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Hele) webe|E(al % 59, LED Wele]=, (CFL WelolE §)9 ol shidl 4 itk ma, welel

7174e] (s 59, 7] olvHES] 2-D Wi, Ei=, oA Sl(edge lit) oJWHES] AE, E

be 714 FHeR 48 & A

Eek, olmAl dHolE=, ofst meojEl wheh o], 9d¥ fwiE AlFtein, o|u|x] wjo]Zej]le M Al

ATk, GNAL06)% shte] 2 4 FrhelA) B 4 Frrom MY AR AFY & Arkeld vt &

9, dE 59, 499 A i, HaEee](120)7F v A BEi= RGBV #llofob&

e~k W@ Aele, old o o, E2E 24 B2 o8 AFHE. 3] dolEr} vaEdol
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AEEo] faZdol(12002 AFH7] Aol(dE W, t=Zdo](120) Aol 7tz MugddEss F+5317] ¢
3l), oW A dlolEl= YA & vl E5(118)0l4 A 5 Art.

o7]e] & W Eo] RGBW HlaEdo] AlaRE A&gd wet 2 AW Zlojgtx, & W] AlxHEY
Ve AEd 2HES sho] oA AxEl(dE W, RGBY, RGBC, CMYW )l wiz7ix2 #Hg= Zlolt},
wo o] A|AHEELS FHAA RGB o|WAE gHata, o] oM tAZHo|E(dE =W, RGBYIA] RGBIE 9
AR Aol A AHGNA) BRES ST $ gtk Be o] AlAHELS AAE RS FA7E 73 E

A
ol

= T =
AqBgAd dE®(SPR) 7IEES AHEE 4 Jdu(dE &9, S HARE o sEHE A
o =

e
2& Auza gojel£Ee). Ed, B @y /E5S G EE SR AYE AgaE Aol wEA EaA
Gow, B 7EES G EE SPRE X 9 FU RB AEdelx taZde] AARERE B4 5 9l
gol olsld Zolth, e, ¥ EES oldd Aud AN ALUET & FAT 5 du, olddt dAAA
RGB 2Etol= txZdlol 53 7bsd 4 i R od olode AT + du

ezt o=

T dxaEde] AamEe] AA(refinement)= ¥ vk Aevka Z7]o] ojux] vpo]Lelel A dojd
ATk, A TlaEd o] AI2EI(100) fE HEH104)E ol&stel 4=E owA| dle]H e AuE AZE
T 0. 4Rl wpel ol ¥ vk A= dF vk LTS ol&ske] d#E ojux] o] (202)8 AP}
st AREE vk 2y, HaEde] AXRES FolXadls §3 E2= dlojHel Akks & uw g
st olelE FEgrh. dtoj=Zeldle] Sl oW Hr = AL At CdHE gaAd 5 jdu
=9 99 ol&sk= AlawelA, dElstd dY tHE2 o
K
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T 25 #xshH, LUTs(204)o =Y (loading) ¥ 7174l Ele]EE(206)o] <& A+ 1.0, 1.8, 2.2 ¥ 2.59]
A ASE 2 7)o 4 vk FAES A9A, el Avt FAES AT 5 Aok, £, Lodlo)
e Y MESH 9¥e Adsn ay NESH AREe Adst Yar=z gAd & ek

A ek FAEe) Qe vk APk Fo A solmekele] ME Lolo] Edol=-9 E(trade-of )7}
Atk HME Zel7k o 24%, A8 deldt o A U 4 Atk BE, o]t AelEEw ol@ o]
ESS $88 7 ool b9l nge WA Ted, ofF o T8 el 5EF FAT A
oAFe gEe wxEEe EAS el da, v de BB 2E oFe Gk gE)elA AFH
T AW Aol Ao, EAE-4Y ok A solzejele] ME o} ¥ %e5E, AP T
gl o A A AP BERRE BAS Ak Bk ol oFe g9, ojuAe] AR ohyl FES
W e, dEE FaAslv, A8h TN Mnse dakt At o FolHus @ & Avh 2 uE
Zol7k grEe tehly] Sl A48 W, A¥4e Fe o @3, © ke A, o oA olfelAA,
e oz fARY

