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BAHEERGIAPN of a display device; [0004] Figure IAis
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amount of battery power and therefore decreases the operating time of the device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Figure 1 is a block diagram illustrating one configuration of a display
device;

[0004] Figure 1A is a block diagram illustrating one configuration of displaying an
image implementing an adaptive backlight control algorithm;

[0005] Figure 2 is a flow diagram illustrating one aspect of a method for reducing
power consumption by a device;

[0006] Figure 3 is a block diagram illustrating one configuration of an architecture
of a general system when an adaptive backlight control is active;

[0007] Figure 4 is a flow diagram illustrating a method of implementing an adaptive

backlight control algorithm;
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display is also described. The apparatus includes a processor and memory in electronic
communication with the processor. Instructions are stored in the memory. The
instructions are executable to: receive a frame of an image; calculate a backlight value;
calculate a scaling factor; apply the backlight value to a backlight; apply the scaling
factor to a matrix of pixels to obtain a scaled matrix of pixels; and display the scaled
matrix of pixels.

[0017] A system that is configured to reduce power consumption in a device
through a content adaptive display is also described. The system includes a means for
processing and a means for receiving a frame of an image. A means for calculating a
backlight value and a means for calculating a scaling factor are also described. A

means for applying the backlight value to a backlight and a means for applying the
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[0021] Where the described functionality is implemented as computer software,
such software may include any type of computer instruction or computer executable
code located within a memory device and/or transmitted as electronic signals over a
system bus or network. Software that implements the functionality associated with
components described herein may comprise a single instruction, or many instructions,

and may be distributed over several different code segments, among different programs,

and across several memory devices.
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for the LCD display while minimizing its impact on the perceived brightness and
distortion on the display. The scaling process may be adaptive in order to accommodate
for the frequent change of content on the LCD display.
[0026] Luminance of the LCD display may be a function of the luminance of the
backlight and the transmittance of an LCD matrix. The luminance of the LCD display
may be represented by:

L =t(x)bl

(1
[0027] In the above equation, L may represent the luminance of the LCD display, b/
may represent the luminance of the backlight and #(x) may represent the transmittance

of the LCD matrix. The transmittance of the LCD matrix may be approximated as a



may represent the |lum nance of the backlight and t(x)
may represent the transmttance of the LCD matri x. The
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associated with a pixel. For exanple, the scaling
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value for each color of red, blue and green. The scaling factor 114 may be used to
determine the intensity of each color value associated with a pixel. For example, the
scaling factor 114 may indicate that the value for the color red should be increased for
one or more pixels within the LCD matrix 106. An adjusted LCD matrix 118 may be
portrayed on the display 102. In one configuration, the LCD matrix 106 may include
multiple input frames which may each be adjusted to an adjusted LCD matrix 118 and
placed on the display 102 to form an image.



portrayed on the display 102. In one configuration,
the LCD matrix 106 may include nmultiple input franmes
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illuminate an image on a display. In one configuration, a scaling factor may be

calculated 206. The scaling factor may indicate whether the value of one or more pixels
should be increased or decreased.

[0034] The previously calculated backlight value may be applied 208 to a backlight.
The backlight may use the backlight value to alter the brightness intensity of a light
source. In addition, the previously calculated scaling factor may be applied 210 to a
matrix of pixels, such as an LCD matrix. The LCD matrix may use the scaling factor to

alter the brightness intensity of one or more values associated with one or more pixels in
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E&ﬁ%@ 330 thal AIBREAL & Bc G Iﬁ%)he%qa 1] BRe 88aRukMRN, the input frame

backl i ght Control 320 may al so receive the 1 nput frame
31.1_(Dls ‘fsnoagred” dyrthe gdaptviedrcklighe confpelt 320r when BitGoitsare 303 writes

(VDRSBTS oSl Ab. (e ERdludBlabait il Stpptegeutate o

H&h?ﬂ'ﬁh‘lﬁé@lzbﬁ)@ Khd @ Pﬁt fant 50d. IRO LARKYighAY AW @Izemay indicate the
backl'i ght value 312 tor the input frane 310.

bmwungbmgmmsa ent@isHy ripat mwmmwé ta Hbmmmﬁ nimnput frame 310 on the

B 358 Beo B 7 Pl s 58 LR T2 e ot

yad Hﬁyaﬁaua@y pafe RiiaM ﬁlledum@oramwm BRANEIR BdBol INE The PWM
nmodul @ 322 may include a pul se width nodul ation (P

