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Fast Matching Pursuits Using Multiple-Step Serach in Non-Low Signal En-
ergy Regions
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Kousuke Imamura, Toshiyasu Nagami’t and Hideo Hashimoto!

Abstract A fast atom searching method for matching pursuits in a high-efficiency video coding system is de-
scribed in this paper. The immense amount of operations is needed for the atom searching in matching pursuits,
so speed-up in the searching algorithm is indispensable. We propose an atom searching algorithm that is based on
both a correlation between the high signal-energy regions and optimal matching points and the correlation between

the highly efficient approximated points, and to improve the computational complexity by reducing the searching

points.
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X 1 Matching Pursuits 2EKEFE (N=16)
Basic Dictionary for Matching Pursuits (N=16).

2. Matchnig Pursuits

2.1 Matching Pursuits DZEZAR/FIE

Matching Pursuits 1%, JEEZT overcomplete /s
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Matching Pursuits
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L%, FEROMMEZBVIRELITIZ 2Tk, mHo7
2 (2)

DK VIEBHESNAEST f(t) 1

Zpk gwc
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Matching Pursuits Ci&, WHRHHEREOHKZ HW& L
T, 3\ (7)1TRY Gabor BB BERIC LV EkSh 5 2K
TCHl MR EED I 6 h 5.

k) + R™f(t) (6)

nef{0,1,--,N—1} (7)

Z 2T, K IEBYEEeH b, N IxRxBEREEZRT.
7z, g() BH I TYIALYR ok RT. M1, Ak
WCHHT BN A=2¥ v b a@, § e (7) Db MHRE
hafrsEzRT 2, @ fRThZhiEEcBY 2 KB
FOEESHDOIEIERY MNVEPRETENT A—=F &y b
Thb.
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1T B>, B5N5HlEE 7 b LT A —
BR ATV —ICHEET S LICLD, ZToNEOETFOHE
P TN 2 £ CTHIFHIZ T2 5 BB R W0, AE
Y-l FEb GhETCHB NS, EROFHILTE
& RTRT.

(1) n MEAMRESR

TP BT 4RI DN T WERROVE T, I
W ZFHNT 2 FEch 5. NI MM CEEEEZ K& L
BT % 2 LT & 508, I KWERNE S N 2 A0 E 2 3
L0 REE S L, WEHLKELE TS, £z, #HS
MR ES WL H T vy 7 i 5720, &)
KM LIXEA R0,

(2) BRZRINVX—T oy rBigEEy

R gmgE 7 ay 218, ghTREST %
NE-DPROBENT By 72 ETRDE, ZoTay s %
Hube U 7 — BRI N 0 2% FHT S & 555 TH 5.
135 T RIVE —DRK & 75 B 5 O IT YN iREER R 7
EI LN F N LICEHL 2 FETHY, Tuay s
NAEZFTXNF —DFHEBT =Ny R L2208, PR
DOHNKIC & BEHHROIKD & WANTIFFIT NS Wz, 4
the L CEHHEOHIRAS ] REL 72 5.
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Correlation between signal block energy and optimal

searching points (carphone).
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T 1 ZREESACBY 5 2 BrHEEEGEHE PSNR (200 7 B
b, 2 BeRSR, HIUIBESRRIRE 4 3%)

Search area of 2nd step in multiple-step search and PSNR

(200 atoms, 2-step search, initial step = 4).

I FTTEo ] E3 [ TATES

akiyo 37.98 | 38.55 | 38.67 | 38.71 | 38.68
mother | 35.86 | 36.09 | 36.18 | 36.20 | 36.21
carphone | 33.29 | 33.58 | 33.66 | 33.69 | 33.72
foreman | 30.82 | 31.04 | 31.11 | 31.13 | 31.15

HEREMT BT, BB E SN SRD 40~50% L 72 -
ETH Y, ZoHEEMA -EEICHENED PSNR A8
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N LPESRIRFIC I 4R % 2 BERRRL 7o 6o 2 By H PR
& Zhicifd 2 FEmEE D PSNR ok R, 2ok
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R 2 PSNR & UHIRFR o HE (200 7 b &)
Comparison of PSNR and ratio of processing time (200

atoms).
PRk 3 PSNR [dB] | WHIRHIE
akiyo 38.84 1.000
A mother 36.32 1.000
apR carphone 33.84 1.000
foreman 31.20 1.000
. akiyo 36.60 0.080
éﬁ@#i mother 35.18 0.080
< | carphone 32.50 0.080
(=4 | foreman 30.15 0.080
[:3S akiyo 37.48 0.242
LRV F — mother 35.68 0.242
7vy” | carphone 32.65 0.242
JAIPESE | foreman 30.42 0.242
akiyo 38.67 0.122
[ mother 36.18 0.122
ZEWFE | carphone 33.66 0.122
foreman 31.11 0.122
JE(% akiyo 38.61 0.101
TALF— mother 36.15 0.101
LR carphone 33.61 0.093
foreman 31.11 0.096
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Coding performance.
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