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Adaptive loop filter technology based on local
Image characteristics

Tomonobu Yoshino” and Sei Naito'

Based on Wiener algo rithm, th e adaptiv e loop filter (ALF) technolo gy is d esigned to
minimize coding distortion. Since the coding distortion characteristics depend on local
image featu re, coding per formance can be i mproved b y locally des igning filter

characteristics. H owever, the conventional AL F approaches design ed only li mited
several sets of frame basis filter coefficients. Therefore, these ALF coefficients were not
necessarily optimal to achieve th e significant coding gain. From this perspectiv e, we
propose an enhanced ALF approach based on adaptive control of filter design dependent
on the textu re pr operty of thelo cal imageregion . This scheme evaluates
horizontal/vertical gradient of pixel values in every local region. Then, an optimal filter
for the local region is designed based on magnitude of th e pix el value g radient.
Experimental results show that the bit reduction performance is improved by 2.0 points
against the conventional scheme.
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Fig.1 Segmentation candidates proposed in [7]
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Fig.2 Filter characteristic (Horizontal)
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Table 1 Coding conditions

GOP structure IBBP... (I-picture only first)
QP 27,32, 37,42
Coding method CABAC
# of frames 60

Table 2 Coding efficiency improvement compared with JM (BD-bitrate[%] /
BD-PSNR [dB])

Seq. TEde T1E[T] Proposed scheme
BD-bitrate BD-PSNR BD-bitrate | BD-PSNR
A -23.05 0.46 -2412 4 0.48
B -11.350.30 -1217 9 0.34
C -5.72 0.15-6.644 0.1p
D -20.84 0.42 -2218 2 0.67

Vol.2011-AVM-75 No.6
2011/12/15

FZ 1IE, Btz R L Tnd, EFEONRT A—2IZE LT, BE
Thixz7 L —AZ LICR R DEERE Lz, BARMIZIE, %71 —A47T, EfiL
10%D/NEIEA = VLR SN D KO BEERE Lz, & 2 I 5L3E5R
FERAERL TS, F bMEREIX. H264 ([Z%9 5 BD-bitrate 3 L O
BD-PSNR[9]\Z & ¥ 34 L 7=, H.264 |2 X 2 % SAbMEREREA I 1Z IM &2 T,

FERELD ., IBERFIEICE D H264 IZXT 2/ 5 2HIEIE., KT 22.8%
ThHDHIENYND, Fi-. KD ALF F¥EIZx LT, BD-bitrate 23 KT
KI2ARA L PHEBLTWDZ ERGNnD, EH D T, v v U OaEEk)
2 GFENTEY, EFABRNThH-TEEZOND,

Tk Lo

s Q‘ég ;
Sequence C Sequence D
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(c) Proposed scheme (d) Ideal filter
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Table 3 T v UVHEBIZE T D PSNR[AB] (84 D, QP=27,6 7 L — A H)

(a) Frame (b) Edge (c) Non-edge
No filter 35.33 34.50 35.31
QALF 36.05 34.95 36.33
Proposed 36.11 35.05 36.39

FEFRED . QALF O@EMIC LY, HiEHAa{AT PSNR RRELLBEELTND
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