Qe v P4 e HelBelA 27 ol¥e] 4 YES AW Y gEel A A2 Ao IR
8% fEahvl, Ajasl A9 vge Hx R PFYES FAE AL Ause o] vE A8 .
ol Atjele] ohd Aol oulAe) H ofF& Gl AZ4AH AFBES FET 5 A}, o Edlojs-ox
tod e uE golz uugE FAstl me, 98 vk @5 mE deldeld o 2e ME Zo)E AHg
of M % . 2Azkel gvh A Aol wa, Helwe shel kel B MES AT F 9w, st
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7ol 4 k. 4 elAHQl RGBY A28 A3 8, QAE ZHE Az=Ee g A5

HL (0% WA 100%) Well 2= RGBW FHEZE W3Sl RGB ¥ RGBW A9 ARgS o

NzEl(EE, e 994 faZyels)e] Fahgo] RB AEZHO|E Az Az
W gREe] oSox o] Bxsd M5 el 918 50% Wke|= dvte] ayd & gt}

U
Ao 7hd Ao|th. RGBW

B AES F& EE AYE Blold(006) #ES W=E 10098 2338 RGBV 45
ol& htel A Ado] 200%] E=EE= RGBW ghEo] 4wty oz Apadr). o3 g
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shat, WeolE e Al dakt AL DBLC A2 SkudFo] oA AdtaA 4EE A
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o ER FAE = vt v =99 upeh ol
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] ddo] glejA, A& RGBW &7FollA, g3 o] AA=" 4 vk

BL_req = max(R,G,B,W)/2

Fola malolel A zzte] Halo] Aol wWeh, zzte] HAle] Ha o= x7io] B o, A4 U
gholE Hl& Mesta Hleo] JLE e S7HA717] 8l AlLtEa 282 4 9l
backlight bin i = (BL_req/maximum backlight value) * (total number of bins)

A HAdo] Mol WI(i)E qHd¥ Zhelae] el low, A7) mMetolE wle] Tt JRRE g

hist[i] = histl[i]l + 1

d7] Bl_req WAool Fojxl o MzholE xxo) <l dAHQl SAHS FHHE, vE SHE°] Jhestt
te AAlded lolA, 54 (max(R,G,B,W)/23 Z&)ell 2% Weto|E 2315 ALty o] Ee olF F o
woll, A dolg Fa& 48T vk de =9, A Ad dHolHR, 6, B, W=, A8 29, 1249 32 @
S ¥3ete, A dloly FE(RIT, BT 2 BIDE 2+t FalAdA, &4 Mo wale]E z71o] 100%K.th 27
Haed 5 ook £8, ol od AFHA A A% E=F(drop) oz AFHARE, A foj’ npgrEtA, o
e ASA] A9 Aol o® DBLC Al daudges 2% titbd e SHoR agd 5 9l

dE B9, FAS ol uo oy ES A AAAZE HESE Aol ofHu)k. BIT ¢S 50%= AAsh
T AL WEgo|EVt AN JASS G3EHA ﬂ*%—ﬂﬂOﬂﬂ Al Zagh R o He 5098 "olme=F
gk A FEL Yoz HEDY] Y8 2ALEIAY BExgE Havt AR, A A, o] of
= Ao g Balx] ok, A 2 maAe =83 5 gl oY E FEskA] & 100% © 7k S
2| 2Ad9E 5 A
AT7E, o2 A(dE 59, 34, A3 £ AF5A) oy I(dE EW, YT, MWT, CWVT Z}7h)S, dste
HP?Jr 7%1 = EE—t— g HEHoZ AEE £ Yrh. o F EW, RE &5 AME F P Y, e =
g REHoR ALEE F ). 3 JJo|Er dhe Ay gk madlo] EAE

tqk A $1°L94 e v
A glold &, Witk EshE &
KeN

A, %‘/\1 o] 1 »101*1, A gle]