Bt riay gientreb fier ighgess of ladighiwpaza enmted: oty plbagkdeght 304. The

BB S Fovareadn i) dBR Bl s bR LBk e Sl 00-DC

Sdndrciter i TREDCCDUr @b ertdpCroRha e @&W%ftttﬁé b&@&ghtT Pfue 312 into a
DC- DC converter 326 may convert the backli %ht val ue

Brmai thabisacidnblaby thﬁ:anCklsglrté@éaBﬂ@ h@yklﬂgié DA arayi @htl emit a light

?Q?}fe%ce ‘;ghtﬁfg %ZS%BTh e g&?%o{gg%n ergﬁa )9]116 edqht‘cheS ﬁ ﬁegts ?ntensuy
Iﬂdﬁ;aﬂ{dlt%hhélsﬁhgﬂﬁ@m& 3. indi cated by the backl I ght

val ue 3
[0037] The adaptive backlight control 320 may also provide gamma table

information 328 to the MDP 316. The gamma table information 328 may include
information relating to the backlight value 312. In one configuration, the gamma table
information 328 may be provided to a gamma table 318. The gamma table 318 may
include a programmable look up table (LUT). The gamma table 318 may use the
gamma table information 328 to determine a scaling factor 314 that is communicated to

an LCD matrix 306. The LCD matrix 306 may include the input frame 310. The



[0037] The adaptive backlight control 320 may al so
provi de gamma table information 328 to the MDP 316.
wab@sgeeese tabl e i nformati on 328 may i ncl ude PCT/US2008/051957
information relating to the backlight value 312. In
one configuration, the gamma 8able information 328 nmay
be praovided to a gamma table 318, The g tabl e 318 .
ity A Qi e RIGTIO RS- MBI dipete ama@‘g(rfgvhﬁonﬂ% more pixels
SRMBnh AL FEmS B8 0RYESECH MR8, L #hL & A LRITRB8 Mmay use the
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nattced 814pplyp thelpeingttheooded or indovidugdi ED snarisl pemts within the
j.ust ed igput frame nmay be portrayed by the display
) MPHX A0 ther configuration, the scaling factor 314
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wi t hi.n L matrix. 306. [0038] Figure 4.is a f]ow
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configuration, an input framne of an inmage is receiVved

#ednpuHenathat cdrrapendmya papresentlua Epnelagpie, dhehisfogram may

the i mage. A hi.stogram nmay,K be cal.cul ated 404. The
eGelsgh HEFRdT Gl BP DML g ariEE Y2 B O AErgscpy: ( igues on the
bRRstald BRI RaludcAhh &SRSy, Qafy iR FohE Hladl aV@k YeakER intensity
exanpl e; the histogram may i'ndi cate how many pixels
wowhies piohe strongesic dowévervht veluomay igelags steides ofMalyuedor, or even
on, t.he grayscal.e typically.include shades of gray,
g HET TN B SEOES TR JEREES i ntensity to whi te
flo3vne ShrRRABEtgurklRYERE infbﬁ@aﬁbﬁ'&ﬂ@yiﬁ@d’ fioRf tHéUstogram may be
shades of any color, or even coded w th various cofors '
fised (] felast _élﬁﬁ 1 ntaengimicb@orh[ogdggs]l fpn tloméput frame. The maximum
FRBEARNS 5 5L BB T Ot B, e e
Ha§ e chicPsYizca g llow Rby ihifsds RAKE shoFtFBeng! Afls, WANE AR es or high key
distortion | evel may be sel ected 406 by categorizing
e maieshortor lengamid. eln angeconfragetiomynioemetznedyeribledn an image
S, | ow key i es . wth short. or long tails, d : :
SiggBEn S giTizag T nliglt Mg REFRoRtipE Biveg gyt pvailable
MISE@ioh] e alakum i MEOFAL 1981 avHi baltbend FoRAni IBG@Rhm. The
hi stogram may be utilized to obtain the image

vakiogon distartion lcvBhmey ishcathths aavaint ablistortidrothes paicular image
the maxi mum di,storiion |l.evel . be found f0r. an

S oPREmY Ml SieR(rcnblly i Rs P Y0 st rar infibea: o
[0vaopoURtag®tatdisiiAtibn Haytufidize aiffRadd: iqaihtidds dfRAMage based on its

histogram. Figure 7A is one configuration of a histogram 700 illustrating an image

categorization of a low key image. A 25% quintile (Q25%) 702 and a 75% quintile
(Q75%) 704 are located on the histogram 700 and if Q25% 702 is less than 1/3 of a
grayscale range of the image and Q75% 704 is less than 1/2 of a grayscale range of the
image, then the image may be categorized as a low key image. The ranges of 25%,
75%, 1/3 and 1/2 are used merely as examples. Other ranges may be utilized to

categorize an image.



