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= Sub-optimality guarantees on the performance

= Considers sensor dynamics & continuous space of configurations
» Trade-off between computation and optimality via the parameters
= Provably better than the widely used greedy control policy
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Optmaiity | ,‘ = Linearization & Model Predictive Control to obtain closed-loop
Sensor Scheduling toring What about the middle ground? B control policy for sensors with non-linear observation models
= 1@ = Target state inference is still done with a non-linear estimator
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Design a scalable control strategy for a swarm of mobile sensors to K : é i ; ; £, ,-r,/
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= Sensor Motion Model (SMM): X, = f(Xt,Ut), X, eX,ueld - -~ — Time Steps Time Steps
= Target Motion Model (TMM): VY., = a(Yt’Wt)’ Y, eV, W, = noise Theorem: Gas concentration [ppm]
= Sensor Observation Model (SOM): Z;, = h(x,VY,,V,), V,=nhoise Forsomete[LT], let (x,Z) € S, be a node In the t-th level of the ¥y b @iy i — e ' I ‘
Active Information Acquisition Problem: search tree. If there exists a set {x', X'} = S, \ {(x,2)} such that:
X=X, Vi

Given a finite horizon T, choose a control policy to maximize the
mutual iInformation between the measurements and the final

> is algebraically-redundant with respect to {='},
then (x, ) can be removed from S, without eliminating the

target state: .
max ]I(yT 41 | XliT) optimal sensor path.
Linear GaUSSIan Assumptions RelaX|ng the COnditlonS 2 4 B 8 10 12 14
 TMM: Yer =AY +W, Y, €V, w ~ NV (0,W) «  Remove paths which are X [m]
» SOM: z =H(X)Y, +V.(X), V,~N(OV(x)) = almost crossing at time t Future Direction
_ e = almost algebraically-redundant paths . Distributed control and estimation:
Separation Principle: = Regularity assumptions are necessary IStributed controt ahd estimation.
der | _ _ | i . = Estimation from local observations and interaction with neighbors
UnoI er: mealg IGausscllan assumztlons, Qpeh- oop pcl) |Cleslare optima Theorem: = Choose controls locally, while maintaining performance guarantees
and the problem reduces to a deterministic control problem: - _ L : SPTSR :
max. . logdet(Z.) The sub-optimality gap between the cost Vo of the App fcat!ons &_experlmental valldatlgn In the Smart City test_bed
e optimal sensor path and the cost V< of the path = Applications with more general sensing models such as active
S.t. Xp = TOU),  t=0,..,T -1, P P | T P semantic localization
Za=pEX%X,) t=0,...T-1 obtained after the reductions satisfies: \ = Distributed self-localization method with consistency guarantees
c,0 * o * o R 2 : : : .
> is the covariance of the target distribution, p is the Riccati map 0<Vy® =V, <(I't =D(V; —logdet(W)) +eAs Yo+ el = X + (1 — a)Ts = Collaborate with others working on localization (Task D.3.2)
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