Ashd 5 ek

R =R =* (RWT + (YWNT-RWT))=G (where YWT >= RWT)
G=G=GNT
B =B * BIT
W=W:x*xWWT

BL_req = max(R,G,B,W)/2

S AETH EH| A 9 wWiglo|E AH

= Hlole Fx)e] @Al olwA Zelgle] vhal ShEw, DBLC Axwe ALgAEel
PEs o]ulxl Aty olele) G ArssiwA, WeelE g
i

Holw £88 4 = dE 4Hg Aasee 2ug
o WetelE 23 AFHon WYss PR dolHE A48T 4 Atk A AAlde] QoM Wetol=

Aol ouA EeolA] HAES] dirkre] WeolE aTE 49 AME A gu, Adug d Ae
A 2ad 4 oW, Jbg 2w A £AR Ushils NEe WA 25 249 & A 2
£, W EE doly T2 Aushs 247 B ugel WaE Mol gu wad & 9gol olsg Aol
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S|~EOAA HolHE AHEshs AZE S, oy FAHo| oW rled A¥AgtE BE AYgAErEd &Y
g u o2 AYE FRIEY AMEE F de oy FHE AT F k. o#E 2gAEE(E)E AEY
AlZtel ojd A Ee] wEl BHAoR FE WMEoE WS WAHSHA AMEA #H omAES EE
(polling)go=zx Adxoz Axdd 4= Ju}.

g Aol gloiA, S AETH FLE FES, ® 3bol| ZAE ulel 2o dF So], s o migolE A
g a7 g 2RE AFsta, 71 e wgelE AR o JteaelE B ALEe 2o dE e
MglolE Ay ZHES HAHoR FASTE, 2 & e, AdAHE IE g ¥ FHs=d AL
g 5 e oY g (E_sum) S A=Y AFEE § k. gide g2, oy E AAAYE FHL A He
golE d7 g NoeRRY fAFH A, drt ofH AgAEE 52 gAaAdE uztA M e

et 2 AY 2 AL 5 ek
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odk
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ffl
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A AAdel oA, AAHE FH od F(E_sumliDE B2t 5] 7P w2 Y low A&Hn
W AR 7sskA @ A5 5 add o Sl FUHHoR, § w2 ugolE HER EgH g
whel, QA= ool HAE dAA ddE dEhiz] 93 54 EF A e, 1Ry ¥ 2)E 23
3 2= o)

T

>

% bz HEop} Rxam, wA dAAQ) AWe 9, WE(=14 EE i=15)F el oW FAE 9. w
24, DBLC7E FEHE ol A1ZHA9l o2 glo] ol TAY FH(232) (3 elold, 7bsd 2559]9) 0% we}
o= YL HEE o] dstth oAl W(i=13)ow AdsY, AEUW e fol Fasoe] 4] W

= AU olellM HAE gHE(208 B 231) Abo]) HiEtolEC] wlle @A st astal glk. =AlE
upel ol ofele] #Mle 2@ A~EE o]dtelA, DBLCE W WEtelE A¥ sbeAd % Al etk DBLCE

e 2PAEyf HEHoZ 23E u, W(i=10)7FA o] oz ALHET. A AAldo] AojA], WMElo|E

e B oooA OAg (176)9) W(i=10)9] SEZA AE® 4+ AT, ol deje] o AT Hu
G slowa, oleh AWE wot 2el, A Aol Gl A B AFA & sk,

og] ~H~EFEE 2HEW, DBLCE W 9 2(i) WelAFE wWgtolE s AAsr] 93] & AYE AH
g 5 gk, olyd FUHHQ Al 7] weR yehgl wiEte]lE ghEe] ¥ o welolE HyME F 3

F7HA QL w A=A _Q Al 3 g 4 Qdvk. A AAlee glolA, Al
2o mA_24_eXAe 7] Mo s AAlA ] WEtelE ke AT Zlolal, mA_xAg_exAle] Hu)
e WMelolE ks 4] Wl AN AAZA A A a5 FUHE

E_sum[hist_size]=0
For i = hist_size-1 down to 0 (hist_size is total number of bins)
E_sum[i] = (compound_factor * E_sum[i+1]) + hist[i]
(compound factor may be greater than or equal to 1)
[f E_sum[i] >= TH1 then

