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Fast multi-symmetry adaptive interpolation filter algorithm

LI Hong-wei, ZHANG Jie, WU Cheng-ke,SONG Rui
(National Key Lab on ISN, Xidian University, Xian 710071, China)

Abstract: A Fast Multi-Symmetry Adaptive Interpolation Filter (FMS-AIF) algorithm was proposed.

First, an initial subset of symmetry interpolation filters was picked out according to regional

symmetric properties. Then, the most optimal symmetry interpolation filter was determined by the

rate distortion model.

Thus the encoding quality of the proposed algorithm was significantly

improved. Simulation results show that compared with Flexible Symmetry Adaptive Interpolation

Filter (FS- AIF) algorithm, the coding time is greatly reduced, the Peak Signal-to-Noise Ratio
(PSNR) is further increased and the bit rate is reduced in this proposed FMS-AIF algorithm.

Key words:communication; multi-symmetry; adaptive; interpolation filter; rate distortion

T8 ST A 4 5 AR i HL 264 R T
B 2% 5011 3 L 208 02 45 AR S o oA A7 (L B 0%
BRI EE 1/4 BEHR. B briknk
W &8 0T FT AT AR R A SE R 80 B LU e fl iz
AR E /N R 225 T . B X — ) 1R
T AR g bR o H. 265 MR R P L AR 2 00k
R Y TR A A B B TR L 1/ R R A
DEWE RS H o DL A & R A 0B U

7 B 83 :2009-10-14.

ATFE RO e o i 35 MR T o 6000 % 2% ik %
f/0N s D TR B AL i Y gl AR R B
i, FUE ATF 593k X8 BT A7 XS AR 2R 4 %6 Bk 1
P PECE R RRREARESE— LIRS BN
XA ()AL, 52 2 o R P 1 7 A6 L 08 8 B 1 FS
ATEUVREAR 0 R T 5 A (8] Y 0 % 1
P, P T U A L (ER BT AE B B AR A R
SRCRTON Y VSN (S AL P i

EEWE FKHARFAIEETH (60802076 5 i A RAIHT 51 HRITTH (B08038) 5 1K T2 2 F A Hi A1 B\ & e it

X35 H (PCSITR).

TEHERN R 1982 ), 5 AW 5T A DR 5305 I\ LA 4 A 5 5 AL L. E-mail : Thw3000@163. com



* 1486 - THRRFFROL F R) %41 %
AR BT A SCHRE T 2 X R [ 3 N e | o | Lilter_size | 2
WA e D5 1 FMS_ATF, %54 vk i 4 il i misk | 2‘

BIAT SO 5 65 06 P19 0 60 L S AR AR y= ylmoy ] LHersize ()

FIR9 0T T P 36 56 R T 40 X R P O 9 M D 9 A
I Xk BE L6 I A% R BT AL R O A SOH L B &
e H B DIE A 0 B P TN A R A

1 AIF B35 FS AIF & 00

R o 1R E TR R B
ME 1R RS 14 B EZLNITE AR
FAE,H. 264 R 1 An e U8 B A . X
T
(DX F boh R 6-tap 18 & £ Buk ik #
AT, fildn
b={E—5XF+20XG+20X H=5X 1+ ]}
(OXFTF j s, AT LAGE 3 © AR5 9 AR R sk
H 6-tap fH & RECUR L 4535615 . flan
j={cc—5Xdd—+20X h+
20X m—5X e+ ff)
X TF avesds fans Ik g il
B P AR AR A N o« FH G A b K345,
(4) XFTF evg. por o5 AT LAIE i XF 245 R AT
AT BN e FH o A1 K Sk 3R4S

1.1

SN S

I = ] e [ [

I = kb D] - L

B @ ;@ @ @
i

0 il I rJ J} Ef m o i
4

B B 0 m B @

= ] [®] = [E] o [ |

] (] Ih [ | L]

1 1/4BERERE
Fig.1 Quarter-pel sample interpolation
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Fig. 2 All symmetry interpolation filter and

the number of coefficients
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Fig. 3 5 kinds of symmetry interpolation filters
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Fig. 4 16 kinds of symmetry interpolation filters
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Fig. 5 16 kind of symmetry interpolation filters and their number of coefficients

BRI B o R SR I 2 3 D T R B A
TR B 10 208 0 48 174 U 2 » DA TT S BB 3K 38 g 4 1) Gt )
Fikg, PR, 2 E A5 0 B X AR A7 1 D D R (R
Bf il 2 3 O BRI i A2 1357+ 45° X AR L 3 LK
SR AR S 445 35K o Xt R 2 A L 208 U R S 4 R A7
308 U 48 e 2 () 43 ) T R R B KB s b
2 Je B S 5 2 A G B O 1) L R SR A TR AR R
KPR AT H 3R, B 20k BRI ol /NI AE Ry
T A I 0 R (B U8 P 2% . AT AR R A 2R

JCaif) = DCf) + A% (Rows + Ri) (10D
K DO T O B0 2 A 00 3% 2% 5 Reoere M
TR UE VA8 R BT L R HEHERZE M L
R

3 SLEETR 5

N T MR AR SCHE IR ERE L 7F KTA2, 49 -
(/AR I N [ K = R o TTO RI N LT = 2
Pentium42. 6 GHz, N 1 GB, & 4t Windows
XP2, JrA 7 BXTE I S 50 3 55 R AT

(DA QP Ny BE A

HElEAR QP T HL# AIF 8%  FS_AIF
SR FMS_ATF Bk py i PERg . S8 bR
H. 264 FEAJZ 42 L 28 BObs (19 QCIF P51
5 2 Nz s R ZURF I coastguard. football 1 2
A8 B 2% ¥ %)) carphone. foreman, i3 &y 30
Wi/s, GOP K B2 15 Wi, IPPP 4% 2, 245 4 100



Kk

%54

FRAMH B AR PR B & S AEE IR R Sk

+ 1489 -

Wi, FAT R — DA R, AR IR 1
i~ . Ho, ABit Rate 1 ATime fyiT8 R K
Bit Rate,ger

. _ N .

ABit Rate Bit Ratean 100% 1D

ATime — M€t 1000 (12)
Timearr

A Bit Ratesme Fl Timegne A HAWE B HLEE
KA B} [A] 5 Bit Ratear A1 Timear A AIF &
T B LR 5 0 2 B 1]

MGG S5 R nT LU 8 o 50k 2 R fh R

K ILeREFMS_AIF 5kt FS_ATF Bk T
K B G B R 5 AT ATF B0k, FMS_AIF &
P TR AT 16 o6 AR IR I 5 L BT LA I A 2L
B> T T BT R R IR R A R
ThmihtERe. Wk 1 PR, FMS_AIF 585k 19 g
T BF )RR X T FS_ATF B Kt i . AR
F AIF B, REEY PSNR {HA 0.17 dB g2
e M HSF B LU R A 2. 9401 T B

(2) ] H R R T P g L3

e 6 iR SLgn R A H. 264 FEAR 245

#1 TE QP THIMEAELLE
Table 1 Encoding quality and encoding efficiency under different QP
PSNR/dB ABit Rate ATime
Egaf QP
AIF FS AIF  FMS AIF  FS AIF  FMS AIF  FS AIF  FMS AIF
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