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Effects of LDPCA Frame Size for Parity Bit Estimation Methods
in Fast Distributed Video Decoding Scheme
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ABSTRACT

DVC (Distributed Video Coding) technique plays an essential role in providing low-complexity video encoder. But, in order to achieve the
better rate-distortion performances, most DVC systems need feedback channel for parity bit control. This causes the DVC-based system to
have high decoding latency and becomes as one of the most critical problems to overcome for a real implementation. In order to overcome this
problem and to accelerate the commercialization of the DVC applications, this paper analyzes an effect of LDPCA frame size for adaptive
LDPCA frame-based parity bit request estimations. First, this paper presents the LDPCA segmentation method in pixel-domain and explains
the temporal-based bit request estimation method and the spatial-based bit request estimation method using the statistical characteristics
between adjacent LDPCA frames. Through computer simulations, it is shown that the better performance and fast decoding is observed
specially when the LDPCA frame size is 3168 in QCIF resolution.
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Fig. 8 Comparison of Decoding Latency Time for Temporal Bit Request Estimation
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Fig. 9 Comparison of Decoding Latency Time for Spatial Bit Request Estimation
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Table. 1 PSNR Performance Comparison for Test Sequences
Ao B [ Ansgwgax | soAgeddas
QP Foreman A] @ 2= - H] E 24 @K(bps) P;g?
1584 3168 6336 1584 3168 6336 | 158 3168 6336
30 | 470711 [ 476179 | 477333 | 50441 | 495417 | 4964 | 497.587 | 489.724 | 490528 | 36927
33 | 239799 | 243694 | 246781 | 27163 | 261567 | 264413 | 264418 | 25595 | 258.141 | 34.194
36 | 125746 | 129911 | 135246 | 152812 | 144935 | 149505 | 146302 | 139.146 | 143569 | 31978
39 | 43524 | 49084 | 5388 | 65073 | 61219 | 66828 | 58418 | 55331 | 60754 | 30.116
QP Salesman A| 2~ H] E WA Z(bps) P(iI];I;Q
30 | 318357 | 33125 | 340573 | 330.696 | 340298 | 357201 | 343.839 | 343.114 | 352862 | 39.038
33 | 95965 | 102839 | 109385 | 112271 | 109411 | 123073 | 115295 | 112047 | 120014 | 3535
36 | 54017 | 64191 | 65744 | 63348 | 66922 | 73229 | 648 | 67727 | 70487 | 32933
39 13677 | 24145 | 25111 | 19802 | 2487 | 30467 | 19178 | 243534 | 26167 | 3087
QP Coastguard A] ¥ 2~ ] E 44 Z(bps) Pég?
30 4658 | 4728 | 4835 | 01641 | 496.111 | 502039 [ 504.573 | 494956 | 495756 | 3658
3 1987 | 2009 | 2165 | 231969 | 231718 | 233319 | 237.341 | 231453 | 229341 | 33.84
36 96.9 1059 | 1114 | 125562 | 12285 | 126664 | 127.092 | 121941 | 124359 | 3L69
39 287 3538 40 49931 | 47404 | 48594 | 45956 | 42516 | 43336 | 2974
QP Hallmonitor A] %1 2= 1] £ 12143 2k(bps) P(ig?
30 273 2847 | 2808 | 204432 | 292503 | 308727 [ 301677 | 296593 | 300886 | 39.67
3 922 995 1064 | 113179 | 105306 | 124021 | 116602 | 108375 | 115331 | 3674
36 51 579 678 | 65624 | 61376 | 83737 | 68426 | 637 | 74801 | 3443
39 18 257 274 | 36927 | 26956 | 38032 | 2899 | 26758 | 20421 | 3223
E2AMEL Y ZF =Y gd 5 AlZHmseo)
Table. 2 Decoding Latency Time Comparison for Test Sequences
o &4 F& A A A = FH AR AS
158 | 3188 | 6336 1584 | 318 | 6336 1584 | 3188 | 6336
Foreman A1 ¢ 2~ - J4f 535 A|7F
6223396 | 52237.53 | 8200064 | 3855336 | 2694191 | 3981503 | 3981792 | 2790753 | 4130277
Salesman A 2~ - 7 B35 A ZF
3332877 | 2350498 | 3535775 | 2274093 | 1652504 | 2439586 | 3254183 | 2457158 | 3229823
Coastguard A1 2~ - HiF B35 A7k
53337.63 | 3744301 | 5705934 | 3917356 | 3917929 [ 5174658 | 4436123 | 314334 | 4828579
Hallmoniter A ¥ 2= - Y 53 A 3¢
356482 | 2110758 | 3139318 | 285286 | 2491359 | 3234582 | 2571797 | 1731942 | 2494152
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