may possess Wi thout significantly altering the visual

aspects of the inmage. [0040] |nmage categorization may
w@RioB2®3ei f ferent quintiles of an inmage basedP@nUB1088/051957

hi stogram Figure 7A is one configuration of a

hi st ogr am 700 illustrating an9 mage categori zati on of
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3 o e may inslugs éhm%’belﬁwéw 0y 1%&51351 Y Qé%e@“ In one
£ ?at{%ﬁ}’ aRCupfet 11588 Qi€ AIFEAR5LAHCTED ahBGE ubPA4439% quintile

Figure 7B is another configuration’'of the histogram
@QOITBoF 10§ mey beatbgbitddz eAalidtawekay teraga the ( U25Mg706 and the

. h ‘
Dk a R R e mfisuicg: ERES dRRBFSMY R Aeps0R of the image
G4 Beld 8n . Aot he RickBisod é&caalb%q(éyrloﬁ%‘ﬁﬂrihﬁ@e 28%erwise,

guintile fay I nclude"the pixels located”to the ri
tic iQABYGAPDe dategoniecdomrd logukat short, tadzmrnal@tpeTheQ@%ges of 25%, 75%,

nt|Ie 5% 706 a an_upper 75% t|Ie
T8 5 o0 T e, ey e b B M Ao tsapvign imaee
LgoRdr2a% 436 and the Q U75% 708 may be measured. |f
the distance 710 is greater than 1/3 of the inmage
042k c alfegurantfe is bhe conigeaney obe kiatoggon i728 dhatsmay |tewsed to

ESVegar eihars 5 BiRhdssy SHEL At s TR (Rl dgaud a 7%
QhindR%Q75%%p 734 %a@rﬁ‘e Y8R, MBI 8hY a3FccEX@MPI RS -is gréh%r than 1/2 a

ranges may be utilized to categorize an Inmage as short
graybatgrangd bf th[eO@vhg@ afd @76% iB@regernthen 26néf geragsdabnrapge of the
a hi st ogra 20 t hat

ed t t
s e a6 cEy ) FRymecol DSoiar AEpI (et high key
ahhea Tl@e/‘feﬁl%zﬁbf hevd @8BYI1/7 2d BY aREufcAURErely Bs @Rinples.  Other

aspect, if 5%is greater than 1/2 a grayscal e range
wihgeh endymidg eutalmsd Q5 Ysicgorggee an eimagiaams 2/ Bighf key image. In one

tirtecidlot  FEAETimed ma RRet b Syee 088 s S O ) imeee.

TH®GRort bR gordg@Raest@oriza¥n Mayobeclbadec®BH ad/ 1%te@fq@1ﬂﬂ§ee61stance of a
merely as exanples.” Qther ranges may be utilized t

atee govi Izéela/ﬁluer(‘ageplasl alusis gHhikegre ilgpatpd. to Hre lofief the Q25% 722).

gurat i on, a h| urth
(o T3RuSD 3 Sheite B O & Hisloslys T3 Ber gy e used o
Odted RO ahélhﬂa%@ﬁﬁ £908d ARddeOM 18Y, RBntAAIOI5DN 73 and a 75% quintile
inter-quintile distance of a | ower 25% pi xel val ue

(Q75§/o) 73;511 nay by Kunds Inane pspasteill Q& edlessothem &/3) aegrayshle range of
elgl ?5 ?g/l%d?é?%ﬁql %%83%?% é@an%é Ogé%ﬂé’éﬁa ? gan%g %% Ldl%l'i%l%ge ?1 ¢., possible
shades in the image), the image may be categorized as a wide image. The ranges of
25%, 75%, 1/2 and 2/3 are used merely as examples. Other ranges may be utilized to
categorize an image as a high key image. In one configuration, a high key image may
further be categorized as a short or long tail image.
[0044] Categorizing 404 the image from a histogram may allow an algorithm to
select 406 the maximum distortion level based on the image category. In one
configuration, a long tail low key image may yield a maximum distortion level of 5%.

In another configuration, a wide image may yield a maximum distortion level of 20%.



categorize an imge as a wide inmage. A 25% quintile
(Q@5% 732 and a 75% quintile (Q75% 734 may be found.

