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Conventional Methods of Matrix completion

TS-MC: Two Stage Matrix Completion Algorithm for Wireless 
sensor networks
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SVT: Singular value thresholding [1]

Data loss reconstruction  in WSN  [4] 

LMaFit: Low rank matrix fitting  [2] = 

Matrix factorization with dynamically updated rank

RPCA: Robust principal component analysis  [3]      

is unknown WSN matrix, with n sensor nodes and t timestamps

is known incomplete and noisy WSN matrix

Fig. 1 NMSE against data loss percentage at SNR = 10 dB for humidity dataset taken from Intel lab [6].

Fig. 2 NMSE against data loss percentage at SNR = 10 dB for temperature dataset taken from Intel lab [6].

Fig. 3 NMSE against SNR (dB) at 90% data loss for temperature dataset taken from Intel lab [6].

• The proposed TS-MC algorithm will be verified for various other data sets like biology 

data and recommender system.

• This algorithm will also be used for channel estimation in millimeter wave Massive 

MIMO system.

Proposed TS-MC-1: Method-1 + Second stage

Proposed TS-MC-2: Method-2 + Second stage

WSN

prone to 
huge 

losses and 
corruption

Estimate 
the missing 

and 
corrupted 

data

Insufficient 
Method

1
• Hardware 

impairments

• Environmental 

conditions

• Effect the 

decision.

• Hamper the critical 

applications.

•WSN data varies
slowly/ smoothly in both
spatial and temporal
domain.

•DCT acts as a KL type
basis for large class of
smooth signals, hence
may act as the best
sparsifying basis for
WSN signal in both
spatial and temporal
domain.

First Stage

• Method-1

• Method-2

Proposed: TS-MC Algorithm

are the DCT matrices.

Matrix completion problem formulated as 

Compressive sensing problem.

Second Stage
Compute rank of the data from First stage 

Future Work

This publication is an outcome of the R&D work under taken project under the Visvesvaraya PhD

Scheme of Ministry of Electronics & Information Technology, Government of India, being

implemented by Digital India Corporation


