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Fig. 1 o \ua: for recovering datasets with respect to diverse random sample ratios
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Tab.1 o \yax for recovering GEANT and Abilene datasets with respect to diverse Missing Id in xxTimeRandLoss

SRMF CPWOPT TCTF2R SRTNN BGCP SRHSVD
Bk - - - . - . - : ’ - - :
GEANT Abilene GEANT Abilene GEANT Abilene GEANT Abilene GEANT Abilene GEANT Abilene
1 0.178 0.202 0. 295 0. 298 0. 099 0.118 0.109 0. 246 0.137 0.192 0.091 0.115
2 0.192  0.213 0.316  0.308 0.103 0.121 0.112  0.248 0.140  0.193  0.094  0.116
3 0.223  0.237 0.343  0.335 0.104 0.124 0.116  0.256  0.142  0.201  0.094  0.118
4 0.180  0.203  0.303 0.313 0.106 0.123  0.114  0.246  0.139  0.201  0.095  0.117
5 0.194 0.216 0. 320 0. 316 0.110 0.126 0.119 0. 253 0. 145 0. 201 0.098 0.118
6 0.221  0.237 0.360 0.352 0.116 0.131 0.124  0.262  0.150  0.208  0.100  0.122
7 0.182 0. 208 0. 301 0. 307 0.108 0.127 0.117 0.252 0.143 0.202 0. 096 0.119
8 0.197 0.218 0.316 0.332 0.118 0.132  0.125  0.257 0.149  0.212  0.101  0.122
9 0.226  0.244  0.369  0.366  0.131 0.139  0.138 0.273  0.162  0.225  0.109  0.130
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Fig.2 o \uai for recovering GEANT and Abilene datasets with respect to diverse Missing Id in xxElemRandLoss
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Fig.3 Visualization of data recovery under Missing Id 5 in different situations
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Operations Research and Cybernetics

An Internet Traffic Data Completion Strategy with d th-Order Tensor Singular Value Decomposition

DUAN Yuxuan, LIU Jinjie
(National Center for Applied Mathematics in Chongqing, Chongqing Normal University, Chongqing 401331, China)

Abstract: The aim is to accurately recover Internet traffic data, which could reduce the negative impact caused by incomplete data on
the network tasks. Since the traffic data could be represented by a fourth order tensor, and considering its spatiotemporal
characteristics, an optimal recovery model was proposed based on d th-order tensor singular value decomposition (d th-order T-SVD)
combined with spatiotemporal regularization strategies. The key feature of this model lies in its ability to deeply explore the data
while preserving its internal complex structural properties, thereby achieving higher-quality data recovery. An efficient and stable
algorithm is developed to solve this model accurately by utilizing the alternating minimization method. Finally, the proposed method
was comprehensively validated by simulating both random and structural data loss scenarios on two real internet traffic datasets.
Experimental results demonstrate that this method exhibits significant advantages in data recovery performance compared to existing
methods.

Keywords: internet traffic data recovery; dth-order tensor singular value decomposition; spatio-temporal regularization; alternating

minimization; tensor completion
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