WO poosng20aspect, if R5%is |ess than 1/3 a gr apGUEE08/051957
range of the imge and Qr5%is greater than 2/ 3 of a
grayscal e range of the image [0 .e., possible shades in

t he i mage t.he i mage be categ orJ ed as. a wi d
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categorize an 1hage as a Key image. In one

Oond iaganathase, Vaéhwmcginrekmndmgagsethmmaﬁ(unmhedlstbmon level are used

categori zed as a short or long tail image. [0044]
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a high key Iimage may yielld a nmaxi mumdi stortion |evel
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dlstortl evel and the original valuées of the pixels
calcilatde d 10.n Thheixehpcaling rfacter, may midicatel thebmudnit giet pikey ebsociated

e.calcul ated 408.. The m i backl i ght. | evel )
VRt BE 6 R o T ot of i £RS R Fop el the pixel
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i nput frane. I n one configuration, the perceived

gatysaate, thius timaredsorg thé bngmncsspnmnﬁtya:f@anlaylxble Akggativeln the pixel

HENE AR edainHiRA i i R ieiea pordug it e Ter ide of the
sagtdalg dbaeiig MRYLrRMERS GRS Dr4héh Pl Kee B 3&d conﬁguratlon the
Scaling factor may indicate the anmount the pixels
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on t r_exa el

oty Heich ai-Cne dof ey Rasvarh e Micspu Boma i g adiusted
b® tHeh@aydcRtio $h@€asethd PEgIARY D€ 84 pikEIUR ok G 116 38MPEhsate for the
the brightness intensity of each pixel. Aternatively,

dévacast xethe deighinagp intosior 0frfh§/ lightchouese emittest froth ahd bagktight.

WORTE o G bRt orbmrbicte FibuRiendd, Ut RO ARG Mo pivel

SAEINE P UR BtHeP Riordsh ﬁleﬂil%&é oﬁt‘h@ |11h1ﬁﬂ filaBfelry inSrease or decrease in
cal cll ated 410 as a function of the mini num backl i ght

baghdnessFdn asidiigpl dic binghtpisg antesuib oﬁmgleflgimpumwmltted from the
t fr ust ed

bREVER Gt ek EPL b N S PRGHnEECTShHERTR Blignt 1ever
TRe aheFHrmcd iapmPRAs@hRy R di§f)8yed 416 by illuminating the frame with the
backlight. In one configuration, the transformed frame is displayed on the display 102.

[0048] Figure 5 illustrates one configuration 500 of transforming a histogram
associated with an input frame. As previously mentioned, a histogram 502 may be
calculated for an input frame. The histogram 502 may include number of pixels 506
and grayscale level 508 as the Y-axis and the X-axis, respectively. The number of

pixels 506 indicates the quantity of pixels in the input frame that include an associated

brightness on the grayscale level 508. For example, approximately 800 pixels on the



decrease in the brightness intensity of the |ight
source emtted fromthe backlight. [0047] The i nput

wo es©9208s be transforned 412 in accordance w PCIT/UB®08/051957

pi xel scaling factor. In other words, the pixels of
the input frane may increase br decrease in

right ne ddition, the brlghtness |nten
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516 YstoluAt &5 g%@d&gntfrélﬁﬂfrﬁ‘iteﬂ st mOfJ'OA r alﬂsf)tﬁéﬂ%@&ig%rations, the
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OGPl MRE 508 " st St e 3D Bl falh Bl thay now
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502 may be transformed to the transfornmed histogram
b@wepy 12iknd B09.cdthicdrangformed histeram g Otthiat the piemtbsi qonéguration,

hi st.o r n15 . .I'n addi tion nlcaII reasi.n
e SREC AT RO ik 20 il e iR Bl PR O eSSy phan the
glsllﬁm@g[tgd‘:‘sy R 1@@&%}hﬁ Johe transfornmed hi stogram 504
he scaling Tactor 510 may be cal cul ated as a function

H0SPhe dhangé is andeandiguragies off atckars indycathg porered Goghemption 602 of
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Bl endicate heo @rlgb@wl @r| @wnemgndﬂf@% om&esqmw@nm @38 boghtness

ﬁ‘}%ﬂgﬁ ﬁjg Jac Vg}é{f ﬁéurgg n;é Cf?{gtd b?ﬁ%lgﬁtogdgln g#)éj de Ty Ainclude a brightness
Iﬁﬁﬁﬁ? OF BFstokinsd: &9 1787 ORI MEERs dddnsad AA0DQustlh&, a first level

transtorned hi stogram 504, in the depicted

e iGur Arichmessnely7q% dhavataise HdiDg iwecqiswek 308t milhwatts (mW) of
transforned hi,st oqgr be brl ht,er than.the .
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a@r@ﬂﬁlac&muwfamo&lghﬁne@s iniﬁbihty nd1h@ 3kdond HaeM®Iht level 608 may
consunption 602 of

cause the LEDs to consume 200 mW of power. As illustrated, a decrease in backlight
level 604 may proportionally decrease the power consumption 602.

