20127125343 A3 I 00 00O O O O 0

<

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/125343 A3

20 September 2012 (20.09.2012) WIPO I PCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
G09G 3/34 (2006.01) G09G 3/20 (2006.01) kind of national protection available): AE, AG, AL, AM,
. o . AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(21) International Application Number: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
PCT/US2012/027879 DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
(22) International Filing Date: HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
6 March 2012 (06.03.2012) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
. MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(25) Filing Language: English OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
(26) Publication Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: . L
61/453,064 15 March 2011 (1503201 1) Us (84) De51gnated States (unless otherwise indicated, fO}" every
13/279,192 21 October 2011 (21.10.2011) Us kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(71) Applicant (for all designated States except US): QUAL- UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
COMM MEMS TECHNOLOGIES, INC. [US/US]; TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
5775 Morehouse Drive, San Diego, California 92121 (US). DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK
(72) Inventors; and i > > i A T
(75) Inventors/Applicants (for US only): PARMAR, Manu SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
[IN/US]; 2581 Junction Avenue, San Jose, California GW, ML, MR, NE, SN, TD, TG).
95134 (US). GILLE, Jennifer Lee [US/US]; 2581 Junc- Published:
tion Avenue, San Jose, California 95134 (US). LEWIS, L .
Alan [GB/US]; 2581 Junction Avenue, San Jose, Califor- Wit international search report (rt. 21(3))
nia 95134 (US). —  before the expiration of the time limit for amending the
(74) Agent: ABUMERI, Mark M.; Knobbe Martens Olson & daim; and mRble o %ﬁs}led in the event of receipt of
Bear LLP, 2040 Main Street, Fourteenth Floor, Irvine, amendments (Rule 48.2(h))
California 92614 (US). (88) Date of publication of the international search report:

8 November 2012

(54) Title: METHODS AND APPARATUS FOR DITHER SELECTION

2100\

Static Frames,

Dynamic Frames,

Static

No Line Multiplying | 2130 Line Multiplying in Use 2140~ Frames...
/\<110 212(7/\
A A B Cc D E E

2150

2160

2170

Time

Figure 21

(57) Abstract: Systems, methods and apparatus including computer programs encoded on computer storage media optimize display
image quality under a variety of imaging environments. Dynamic frame streams such as those present in video applications may re-
quire a higher frame rate to adequately convey motion in the stream. A line multiplying image pipeline may be utilized for dynamic
frames, which lowers the resolution of the displayed image. When dithering line multiplied images, a noise signal including asym -
metrical high frequency components around zero frequency may be utilized. The display of static frames, such as photographs, may
be achieved with acceptable image quality using a relatively lower display frame rate. Such a frame rate may enable the display of a
high resolution image. A noise signal tailored for higher resolution, non line multiplied frames, such as a noise signal with symmet -
ric high frequency components around zero frequency may be utilized for static frames.
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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1, 2, 10, 14, 15, 17-19, 24, 26, 27

the current frame stream comprises two frames to allow a
simple detection of type of incoming stream

2. claims: 3, 28

the current frame stream comprises more than two frames to
avoid jerking artifacts resulting from mode changes.

3. claims: 4, 7, 11, 13

updating the electronic display by line multiplying to
increase the frame update rate.

4, claims: 5, 30

if the current frame stream is dynamic the dithering method
selected utilizes a noise signal that has a radially
asymmetric frequency spectrum around zero frequency to
optimise the video display performance

5. claims: 6, 31

if the current frame stream is static the dithering method
selected utilizes either Floyd-Steinberg error-diffusicn to
improve the display accuracy of still images

6. claims: 8, 12, 25, 29

quantizing the dithered frame to allow broader support of
different panel types

7. claim: 9

the current frame has a color depth greater than the color
depth of the displayed image data to allow reduction of
display panel cost

8. claim: 16

a controller configured to send at least a portion of the
image data to the driver circuit to minimise power required
to update a frame.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

9. claims: 20-23

the dithering method is chosen based on a frame update rate
to allow smoother motion.
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