The sinulation of filmgrain in a video i nmage occurs by first creating a

bl ock (i.e.,
frequencies fHL,

f VL,

a matrix array) of transfornmed coefficients for a set of cut
fHH and fVH associated with a desired grain pattern.

(The cut O2eYIERNATERNAL ARPLICVITONPHBL.ISHICD YNHR BRI PASENIL CRRHERATIONfIREYTIEM®CTES,
[)

in two

patter n%lr%‘%}?dlg

transfo

sarrpl e

| m gr ai N 3Nmidddatiohd P@lication Date

woO 2006/057703 A1 |10 0 V000 O A0

di nensi ons,

PR L

undergoes sca I ng “To enabl e

1 June 2006 (01.06.2006)

Il ents underﬁoes an i nverse

j_" IIIIHIIIH!IIHH%HHIIIHEIIIIIEH Iﬂl|IHJIIIiHallllltHIIIHIIIIHIHINHIIHIHIIIIHI

gWIt a vi eOS|gna
(10) International Publication Number

WO 2006/057703 Al

(51) International Patent Classification:
HO4N 7/26 (2006.01) GO6T 5/10 (2006.01)

(21) International Application Number:
PCT/US2005/034723

(22) International Filing Date:
26 September 2005 (26.09.2005)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
60/630,640 23 November 2004 (23.11.2004) US
(71) Applicant (for all designated States except US): THOM-
SON LICENSING [FR/FR]; 46, Quai A. Le Gallo,

F-92100 Boulogne-Billancourt (FR).

(72) Inventors; and

(75) Inventors/Applicants (for US only): GOMILA, Cristina
[ES/US]; 25 C Chestnut Court, Princeton, New Jersey
08540 (US). LLACH, Joan [ES/US]; 25 C Chestnut
Court, Princeton, New Jersey 08540 (US). COOPER,
Jetfrey, Allen [US/US]; 11 Toth Lane, Rocky Hill, New
Jersey 08553 (US).

(74) Agents: TRIPOLI, Joseph, S. et al.; Thomson Licensing
Inc., Two Independence Way, Suite No. 200, Princeton,
New Jersey 08540 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, LY,
MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO,
NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK,
SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, 7ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

(81)

(34)

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: LOW-COMPLEXITY FILM GRAIN SIMULATION TECHNIQUE

( Start )—~-200

(57) Abstract: The simulation of film grain in a video
image occurs by first creating a block (i.e., a matrix

107 array) of transformed coefficients for a set of cut fre-
quencies fyy, fyr, fyy and fyy associated with a desired
Gaussian Create NxN block grain pattern. (The cut frequf':ncif?s fhr, fV'L, fHH' and
. fyy represent cut-off frequencies, in two dimensions,
random of Gaussian —~—202 of a filter that characterizes the desired film grain pat-
number LUT random values tern). The block of transformed coefficients undergoes
an inverse transform to yield a bit-accurate film grain
J, sample and the bit accurate sample undergoes scaling
| to enable blending with a video signal to simulate film
nteger Inverse grain in the signal
~—204 '
DCT
207
Store in film grain
Film grai ~—206
grain paftern database
pattern database
End 208

to simulate