Backlight = i / (hist size) * maximum backlight value + fine_adjust_offset

E sum[i]7} 242 =(THD)E 2Feta, Fx2, 9 EYHA(AY] ddd gl gdojx o)A E_sum[i+1]7}
iﬂi%Eé-iﬁﬂﬂ %E%,Esmliﬂﬂﬁ-t4wﬂtﬂi vpe} Zol . E_sum[i+1]2F-8 E_sum[i]7}A] =
2 dram)d F= A wA_ZFAH_QXEANE E_sum[i] FAIA0] )\Eﬂ—)—\—l‘:'é‘ nzpelE Hyp ol2Fog WA

(matching) &}, Wﬂ‘r/ﬂ o]’ qu Al_2_QEAE vE o] Axkd Aol

fine_adjust_offset = ((E_sum[i] TH1) / (E_sum[i]-E_sum[i+1])) * (max backlight value/number of bins)

% dae VA 24 A Ao d HAdE AWttt mAlE ukel o], A ghle] 274 I E W
o] i AR HE(404 2 409) 2 TAE I, FHA 2elo] TH1 o8] 2dAE=(406)02 FAEE 2719
ehle EAlel siME g dar, wAbR08)2 mAl 24 eZA409)S AAsk] 98 xFoew "ojd ¢
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[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

=S5l 10-1007714

o

ATt

Aol it He AEsE A wvAY mAl_2A
| 4 k. sy 7k tFolstE E_sumli]-TH1S

TARE 23 oHE A, olF 29 HEHE Ze A2 APATE(TH2)9 vladd 4 Qlth. o] g, A

LolatAl AL, oA Aol frAbgh A2 _Z AL thgd go], AT

fine_adjust_offset = ((E_sum[i] TH1) / TH2 * (max backlight value/number of bins)

dbe WAl A QAo HElo] I thE HAAdE AT =AE vke} Zo] WA 2lo] 2709 Q1A
HI(2719] ole] 22~ =(THL 3 TH2) 2 S74% vhet 22)9] 7Pgate] d(422 3 424) 02 A5, FH
gelo] E_sum[i]o= FAE 271 el FAlel siAd 4 oL, WA (430)2 wAl 24 Q. ZAI(432) =
A7l 9 xFo82 "old 4 9T},

WatolEo tigh W F-A AFELS 256 WA 100%9] ®leolth. o] W] ujelA, wWelo]E AAS MNBL H MXBL
X2 AR AAHE 35 9 A5 FAZ o Z3EE F . oA 7} 4Hd] SA(RF AR g
E)ojd, Ha wgolE M FAlHa, DBLC MolE #de A=27F @ Flolt},

D o

Backlight = max (Backlight, MNBL, 25%) or 0% if the image is completely black

Backlight = min (Backlight, MXBL, 100%)

A BE

7] TAE BEES AEste 2 7HA 7bee AAldEe] dgE Aotk dE EW, & 5% HAF BEE(108)9]
Q AAdE dgsit). oA ©HlolE, d& 59, RGBW(EE, & )7t E2(502)0 ¢g=€= 4 9lvl. RGBW
A FEL AR(9S 51, 8) HER EHACEHE(506)E & Jut. o] AR HEE 062 T &
AJA, MAS Hojd FHEL oHds] xdE § Qv AAHQ s AALY S Y3k, EFAC|E|=H RGBW
FE9 Hue 2z Ao dis] AXEa(508), AAFC H) g2 AA olu|x|d tis] 8HIE2L] gpeakval
| =

: 54 Ess W ORI, E=, ofd b WHoR o5 HE
(504)3k= Aol w4 sttt 10} 44 Feo] glojA, olnAle] BE HAS] AMEe Re S _HEE |

