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Stochastic non-decomposition based tensor restoration and its application to
image and signal processing
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Multidimensional signals caﬁtured by cameras and sensors, as well as
Internet traffic data, may contain degradations such as missing data and noise. Such degradation is
a major factor preventing effective use of signals and data, i.e., recognition and knowledge
acquisition from the data. To solve this problem, we proposed a method to significantly improve the
computational complexity and memory usage of the tensor restoration algorithm without sacrificing
the restoration performance by applying a stochastic optimization framework to the non-decomposition
tensor restoration algorithm. This framework achieves low-rank tensor approximation with low
computational complexity. As a result, the proposed method outperforms existing methods in image

restoration and Internet traffic restoration.
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Method | Set12 ‘ BSD68 | Urban100 ‘ Number of Parameters | Time [ms]
MemNet [34] 27.39 | 26.35 26.67 685k 169.1
RED [24] 27.35 | 26.34 26.46 4,100k 41.3
SGN [7] 27.53 | 26.43 26.96 3,577k 7.5
GTCNN-D1 (ours) |27.56 | 26.46 26.97 851k 12.4
RDN [50] 27.60 | 26.41 27.40 21,973k 716.8
RNAN [49] 27.67 | 26.47 27.65 8,957k 1,434.9
GTCNN-D3 (ours) | 27.76 | 26.55 27.50 2,552k 35.3
MWOCNN [22] 27.79 | 26.58 27.53 24,927k 78.2
GTCNN-D6 (ours) | 27.83 | 26.60 27.72 5,128k T2.7
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