[0051] Figure 8 is a block diagram of certain components in an example of a
communications device 802. The present systems and methods may be implemented in

an eclectronic device, which includes a communications device 802. The

communications device 802 may be any type of apparatus such as, but not limited to, a



light emtting diodes (LEDs) for various backlight
| evel s 604. The backlight |evels 604 may be
WO 2pBe%ed ed as a percentage of full bri ght nesBCT/US2008/051957
intensity of a light source. Zero may indicate no
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eSS |ntens of the light source. A first
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2. The present systens and met hods nay be
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f. th 8
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registers, a hard disk, a renovable disk, or any
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IS8 o Ry R b G R HT b B oL el I Bl ol Blctdighe 880

fdrans aRpMOI8 7868y arl A 2ftbrnitiee BsHigkeatRHL oM BHcRRght controller 882
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The device 802 may al so include a display 874 that

form of display illumination whether it is the display itself or an external source.

[0056] Electrical components of the device 802 may receive power from a battery
884. The battery 884 may be a rechargeable battery. In other configurations, the device
802 may include a connector (not shown) for the connection of an external power

source, such as an automobile power adapter, alternate current (AC) power adapter, or

the like.



may be used to display instructions to a user as well
as user-entered data. In one configuration, the

waele@plogp3874 di splays the tinme and date and caPCTi/E§R008/051957
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t 880 for the display 874. Various alternativ
ooaddigar &t iaodesa bfis.t Héovaek| foghbe sant oOLlaaty, 8B vamyusbBusses are

ﬂ@gd to.c .ntron% Ee backl i g 880 and reduce power
SHRHIT BRI 338 BBV DEETBYE I n addition, different
Sucg | ay Ih%’?ﬁ%l&?)én&'ss‘?g&lsd 'rﬁafyeﬁg%?tfe%n%d)fusﬂnF Oy BY s varicty of

as side-lighting of an an LED drsplay
thgfenant ktadinblotgiﬁs arrdaj,echrmqoasspafs»r anympler nhataf mistmptlms cornmands

i1l um nati.on et her i.spl
eergran. Sgitbe!tsy 618 %?15 e gt e%%blaﬁaé beenggd fnehout the

%%C@eség[?tldﬁaﬂlafl %efeﬁ?es%wgga{)cﬁg’ggsa%%ﬁt@ el%gté'omg— tic waves,

battery 884 may’ be a rechar ttery. In oth
pephdtigurcds ampsrtiddseopteal ﬁddBOQparagfles foC hngdeorabmamnethemof.

for the con f an,external power .
é@gf)]ce Qlﬁ{%)‘ﬁﬂags @HS%%}{VSRB@P# ! %ﬁ%%?ultsaﬁrtﬁﬁﬁ%fe@m steps
GUCHBE il AftheRRERitRIRPLSIFguPTtioh! fliskiok&t BQ@§17111a3T BE implemented

vari ous conponents of the device 802 are coupl ed
aoglichenicbyardwhigs coyputem ®7@vanhi ah cmablnamnsu dé batlpovks clearly
a status nal bus i

ﬁﬁéﬁr%t?o q{] g{nggfﬁgpgn%dgbusgémgggwaref Snds § ‘g o GEIOUs Hustrative

%rﬁﬁdﬂeﬂts bloeky M RAUS E’l‘f‘éﬁﬁsatﬁf ﬁe;IBé hHStych @dsdibeliaBbN Egenerally
as the’ bus system B878. nf ormati on and

m tgrrad of timay fhecticeplitys éﬁh@hlermplm @um;nynfdfty & vgnl¢re¢nteds hardware

