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 To acquire UL CSI, the length of pilots is no less than number 
of users

 Sparse network: a huge number of users are in idle 
 Using ADMM for CS-based problems
Contributions:
 Blind CS algorithm, joint user identification and channel 

estimation (unknown sparsity level)
 Cluster sparsity and ADMM based algorithm (known sparsity)



 Blind Signal Recovery

𝑚𝑚 = 𝒪𝒪(𝑘𝑘 log 𝑁𝑁
𝑘𝑘

)

 Sequential sampling technique without sparsity knowledge

D. M. Malioutov, S. R. Sanghavi, and A. S. Willsky, “Sequential compressed sensing,” IEEE J. Sel. Topics Signal Process., vol. 4, 
no. 2, pp. 435–444, Apr. 2010.



 Blind Signal Recovery

Guarantee the convergence

 Drawbacks: (1) unknown sparsity (2) high computation



 Blind Signal Recovery

 ℋ𝑘𝑘(𝒂𝒂): take 𝑘𝑘 entries with 
largest amplitudes of 
vector 𝒂𝒂, remaining entries 
are set to zero

 An CS algorithm is consistent if it can recover exactly the positions 
of non-zero elements in the signal vector.



 Blind Signal Recovery

 RIP



 Blind Signal Recovery

Y. C. Eldar and G. Kutyniok, Compressed Sensing: Theory and Applications. Cambridge, U.K.: Cambridge Univ. Press, 2012.



Cluster Sparsity

 Signal vector can be partitioned into sub-vectors in which we can 
have prior information of the sparsity level in each cluster

 enhance the accuracy of signal recovery, reduce the number of 
measurement samples



Cluster Sparsity



 ADMM with Cluster Sparsity

 Optimization problem

 Lagrangian function

 replacing



 ADMM with Cluster Sparsity

J. Yang and Y. Zhang, “Primal and dual alternating direction algorithms for l1-l1-norm minimization problems in 
compressive sensing,” Comput. Optim. Appl., vol. 54, no. 2, pp. 441–459, 2013.



 Simulations



 Simulations
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