Accepted Manuscript b AE@

of Electronics and
Communications

Efficient reconstruction of compressively sensed images and videos using non-

iterative method

Florence Gnana Poovathy John, Radha Sankararajan

PII: S1434-8411(16)31570-9

DOI: http://dx.doi.org/10.1016/j.acue.2016.12.019

Reference: AEUE 51759

To appear in: International Journal of Electronics and Communi-
cations

Received Date: 18 January 2016

Revised Date: 28 July 2016

Accepted Date: 24 December 2016

Please cite this article as: F. Gnana Poovathy John, R. Sankararajan, Efficient reconstruction of compressively sensed
images and videos using non-iterative method, International Journal of Electronics and Communications (2016),
doi: http://dx.doi.org/10.1016/j.aeue.2016.12.019

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.aeue.2016.12.019
http://dx.doi.org/10.1016/j.aeue.2016.12.019

Efficient reconstruction of compressively sensed images
and videos using non-iterative method

Florence Gnana Poovathy John', Radha Sankararajan®
! [Email: florencegnanapoovathyj@ssn.edu.in]
2[Email: radhas@ssn.edu.in]
"*Department of ECE, SSN College of Engineering,
Kalavakkam, Chennai — 603110, Tamil Nadu, India.

Abstract — Compressed sensing is widely applied for compression and reconstruction of
images and videos by projecting the pixel values to smaller dimensional measurements.
These measurements are reconstructed at the receiver using various reconstruction
procedures. Greedy algorithms are often used for such recovery. These solve the least squares
problem to find the best match with minimum error. This is a time consuming and complex
process, giving rise to a trade-off between reconstruction performance and algorithmic
performance. This work proposes a non-iterative method, viz., non-iterative pseudo inverse
based recovery algorithm (NIPIRA), for reconstruction of compressively sensed images and
videos with small complexity and time consumption, provided the reconstruction quality is
maintained. NIPIRA gives a minimum PSNR of 32 dB for very few measurements (M /N =
0.3125) and accuracy of above 97%. There is more than 92% of decrease in elapsed time
compared with other iterative algorithms. NIPIRA is tested for its performance with respect
to many other objective measures as well. The complexity of NIPIRA is s times less than

existing recovery algorithms.

Keywords: Compressed sensing, image and video reconstruction, non-iterative recovery,

objective measures, elapsed time.

1. Introduction

Transmission of images and videos over wireless sensor networks (WSNs) require

compression for effective usage of bandwidth and storage capacity. Development of an
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