N N R i -

Bct Sverdly @?Qéﬁ 8RAIc8 Nirlsant Aty '}‘Biéleﬁf%nf el CUBREBEY functionality in
t hr oughout the above descrlptlon may be represented by

vazrlytngg@@s fommmastlcuarelpph@mlagn@tt|suclwamésmemtafgcned¢ca;810ns should
ds or ticles, t|c fields art
Wge?{ %ce{%g}ge% epa[ é}jomr VQP e presént systerns and

h{e{ﬁégg‘r ative | ogical blocks, nodules, ci rcw ts, and

al gorithm steps descri bed i‘n connection with the o
H9eh] gurldei vipudiibedtuged 1¢$¢aéihiocrkayn®éuleﬂpmehelmmfd described in

| ect d t
Cmr I Oh RO a0 B B GRSt poflppwed or performed
withed GRAGEEBipold Yrdesddar vagleal agwghaﬁ qfrbmgc@ (D@y @HSapplication

iIlustrative conponents, blocks, nodules, circuit
smélf@t apgrded eirpee PASIKSC R |ft§aécti pm@ammgleln ot yayi ﬁgndr(ﬂ?GA) or

Phet Bimerered REF dlits SRt by e BRiLOR ROl hardware
&ﬁﬁﬁdﬂéﬁis,abr applb®BinkB6h adedtarkigicd aNpifainnie ANPRSRMescribed
gerlein. A general purpose processor may be a microprocessor, but in the alternative, the
processor may be any processor, controller, microcontroller, or state machine. A
processor may also be implemented as a combination of computing devices, ¢.g., a
combination of a DSP and a microprocessor, a plurality of microprocessors, one or
more microprocessors in conjunction with a DSP core, or any other such configuration.
[0061] The steps of a method or algorithm described in connection with the

configurations disclosed herein may be embodied directly in hardware, in a software



the overall system Skilled artisans may inplenent the
descri bed functionality in varying ways for each
w@a0oBi0g0Bar application, but such inpl enment at i BEI/US2008/051957

deci si ons should not be interpreted as causing a

departure fromthe scope of the present systems and

nmet hods 0] The various illustratiye |ogica

6108611?53"6%6‘8 B%@ PraeRIsQt PEH # SORBEREPHEH hentbnfetofivgie module

h IS e r

e O T e R R P o T b@fle programmable

préoabs aremoay dEGROM), silgnadallprosebkoprogisihsblamead-only memory
ion. specific.inte rat rcuit (ASI.O, a

?&p@@@o@ggﬁﬁﬁa ag éﬁkea EFTPQYR e @)ﬁ'& a¢ A eihply memory

la% | Pty cfoﬁi@ﬁf &i6raglnSRffh Rn&Rh &n B @Q%{oﬂé%rmedlum
oglc di'scréte hardware cgnponents or any

vepibe cavplohtd the me«n:fess;be sucgnthdt tho ppees$sor mrt teed infoghdtwnsfrom, and

descri.bed herei ener se ocessor nma

LS WS EeaStar, (i aforsly Tordual s BRS A GBS I ok 8Efm may

PRYntBEaBRYhP rp?&%§s%9r THS PbERidreind %%@%&&ﬁﬂl% ay s Rdside in an

state machine. A processor may also be inplenente
aAStonfdihnaA$16hmey resodepunt 4 ngpr dewiicds , Inghgyalteraative, the processor and

onbi nati on of a DSP a ocessor aI t
R ariRuprSuatd B850 ﬁ%gﬁ?fef?oﬁﬂgmﬁf*e%a}%wg g
RmJZ}mCtTH%anhBH'S @15@@%’6& QERin %mﬁﬂ% Qd6F nfHERteps or actions for
configuration. [0061] The steps of a nmethod or

acthg@nmg tho ddes el bedhada T:lcerme&lbd otepsindiot dmions may be interchanged
ura |on d|sclo ed her

o Ak R bR AR G ol PRSGY stgpag g methods.

ﬁl Bﬁf%? 8PS, ulﬂéss' B Pebiffiaat bP@ I\?g Jrhfctfoﬁ@ 1s '?*equlred for proper
software nmodul e may reside in menory,

mmcyl of Ricongramuratione thasaidreang on glsemhm@blé"lcrsequ aodv/loy actions may

P it ST o B ftithe Yooe 37 AL e R g Rl Gnethods. The

ﬁl%fHé‘d@‘b(hlﬁx‘ledeak herirC HRAWe GhplemcRRE- BN IMrdWRIFB! Yoftware or both.
or any other form of storage nmedi um known in

