespond to an energy integral. This means thata ROM 
onstru
ted using the L2(Ω) inner produ
t will not satisfy the energy 
onservation relationimplied by the governing equations, and may exhibit instabilities that are in
onsistent with the physi
sinherent in the governing 
ontinuous PDEs. A symmetry transformation leads to the 
onstru
tion ofa weighted L2(Ω) inner produ
t referred to as the �symmetry inner produ
t�. It is demonstrated thatthe symmetry inner produ
t is the energy inner produ
t for the equations of linearized 
ompressible�ow, and hen
e guaranteed to produ
e a Galerkin ROM that preserves the stability of the full ordersystem from whi
h it was 
onstru
ted for any redu
ed basis, provided well-posed boundary 
onditionsare pres
ribed. Stability of the proposed ROM is demonstrated on a problem involving 
ompressible�ow over an open 
avity. Future resear
h dire
tions towards the design of Linear Quadrati
 Gaussian(LQG) 
losed-loop 
ontrollers using the proposed model redu
tion approa
h are dis
ussed.Referen
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