BE 1ME A AL, ofst v AwE ukel o], cale LED 3 o5 E59] A=l dig] o5 A=A

Eg Aol (truncation) Fol, RGBV #E2 W/l A Yo]E(510)& ZHz AL
olA, R& 0.85, G= 0.70, B¥= 0.50 ¥ W+ 1.000.2 Fajzltt. o] zbzbe] A
#om FFoaEH adHoR P SHIEE LEXHOR AZEgTE. YYOIE #He d
A s dolgdtt. oy A ko] A AA dold o] MASE AMgE 4 QT

Al Ghe oAl SHIER BT EFACHEYI, ol 8HE ANtE 87 4 Q).
oy %9 4 RGBW ¥4 #ES Hul= 2o g g Adegd 4 9la(s16), A Z# g digk Hd 9
ol E @Ao] 8H]E 9] wpeakval dX|=Hol| A= 4 dvh(516, 518 F 522).

oI’ ® RGBV #EQ Hult: s|aEade JMEEES H45=d AFEE 4 ATh(520 2 524). o] dlojg®
RGBW #t2 A AW EE FEstoay Addaz wsgltd 4t} o= LED AHES 25% o|3l2 HAsx] gor
2, 3 4 HIEC] oA &S F dHEE, 16819 J2EaRS oYt 4 glrh, A Wl 14 FUt

Sa Ao Kol FRF .

ALE A= 29 AHEA Aog(-1). dF EHW, IEEIH JIHES M4HER A, o] HALXE

e o A dAFAAA BES YERE oA I (FoF ZX: Lua code)olth. A7) AlEH AL FAE
ae] A7]E hist_bits, GAMBITS(EA] 11)E zte& vl Fo]xxefele] HIE 4= SBITS(8) S 2zt FIolE e
o] HIE & 9 FQI(14)E Ze 3| 2B JheEHe HE $£2 443, o] JuHEL =90l ofu
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[0096]
[0097]
[0098]
[0099]
[0100]
[0101]
[0102]
[0103]
[0104]
[0105]
[0106]
[0107]
[0108]
[0109]
[0110]
[0111]
[0112]
[0113]
[0114]
[0115]
[0116]
[0117]
[0118]
[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

o
J
Jm
Qﬂ

10-1007714

SAT olgolld A" HE 7L 5 Uk

function dohisto(x,y) —— scan one pixel and accumulate statistics
local r,g,b,w=spr.fetch(pipeline,x,y) —— fetch the post GMA data
——OR all the bits in all the primaries in all the pixels
black_detect = spr.bor(black_detect,r,g,b,w)

math. floor (r/(2°(GAMBITS+1-SBITS))) ——hack out the upper 8 bits only

r

g = math.floor(g/(2"(GAMBITS+1-SBITS)))
b = math. floor (b/(2~(GAMBITS+1-SBITS)))
w = math. floor (w/ (2~ (GAMBITS+1-SBITS)))

local peak = math.max(r,g,b,w)
gpeakval = math.max(gpeakval,peak) ——record global maximum
if weighted_color==1 then —— weighting formula:

——Rweight increases to affect yellow

local Xweight = Rweight + ((Yweight-Rweight)=g/(2"SBITS))

r = math.floor (r*Xweight/256)

g = math. floor (gxGweight/256)
b = math. floor (b*Bweight/256)
w = math. floor (wxWweight/256)
end

local maxp = math.max(r,g,b,w)
wpeakval = math.max(wpeakval ,maxp) —-—record weighted maximum
--build a histogram of maxp values

——upper hist_bits of maxp is index

local i = math.floor(maxp/(2~(SBITS-hist_bits)))
hist[i] = math.min(cutoff hist[i] +1) —-count them but clamp
end —-—function dohisto

A AR AAdel QlolA, & 6o EAIE wke} 22, Cale LED 2 o5 EE(110)& ZdY &<t AAL 2E
o o =48 SAE FHeta, 74 gEH| X (retrace) AZF St ALES SR

sl 2EaF ol 270 (scanning) ¥01(602), FAE A g AIEH(604). BT RIS
(sum)©] THH1 ZHe =338l7] 744 748 2o gtowm®E olgl& A 9T, A7) 3= BE xlo]Zd tis) o
A s 1.0 7R A2 2 gfoRA EE A, AP dALHESY 30| E u4H E4s &9 o