(Eh@nggw of Aastvoraged rreﬁnmm may ihdudoBpING Rg@{l; EBROM_ EEPROM,
rBreaRly. st I8 arfSePoRARGIN nERRek e e Bl TRREN] o eny

biner BhtLsMatdwae ahdmehiopy.age medi um may be integral to
the processor. The processor and the storage nedi um

[ﬂ%3} esiVbil¢ ﬁpmﬁ%spr(ﬁgmat@nmnct apailcext@gs @é thoy peeserfeystems and

[. In ativ the oce
(el B vt il G etk og 1 B8 RS las by fsygtoms and
H}‘éﬁfod& e mitddOR6RE pﬂ_@%e%hﬂgﬂﬁtl&i aﬂd @&ﬁﬁ’oﬂéﬂfsedlﬁblosed herein.
conprise one or nore steps or actions for achieving

Vh@owe@@duﬁbé@me@hwaes, The vaBetod vgltl@lpgvﬂéf@d/acpara@tttpdh@se skilled

be, i nt rcha q W th one noth r Wt t d%p%rtl g
ﬁ,]atrii,]ma% ?8 n P]% arra%% nhetn Soyg{a ion, an eh%l g t e et ods and
@tst&ﬂis (Yi@dl@é%d h'éfHu@&@th@ut&&@@ﬂtlfng Gropf ﬂﬁrspﬁft a%ﬁ @&ﬁplef the systems and

actions is required for proper
methods.

[0064] What is claimed is:



operation of the configuration, the order and/or use

of specific steps and/or actions may be nodified
wowdkomoddeparting fromthe scope of the presePtCT/US2008/051957

systens and net hods. The net hods di scl osed herein may

be i nplemented in hardware, sbiftware or both. Exanples

of hardware and nenory may include RAM ROM EPROM

EEPROM fl ash nmenory, optical disk, registers, hard

di sk, AanéthsdtrbbdictioSiowen c6iduRPMbRin adyvied hesughypatcnt

har dwar e and nenory. [0063] Wile specific

@%ﬁ&V@QﬁH@Vdﬁ%nﬁﬂwdéﬁﬁﬂﬁ@ﬁgions of the present systens

o borbnanl Tfe BEEMldes" S CPome and methods are not

i m t edcilastiddebgukghtsah@onf i gur ati on and conponents
di scl osed herein, Various nodifications, changes, and
var i at3eHatingy alipg factase apparent to those skilled in
the a g [ ment, operation, and
detai%@ﬂ%$¥9%§mﬁggﬁga§héﬁga?gét ﬁ§ di scl osed herein
W t houiplyiagaid dcalgngd faotor thenmapiy éftpissidtssnge agtalthmatrix of
systens and net hods. [0064] What is clainmed is:1. A

met hod f or Pirelfudidhg power consunption in a device
{ hr ougho gy GAMERLIAGARGL ¥PpdbRpl @y, the method -
conprlsPnﬁ: recelving a rRe Jof an i mge; cal cul ating
a backlight value; calculating a scaling factor;

ppl yi t Ligh - i ghty: | yi
Phe. LuBP iR el A5 bt b SRR i BRSO frame.
scaled matrix of pixels; and displaying the scal ed

trix, of pixels,.2., The method of claim.l, further . .
orrpr 15 g S R Sleif 2 e b Biiciert St as Lt of pies
dd3eciaRl Rath Hfaled G Mduysoer ei n t he hi st ogram conpri ses
a quantity of pixels associated with a value on a
grayscale. 4. The nethod of claim?2, further
GONprirfd RGthdRioktiald 2t RBHRE SRS RB hfiRe INANiSHBP oa grayscale.
The nethod of claim4, wherein the anount of shift og
the histogramis a function of a backlight value. 6.
ghe mehlil of kRl whbild MELnCRRRSHSRIG AEhRRkI i
distortion level tor the frane.
function of a backlight value.

6. The method of claim 1, further comprising selecting a distortion level for the
frame.
7. The method of claim 1, wherein the backlight value comprises the intensity of

brightness of a light source emitted from the backlight.

8. The method of claim 1, wherein the scaling factor is a function of the backlight
value.
9. The method of claim 1, wherein the scaling factor is selected from a gamma

table which comprises a programmable look-up table (LUT).

10. The method of claim 1, wherein the scaled matrix of pixels is displayed on a

liquid crystal display (LCD).



