wo 2007/021615 A3 |10 0 00 T O O O

A bl ock transform based digital

f ast er
di gi tal

performance by re-napp
nmedi a data into vector

medi a codec achi eves
ng conponents of the
s or parallel units on

(I2VINTERNATEIONA IO NEALACATOONS PIGLISHE® UNDER 3D PAENG )QOIPBRATION TREATY (PCT)

“%ﬂrforned on a parallel opZBE
(19) Vyorld dntellegtug] RropeytsP papizion fe
one- dmﬁﬁﬁgpbﬁﬁﬁulapped bi

d[ﬂﬁ?) I:Im'IIIHIﬂTﬂIIQIHQIﬂIIﬂIﬂMI|||IUIW@IIIIIIIIIIIIIIIIIIII|I|I|||III|||||II|

no¥ee re: i .
@?% % ate onpo PCT re ?lowlﬁg'gzﬂlonﬂtf’gbhcanon Number
ebl'uar % 2 2007) WO 2007/021615 A3
(51) International Patent Classification: AT, AU, AZ, BA, BB, BG, BR,BW, BY, BZ, CA, CH, CN,
GO6K 9/36 (2006.01) CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
(21) International Application Number: GB, GD, GE, GH, GM, HN, HR, HU, ID, IL, IN, IS, JP,
PCT/US2006/030565 KE, KG, KM, KN, KP, KR, KZ, LA, L.C, LK, LR, LS, LT,
. - . LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA,
(22) II.1t.ernat10nal Filing Date: 3 August 2006 (03.08.2096) NG, NI, NO, NZ, OM, PG, PH, PL. PT, RO, RS, RU, SC.
(25) Filing Language: English SD, SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ,
(26) Publication Language: English UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data:
11/203,644 12 August 2005 (12.08.2005) US (84) Designated States (unless otherwise indicated, for every
(71) Applicant (for all designated States except US): MI- kind of regional protection available): ARIPO (BW, GH,
: GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
CROSOFT CORPORATION [US/US]; One Microsoft .
Wav. Redmond. Washineton 98052-6399 (US 7ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
ay, Redmond, Washmgton -6399 (US). European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
(72) Inventors: SRINIVASAN, Sridhar; One Microsoft Way, FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,

Redmond, Washington 98052-6399 (US). TU, Chengjie;
One Microsoft Way, Redmond, Washington 98052-6399
(US). SHAW, Parker; One Microsoft Way, Redmond,
Washington 98052-6399 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(81)

RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:
as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii))

[Continued on next page]

(54) Title: SIMD LAPPED TRANSFORM-BASED DIGITAL MEDIA ENCODING/DECODING

700

XA XA
N oL NS <
XX
/ N
X
> \.><I/\><>/<'><
>O/<1' >O/<1' s
>N \><§><
/' N
XA XX
NN

x(14)
x(15)
x(16)
x(17)
x(18)
x(19)
x(20)
X(21)

ot Cpd N N pd N N

~
Pl P
las]

g

2 ) @ @ k=)
© =] 3 j=2] j=2) ©
= 5] = S « -
= = = ey <8 5
= n S @ 2] =
= el ﬁ > S
o © = = h=
= £ ® g g

E 2 3

o) z sz (60

© [ ©

o G ©

o a =%

~
@
o

N
N~
(]
B
o
Ol
(]

-~
~

(57) Abstract: A block transform-based digital media
codec achieves faster performance by re-mapping
components of the digital media data into vectors or parallel
units on which many operations of the transforms can
be performed on a parallel or single-instruction, multiple
data (SIMD) basis. In the case of a one-dimensional
lapped biorthogonal transform, the digital media data
components are re-mapped into vectors on which butterfly
stages of both overlap pre-/post-filter and block transform
portions of the lapped transform can be performed on
a SIMD basis. In the case of a two-dimensional lapped
biorthogonal transform, the digital media data components
are re-mapped into vectors on which a Hadamard operator
of both overlap pre-/post-filter and block transform can be
performed on a SIMD basis.
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