wO 2005/112425 A1 |00 000 O 0

An i mage processi ng apparatus that includes a red,
green and blue (RGB) color space to | um nance col or,
bl ue color difference and red color difference (YCbhCr)
(13 VTERNSTIOB L SEMVETI@Y PURDINHED UNDER GHR VAIENT I0QPOAERATIGN DREATY (PCT)

RGB col or space to the YCbCr col or
é?)ﬁ?i‘md'llﬂgﬂqct“ﬁlepr8?ergl xel s/f JI‘ first sanpling rate.
The i ngBriRde BUERSi g appdgh _dj'.; LHIIItIIIIIII*;IHIII|It|1I¢I>IIiIiII|III|||$|Hi|#||||ﬂ%l||||||||||||||||||||I|I|I|||II|||I||II|
chrom nance deci mat or nooW LEgup
ggjl %na{ Pubfi 103(%)0n\(;ﬁ”: Slﬂ d;'”oeg ?nt %Iﬂz{n%lrgl@'%ﬁlcgﬁon Number
Q Eeplresetatlono the |i e]|152425 Al
ng a second sa;rrpl @ rare that_1s ess Than
Tﬂ 4 unt O[ S/Hgt 507}. éaﬁilaé)?%dnlrzinen a/hlpltas CA 95035

D IH PP e s,
I ntermedi ate representatl on is Tess than the

(21) Inddiikishial mpll(dahmume@r esenti ng t h€4l Aged: BYTTERSQHN, YVilliafiy 8.; Moser, Patterson &

i mage processi ng APPALAOVR4TUr t h%ﬁg%%éﬁgﬁ%ﬁaﬁéwmwd Suite 1500,
NEILY..codnl e chr omi Halicé™ or

(22) In%erlaltl?na ﬁf)% %QR g()rogegS 64@8053/ i85 Wophicg Snedwtics @eotseindicaicd, for every

(25) Fﬂlmah@ﬁﬁf medi at e r eprese an@.fSH on. Xidef national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,

(26) Publication Language: English CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, H,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,

(30) Priority Data: KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
10/837,474 30 April 2004 (30.04.2004) US MD, MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM,

(71) Applicant (for all designated States except US): NVIDIA
CORPORATION [US/US]; 2701 San Tomas Expressway,
Santa Clara, CA 95050 (US).
(34)
(72) Inventor; and
(75) Inventor/Applicant (for US only): YOUNG, Wayne, D.

PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM, SY,
TJ, T™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU,
ZA, M, 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,

[Continued on next page]

(54) Title: METHOD AND APPARATUS FOR VERTICALLY SCALING PIXEL DATA

(57) Abstract: An image processing apparatus that includes a red,
green and blue (RGB) color space to luminance color, blue color
difference and red color difference (YCbCr) color space converter
module for converting a line of pixels from the RGB color space to
the YCbCr color space. The line of pixels has a first sampling rate.
The image processing apparatus further comprises a chrominance
decimator module coupled to the RGB to YCbCr color space con-
verter module. The chrominance decimator module is configured to
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410 —  REDUCE SAMPLING RATE OF generate an intermediate representation of the line of pixels having
a second sampling rate that is less than the first sampling rate. The
C, AND C, - - - A

amount of data representing the intermediate representation is less
than the amount of data representing the line of pixels. The image
processing apparatus further comprises a line store memory coupled
to the chrominance decimator module. The line store memory is
420 —| STORE PIXEL DATA TO LINE configured to store the intermediate representation. The image pro-
STORE MEMORY cessing apparatus further comprises a vertical scaler module coupled
to the line store memory. The vertical scaler module is configured
to generate a scaled version of the intermediate representation. The
image processing apparatus further comprises a chrominance inter-
430 —— SCALE PIXEL DATA polator module coupled to the vertical scaler module. The chromi-
VERTICALLY nance interpolator module is configured to convert the scaled version
of the intermediate representation having the second sampling rate
to a scaled version of the line of pixels having the first sampling rate.
The image processing apparatus further comprises a YCbCr to RGB
color space converter module coupled to the chrominance interpo-
440 ——  INCREASE SAMPLING RATE lator module. The YCbCr to RGB color space converter module is
OF C, AND C, configured to convert the scaled version of the line of pixels from

the YCbCr color space to the RGB color space.
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i mage processing apparatus further conprises a
vertical scaler nodule coupled to the Iine store
menory. The vertical scaler nodule is conf
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to RGB col or space converter nodul e coupled to the
chrom nance i nterpol ator nodule. The YCbCr to RGB
col or space converter nodule is configured to convert
the scal ed version of the line of pixels fromthe
YCbCr col or space to the RGEB col or space.



