
Parametric
Estimation

• best when exactly knowing
the model structure
• intuitive identification algorithms
• more familiar to practitioners

motivations

• general form y = f (x) + ν
• estimator x̂ minimizes
cost function of y − f (x)
• can incorporate prior knowledge on x

mathematical concepts• model f (x) linear in x
• Gaussian prior on x
• uncorrelated noise ν

our approach

Nonparametric
Estimation

• best when lacking knowledge
of model structure
• nice mathematical properties
• simpler to be tuned

motivations

• model f (·) in ∞-dimensional spaces
• possible interpretation: regularization
penalty in cost function of y − f (x)
• stochastic process modeling of f (·)

mathematical concepts • reproducing kernel Hilbert spaces
• eigenfunctions decomposition
of kernel operator
• f (·) deterministic or stochastic

our approach

Applications of Distributed Estimation

Multi-Robot
Coordination

Underwater
Exploration

Smart Grids
Deployment

Wind Power
Management

Wild Life
Monitoring

Smart Highways
Implementation

Smart
Surveillance Systems

Our Contributions

offered algorithms
for the distributed calibration

of wireless sensors

offered algorithms
for the distributed estimation

of the number of nodes
under privacy concernes

offered algorithms
for the distributed estimation

of unknown time-delays

shown how to implement distributed
estimation algorithms through

approximated regularization networks

offered distributed algorithms
computing also additional

certificates of quality

offered algorithms
for the distributed calibration
of regularization parameters

characterized the improvements
of performances

of distributed regression algorithms
w.r.t. local strategies

characterized the loss of performances
of distributed regression algorithms

w.r.t. centralized strategies

Publications
D. Varagnolo, G. Pillonetto, L. Schenato. Distributed parametric and nonparametric regression with on-line performance bounds computation. Automatica, 2010 (submitted)
S. Bolognani, S. Del Favero, L. Schenato, D. Varagnolo. Consensus-based distributed sensor calibration and least-square parameter identification in WSNs. International Journal of Robust and Nonlinear Control, 2010
D. Varagnolo, G. Pillonetto, L. Schenato. Distributed consensus-based Bayesian estimation: sufficient conditions for performance characterization. 2010, American Control Conference
D. Varagnolo, G. Pillonetto, L. Schenato. Distributed statistical estimation of the number of nodes in Sensor Networks. 2010, Conference on Decision and Control
E. Bitar, A. Giani, R. Rajagopal, D. Varagnolo, P. Khargonekar, K. Poolla, V. Pravin. Optimal Contracts for Wind Power Producers in Electricity Markets. 2010, Conference on Decision and Control
D. Varagnolo, G. Pillonetto, L. Schenato. Distributed Function and Time Delay Estimation using Nonparametric Techniques. 2010, Conference on Decision and Control
S. Bolognani, S. Del Favero, L. Schenato, D. Varagnolo. Distributed sensor calibration and least-square parameter identification in WSNs using consensus algorithms.

2008, Allerton Conference on Communication Control and Computing
D. Varagnolo, P. Chen, L. Schenato, S. Sastry. Performance analysis of different routing protocols in wireless sensor networks for real-time estimation. 2008, Conference on Decision and Control