BlE AAst=d AHEE o vk SHIE= o) @IS 1.03} 1.875 Abole) 8719 #he= ot

<] ,/_I*:.o H]E, olulA

o HeEE oA w0l

THHL #2 REHo)al 2 WZolE S AEs)

rlr
oM,
o
o
30,
o
o)
o
o
o
o
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jou ]
jou ]
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[0125]

[0126]

[0127]

[0128]

[0129]

[0130]
[0131]
[0132]
[0133]
[0134]
[0135]
[0136]
[0137]
[0138]
[0139]
[0140]
[0141]
[0142]
[0143]
[0144]
[0145]
[0146]

[0147]

we d8e Aolush o we Moo= gre g glolth. E(full) We
e A4 5 9

Vel oA, Aded saEas Je9A(702)= M2 I e 2

o) sto]l Ae= o vk, I el S HIEES U] WRlew
™
=

i H
S Qe 4nE F71 Astenh of WYES o £FEL o gol

X %] (search)=

n}o} 71;0]). gy, d BT Qu sl ALLEWE, 1679 %k—‘é— E=, hist_3719 F o
20
=

S=50d 10-1007714

il
o
o
=

M
v
hr)

’ — =
T4" 5 gtk §aED
A~

0, FACE Y 2dsFE@e)RG O At £F FAF 29, 242558 FAY
Ae 13t Aoz Abole] kg AHE Aotk WYlel Avhe TS AZE A2 o8 L% A
EHAT(708). £33 w4717} 1.00]a, THH1o] =¥, 10M]ES] THH2 #2 M Z& peakval®] 3} 4H|EE

SHEZRHTE o], THH29
A Aol glolA, THH1, THH2
=3 w4719 ghol F7HekA

o x84
3 QEFH AZES Aie 15(0x0F)2] o] ghell &35 ojof grh(710). ¥
HE 2 B3 FAZI(P) Atole] ofH Jzztgo] & F U, dFE W,
1}, THH19] Ztol 7rastel wheh, THH29] k2 F7halof (s W, 12 & oW & A3 grv 9
=4 &
A1l Aol QlolA], ¥ W2 AME digt ~HATE FPE(HE EH, THHET ¢ ofF& A&
e ~gx

EE QE(E 59, TS AHgets T3t 9
9 NES AT W AR £ A WE £ 9

AgETh olg odst: Fob It olal, docale §49 Al

1 THL2+=

)3 #k =7)(SBITS)7} LED A= A (LEDBITS)S =79t 2& A% oA, A3 ¥3 & LED A

= 4% Aed & A

2

| fr&atAd, agEe 20 A9 giess 84T 5 Sl

LED delo] 1/4 olstolwl, 1/4 Hgo2 thal Z7kd & etk o]nA7h 549
NER FAEE vhe} o], LED Aol 12 AR & vk,

function docalc() ——Calculate LEDy and gain during vertical retrace
function docalc() ——Calculate LEDy and gain during vertical retrace
local hpeakval=wpeakval ——default if hist_ena==0
if hist_ena==1 then ——Use the histogram to decrease power farther
local sum=0
local hist_threshl,hist_thresh2 = THH1#1024+63,2"(THH2+4)
for i=HISTSIZE-1,0,-1 do
——sum up the bins, compounding the previous ones
sum=sumtmath. f loor (sum*(CMP+8)/8)+hist [i]
if sum>=hist_threshl then ——if it crosses the threshold
——new peakval is index plus lower bits
hpeakval = i*2~(SBITS-HISTBITS) --index is upper bits
——lower bits are built from the sum excess
local lower = math.floor((sum-hist_threshl)/hist_thresh2)
lower = math.min((2~(SBITS-HISTBITS))-1, lower)
hpeakval = hpeakval + lower
break

end ——if the sum exceeds the threshold
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[0148]
[0149]
[0150]
[0151]
[0152]
[0153]
[0154]
[0155]
[0156]
[0157]
[0158]
[0159]
[0160]
[0161]
[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]
[0169]

[0170]

