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Paper studies the convergence rate of a continuous time
dynamical system for ℓ1 minimization: Locally Competitive
Algorithm (LCA)

LCA is a continuous-time system of coupled nonlinear
differential equations that settles to a minimizer (1)

â = arg min
a

‖y − Φa‖2
2 + λ‖a‖1 (1)

Known Result: LCA converges exponentially fast to the
correct solution when submatrices of Φ is well-conditioned

This paper studies the specific case of sparse recovery:
depends on the well-known RIP

Viewed as a network of nodes which evolve as follows:

τ u̇(t) = −u(t)− (ΦTΦ− I)a(t) + ΦT y

a(t) = Tλ(u(t)) (2)
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Novel IA scheme with significantly reduced CSI feedback
without affecting DoF performance

Introduce a novel metric: Feedback Dimension: sum
dimension of Grassmannian manifolds

Approach: Feedback essential parts of CSI to achieve the
IA interference nulling requirements for all data streams

Feedback Profile Design, IA feasibility condition, IA
precoder/Decorrelator design: challenges addressed using
Algebraic Geometry tools

Based on proposed interference profile design mechanism,
closed form tradeoff results between number of data
streams, antenna configuration and CSI feedback
dimension in symmetric MIMO interference network
derived
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Multiple sensors send spatially correlated data to the FC,
sensor data is sparse: recovery using CS

Sensors transmit independently with some probability:
sensing matrix not Gaussian

Inhomogeneity of SNRs: elements of the sensing matrix do
not have the same distribution

Provide theoretical guarantees on the number of
measurements for reliable and computationally efficient
recovery: RIP holds under reasonable conditions

Analyze the impact of Inhomogeneity on the k-restricted
eigen values of the effective sensing matrix
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Recovery performance of greedy pursuits with
replacement for sparse recovery analyzed when both the
measurements and sensing matrix are perturbed, i.e.,
y = ỹ + v and Φ̃ = Φ +∆

Sparse and Compressible signals handled

Relative error bounds are linear in both the relative
perturbations: recovery performance is stable against
perturbations

Error bounds compared with oracle recovery and optimal
up to the coefficients
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