




1051-8215 (c) 2016 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission. See http://www.ieee.org/publications_standards/publications/rights/index.html for more information.

This article has been accepted for publication in a future issue of this journal, but has not been fully edited. Content may change prior to final publication. Citation information: DOI 10.1109/TCSVT.2016.2555758, IEEE
Transactions on Circuits and Systems for Video Technology

TO IEEE TRANSACTIONS ON CIRCUITS AND SYSTEMS FOR VIDEO TECHNOLOGY 12
 

 

 

 

 

 

(a) Channel SNR: -10dB (PSNR: 15.61dB).

 

 

 

 

 

 

(b) Channel SNR: -5dB (PSNR: 18.67dB).

 

 

 

 

 

 

(c) Channel SNR: 0dB (PSNR: 22.21dB).

Fig. 13: Reconstructed images using SoftCast[14]. 

 

 

 

 

 

(a) Channel SNR: -10dB (PSNR: 24.20dB).
Only 1 out of 12288 pixel blocks needs to be
transmitted.

 

 

 

 

 

 

(b) Channel SNR: -5dB (PSNR: 24.31dB).
Only 26 out of 12288 pixel blocks need to be
transmitted.

 

 

 

 

 

 

(c) Channel SNR: 0dB(PSNR:28.52dB). Only
2841 out of 12288 pixel blocks need to be
transmitted.

Fig. 14: Reconstructed images using the proposed KMV-Cast.
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(a) Oxford buildings.
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(b) Standard video test sequence: Akiyo.
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(c) Standard video test sequence: Coastguard.

Fig. 15: Reconstructed video quality comparisons under different channel quality.
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edge. Furthermore, the prior knowledge distilling method
has been given to extract the most correlated information
to maximize the PSNR of reconstructed video. Hence, the
KMV-Cast framework includes likelihood broadcasting and
prior knowledge broadcasting. The simulation results have
shown that the proposed KMV-Cast performs better than other
existing ones, especially under low SNRs (i.e., -10dB, -5dB,
and 0dB). Furthermore, with highly correlated information, the
reconstructed video quality improves significantly, i.e., more
than 7dB of PSNR gain than JPEG2000+802.11a scheme. In
the future work we will focus on data compression of the
prior knowledge, and evaluate the system performance under
inaccurate/incomplete prior knowledge.

APPENDIX

Detailed steps for Lemma 1:
Proof : maximizing SNR is equivalent to minimizing

`(t) =

(
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(t+ 1)2
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(33)

Then, differentiate `(t) with t, and set the result to zero,i.e.,

d`(t)

dt
=

(2m− 2)K2t

(t+ 1)3
+

2(K2 − 1)(t+ 1)

t3
= 0 (34)

which can be rewritten as:

(m− 1)K2t4 = (1−K2)(t+ 1)4 (35)

Thus, the extreme points are
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We substitute the above two extreme points into Eqn.(33), and
get,
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(38)

It is obvious that −1 < t2 < 0. Hence, the extreme point
t2 (or t1) can be selected to determine parameter r, that is,

r =
−(C + 1)−

√
(C + 1)2 + 4Ct2

2C
(39)

From Eqns.(24) and (38), one can see that the maximal SNR is
only determined by K with a given correlated information ~θi,
and K is the similarity between the transmitting pixel block
θ and the correlated one ~θi.
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