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(A Reduced Complexity Post Filter to Simultaneously
Reduce Blocking and Ringing Artifacts of Compressed
Video Sequence)
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Abstract

In this paper, a reduced complexity filter to simultaneously suppress the blocking and ringing
artifacts of compressed video sequence is addressed. A new one dimensional regularized function to
incorporate the smoothness to its neighboring pixels into the solution is defined, resulting in very
low complexity filter. The proposed regularization function consists of two sub-functions that
combine local data fidelity and local smoothing constraints. The regularization parameters to control
the trade-off between the local fidelity to the data and the smoothness are determined by available
overhead information in decoder, such as maroc-block type and quantization step size. In addition,
the regularization parameters are designed to have the limited range and stored as look—up-table,
and therefore, the computational cost to determine the parameters can be reduced. The experimental
results show the capability and efficiency of the proposed algorithm.
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Method A: H.263 video coding approach
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Method C: Proposed post filter

ks 1. QCIF Hgll monitor 348 ¥A3t 7)o -8 PSNR BlZ (300 frames, 10 frames/sec)
Table 1. PSNR comparison of Hall monitor sequence as a function of quantization step size(300
frames, 10 frames/sec).

A B C

N =g T PES BlES

QF Y Cb Cr (kbits Y Ch Cr (kbits Y Cb Cr (kbits
/sec) /sec) /sec)
51 3782 | 3990 | 4173 | 5690 3757 | 4024 | 4216 | %475 | 3828 | 4035 | 4210 | 5690
10| 3314 | 3746 | I3 22.74 33.20 3796 | 3993 21.81 3350 | 3778 | 3993 22.74
15] 3079 | 3641 | 3960 14.27 309 3684 | 3960 138 | 31.09 | 36,76 | 3965 1396
2] 2789 | 3620 | 39.10 802 280 | B4 | 39033 809 2812 | B3 | 3919 302

= 2. QCIF Foreman %9442] <FA1&} z7)el w& PSNR ®IAL (300 frames, 10 frames/sec)
Table 2. PSNR comparison of Foreman sequence as a function of quantization step size(300 frames,
10 frames/sec)

A B C
H|E§ H|Eg§ HES
QFf Y Ch Cr (kbits Y Ch Cr (kbits Y Ch Cr (khits
/sec) /sec) /sec)
5 3640 | 4064 | 4117 | 16066 | 3649 | 4089 | 4156 | 14338 | 3667 | 4086 | 4150 | 16066
10| 3206 | 3773 | 3797 | 6714 3217 | 3808 | 3836 | 6368 | 3227 | 3802 | 3209 | 6714
151 3001 | 3646 | 3651 4206 3013 | 3694 | 3689 41.08 3020 | 3677 | 36.82 42.06
|25 2271 | 3501 [ 3454 | 2510 | 2760 | 3520 | 3483 | 2557 | 2785 | 363% | 3484 | %510

E 3. QCIF News ¢dAFe] okx}3} =)o w}2 PSNR B|iZ (300 frames, 10 frames/sec)
Table 3. PSNR comparison of News sequence as a function of quantization step size(300 frames, 10

frames/sec).
A B

H|E& HEg H| &

QH Y Cb Cr (kbits Y Cb Cr (kbits Y Cb Cr (kbits

/sec) /sec) /sec)

5| 3705 | 4021 | 4077 87155 37.06 | 4035 | 41.00 84.18 3741 | 4067 | 41.09 87.55

10| 3237 | 3651 | 3746 3746 3236 | 3682 | 3780 | 3639 | 3264 | 3698 | 3170+ 3746

15 3006 | 3459 | BB 2273 3013 | 3522 | 3643 2243 3030 | 3497 | 3626 22.73

25 2730 | 3245 | 4B 12.14 2132 | 3316 | 3463 1283 | 2745 | 3280 | 43R | 1214
ZFel ] oF 5 gl%e] WAl Be WA oA A gaklele 45 23 (motion

WA} 2% Agled

A
8
& Aeuct 24

(670)

compensated prediction residual)2 3t4 A7l &S}
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4. QCIF Hall monitor 34+%] <A}t =7]e w2

ARk vl

Table 4. Complexity comparison of Hall monitor sequence as a function of quantization step

size.

A B C
Instruction Memory Instruction Memory Instruction Memory
QP Number Bandwidth Number Bandwidth Number Bandwidth
(MIPS) (Mbytes/s) (MIPS) (Mbytes/s) (MIPS) (Mbytes/s)
5 N/A NA 16.60 9.92 7.36 3.99
10 N/A N/A 7.24 4.06 269 147
15 N/A NA 592 334 212 115
25 N/A N/A 490 2.76 1.86 1.03
E 5. QCIF Foreman %4 <fAksl 27]9) w2 AAksk vl
Table 5. Complexity comparison of Foreman sequence as a function of quantization step size.
. A B C
Instruction Memory Instruction Memory Instruction Memory
QP Number Bandwidth Nurmber Bandwidth Number Bandwidth
(MIPS) (Mbytes/s) (MIPS) (Mbytes/s) (MIPS) (Mbytes/s)
5 N/A NA 2482 1398 1371 7.43 ‘{
10 N/A N/A 2384 1344 1288 6.93
15 NA NA 222 13.08 12.36 6.69
25 NA N/A 22.16 12.48 11.69 6.33
E 6. QCI News 934k2] o}x3h 2i7)o] e A4tet wa \
Table 6. Complexity comparison of News sequence as a function of quantization step size.
A B C |
Instruction Memory Instruction Memory Instruction Memory
QP Number Bandwidth Number Bandwidth Number Bandwidth
(MIPS) (Mbytes/s) (MIPS) (Mbytes/s) (MIPS) (Mbytes/s) ~
5 NA NA 1560 330 754 5.09
10 N/A NA 12.86 724 462 313
15 N/A N/A 1124 634 3% 268 |
25 N/A N/A 934 5.26 3.18 217
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(QP=15) Fig. 4.
Fig. 1. The 9lst compressed frame of Hall monitor

sequence(QP=15).
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The Restored 91st frame of Hall monitor
sequence with method B(QP=15).

Fig. 2.

. a2l 6.
CE o]43 Hall monitor °34r2] 914
24 44} (QP=15)

The Restored 9lst frame of Hall monitor
sequence with method C(QP=15).
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The 25th compressed frame of Foreman
sequence (QP=15).
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The Restored 25th frame of Foreman

sequence with me.
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The Restored 25th frame of Foreman
sequence with method C{QP=15)
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Fig. 7. The 121st compressed frame of News
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