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Residual Reconstruction Based Distributed
Compressed Video Sensing
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Abstract: To improve the performance of Distributed Compressed Video Sensing(DCVS), a residual reconstruc-

tion based DCVS framework is proposed. The proposed framework samples each video frame independently at the

encoder. However, it recovers frames at the decoder by exploiting inter frame correlation. Firstly, the key frame

of a Group of Pictures(GOP) is independently reconstructed. Secondly, Side Information(SI) is generated by
performing bi-directional Motion Estimation(ME) and Motion Compensation(MC) through the reconstructed key

frames. Afterwards, the generated SI frame is sampled by the same matrix as the one at the encoder, and the

measurement of Sl is used to calculate the residual of measurement. Finally, total variation minimization is ap-

plied to reconstruct the residual signal, and the output frame is formed by adding SI to the residual signal. Ex-

perimental results show that compared with the existing DCVS method, the proposed one can get more than

2.8 dB Peak Signal to Noise Ratio(PSNR) increment at the same sampling rate.

Key words: compressed sensing(CS) ; distributed compressed video sensing(DCVS) ; residual reconstruction ; to-

tal variation minimization; side information(SI)
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0.3 29.97 36.48 24.04 29.93
0.4 31.21 38.57 25.56 32.26
0.5 33.29 40.52 26.49 34.88
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