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Abstract. In this paper, a deep neural network with interpretable mo-
tion compensation called CS-MCNet is proposed to realize high-quality
and real-time decoding of video compressive sensing. Firstly, explicit
multi-hypothesis motion compensation is applied in our network to ex-
tract correlation information of adjacent frames(as shown in Fig. 1),
which improves the recover performance. And then, a residual module
further narrows down the gap between reconstruction result and origi-
nal signal. The overall architecture is interpretable by using algorithm
unrolling, which brings the benefits of being able to transfer prior knowl-
edge about the conventional algorithms. As a result, a PSNR of 22dB
can be achieved at 64x compression ratio, which is about 4% to 9% bet-
ter than state-of-the-art methods. In addition, due to the feed-forward
architecture, the reconstruction can be processed by our network in real
time and up to three orders of magnitude faster than traditional iterative
methods.

1 Introduction

Traditional image or video compression methods, such as JPEG and H.265,
compress the data after the measurement. However, compressive sensing, firstly
introduced by Candes, Tao and Donoho[1][2] in 2006, allows compression in the
sensing process, i.e. sampling part of the signal instead of the entirety. It has
been shown that if the target signal has transform sparse properties, i.e.being
sparse in a transform domain, then it can be recovered from sample less than
the Shannon-Nyquist sampling criterion requires[3]. Suppose the target signal is
x ∈ CN , CS incorporates the compression into acquisition with a measurement
matrix Φ ∈ CM×N , where M << N :

y = Φ · x . (1)
Here y is the measurements.
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