7. The nmethod of claim1, wherein the backlight val ue
conprises the intensity of brightness of a |ight
waomsoe2086ri tted fromthe backlight. 8. The netPCTUS$008/051957

claim1, wherein the scaling factor is a function of
t he backl i ght value. 9. The nBt hod of claim1, wherein
ivﬂ aling factor .is selected froma armatable

i chABSRPFTAYS SO iRy mﬁp@sq%wndbmvawéowewaptwe

1, wherein the scaled matrix

%lgplsg’x gﬁéagag?ggp?%%& on a liquid crystal display
(LCD) a pfoceshnr;appar at us for reduci ng power consunpti on
throug}:e a con ent adaptive djspl. qﬁ’h the a ‘arat us
conpr P'STRE* ! W@B@s@a}mﬁ%‘é@lﬁ’ﬁiﬂw# hE PERESHvi
COMMUB gAY sithddin tREmBBREHROsridiSh! HahE %uﬁ%&rtgd
in the nenory, the instructions belng executable to:
receive a facalweacffanwmﬂanag]ege,cal cul ate a backli ght
val ue; calc scaling factor; apply the backlight
val ue to a‘ aﬂ%@ﬂtlei &%kll%ﬁgk‘)e’t he scal i ng factor to a
matri x of piixahe als@altt@ilr,2 scal ed matrix of pixels;
and di splay the scaled matrix of pixels. 12. The
appar at us afply thei backlight whiee ¢ mbadkdightast ructi ons are

fram. 15, SR CpRh aOEI VA T2 Inia B ¢ piied matis of

hi st ogr am corrprblsxgpg, #hquantity of pixels associ ated

with a value on a grayscale. 14. The apparatus of

claim 12, displegithe schledinmgtix aCpikelns are furt her

execut abI e to shift the histogramon a grayscale. 15.
The apparatus of claim 14, wherein the anmount of shift
02. t h€hdagtaogusaoh dsnal f, whetdiotheofistarchaickdre finthey akacatable to

1 The a r claim1l, wherein the

ﬁ%lfl?tﬁé’thli‘gg%ra 0&“?% #Her executable to select a

distortion |level for the frame. 17. The apparatus of
claim11l, wherein the backlight value conprjses the

Lt endhe Sl,pparatus of claim 12, wherein the histogram comprises a quantity of pixels

associated with a value on a grayscale.

14. The apparatus of claim 12, wherein the instructions are further executable to

shift the histogram on a grayscale.

15. The apparatus of claim 14, wherein the amount of shift of the histogram is a

function of a backlight value.

16. The apparatus of claim 11, wherein the instructions are further executable to

select a distortion level for the frame.

17. The apparatus of claim 11, wherein the backlight value comprises the intensity

of brightness of a light source emitted from the backlight.

18. The apparatus of claim 11, wherein the scaling factor is a function of the

backlight value.



of brightness of a light source emtted fromthe

backlight. 18. The apparatus of claim 11, wherein the
wa@e@Biosay3d actor is a function of the backl i ghtPCT/US2008/051957

val ue. 19. A systemthat is configured to reduce power

consunpti on in a device throuQ?n a content adaptive

di spl ay conprising: . nme processi ng; .means for

Fecei (iR thatalﬁﬁmé%guaﬁp e PRESHEOTSBRD AR 17 dgvigeghrpugh a

&l gl for cal cul ati ng a scaling
?@}gtora gi}trrltﬂj]ansélgfagr g ﬁyl ng the backli ght value to a
back| mghis; fonparsssfngt appl yi ng the scaling factor to a
matri x of |xels toaafgbtal a. scal ed matri x of pixels;

and nB&HE PBFGCSHV?@I Phg Ot He'"¥al ed matri x of pixels.
20. A CONPIE BficdISAHAPh & KTBRIaRecOoNfi gured to store a

set of Instructions execufable fo: receive a frane of
an i mugens foatdollatime asdabokfacgint val ue; cal cul ate a

[ fact p/ b t
backl lqgmffgagénlyng i @egﬁgh@%r Fo bt i x of
pi xel §ehiQ BPLFHIR gtﬁecs%hf%’g fRbok kdta ﬁfatrBi &§liSels A Wbtain a scaled

di splay the scaled matri x of pixels.
matrix of pixels; and

means for displaying the scaled matrix of pixels.

20. A computer-readable medium configured to store a set of instructions executable
to:

receive a frame of an image;

calculate a backlight value;

calculate a scaling factor;

apply the backlight value to a backlight;

apply the scaling factor to a matrix of pixels to obtain a scaled matrix of pixels;

and

display the scaled matrix of pixels.