S=50d 10-1007714

if 1==(2~(HISTBITS-1)) then ——switch to the lower threshold values
hist_threshl, hist_thresh2 = THL1%1024+63,2"(THL2+4)
end
end ——for all histogram bins, top to bottom
end -—end hist_ena

——convert peak value into LED power level

LEDy = hpeakval ——the LED value is just the hpeakval
LEDy = math.max(MNBL,LEDy) ——clamp at 25% (default) power level
LEDy = math.min(MXBL,LEDy) ——and at maximum level
if (black_detect==0) then —-use special black detector
LEDy = 1 ——almost zero if the image is black
end
1f DBLC==0 then ——allow forcing power to a fixed level
LEDy = FXBL
end
end docalc

g

¢ e BT AA *Pﬂle H“M?lv} 13 =9,
Weto| E g7t e %koﬂ*i 4 o, LOD ¥ WHEE H2 gholA SolxA, [ol(viewer)ol Al FLdt
A/NE FA S ZEM ditd oz AZE LD FHE wWH gl ¥ dis Had HAEs
UEHA | LD F38 AA w8e =8 5= gtk LD F38 2AA w33 wglolE ") e Fol °

A= ANHL A/ s AAT 5 Atk

lo

e

Fxz By F% 279 PCT/US2007/069933 (933 PCT &9)ol ojn] 7]&5 A},
T 7z = 28 2 2924 z+z} 7jA] = Qle}.

=

e A dagse v {P%é}ﬂ, ol ozl gk thg gkl e’ Hits AT, o e Az A

i #ke] Ap7E sHIE o wf g Ao Hujell A AR ghol FHshE,

A A Fe Al Awks o]Fstng, o3l A FAoltt.

Aogk=(eld gh(1-9le]E)tths ghxslolE)eltt. fIelE  gho]

23 gt Fdatth. AFEt=de]) A6 sdolA, nAA o FE o)EE
2Eol A HES] $=7} WBITS % WMUL-2WBITS®az, &4 thSa} g}

previous=(previous*(WMUL-weight )+next *weight+round)/WMUL
(where weight is a value from 1 to WMUL. Weight=WMUL/2 is the binary decay case.)

7] FAHEe A5 e oldd W o] FASS ZEth B E(round) WAL AlRelW, 4L o4 g
nrh o 2 35 b gl FEs gtk s W MUL-1elW, AL old gt H e g4
& gol FReA etk £TAL oA @b the gt Atele] Aol 2Ae] Hes ghe WA Aol

_16_



[0171]
[0172]
[0173]
[0174]
[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

S=50d 10-1007714

if next > previous then

round = WMUL-1
else
round = 0
end
o] H~E7} Hg f%‘%HX] , A o2 weko g A et = 84, wlur)(PE FE (805 #
803)E ZE)E o #s oA @A (803)EH-E S ¥ Hlwsti, vhg ol © & W, WMUL-1& M™sia,
o ol U e W, AE AR, 4] FAY GE BAL LD A9 A0e Redd S99 4 glo]
A, AR 718717 1.08Y HA F 5 floke Aol oo uigk RS LHJoRHE Zydod A%

e old @Eel 7helel wES Frlste ZlolAnt, LED #gte]lER dFd & gltk. WES $£7b XBITS
XMUL-2XBITSe]™, #4& thg3 2t}

previous=(previous*(WMUL-weight )+next *XMUL*weight+round)/WMUL

oldel @A (803)°] XBITS 7he] WlEo] Adalrlel E8s] 2 & Atk the @ Aol of HES 2% gon
2, olg wmslelA olAe] @Ak mwaly] ol wMH(barrel) ALE(805)2 44 = 9lck. AW, LED
ngolE AEge e 299 (e olle 2

previous>>XBITS

(o

o]oJA], next>previous & BWEIE F7MH HAEZ @FHd 4 9don, o= (next<<XBITS) > previous &

= el d 5 3t

BITSE 14 T7MA171E AL 22 do|ER & wiglzol S o 5 T AtS F71E 4 Qo). 150]9]9
o] E=2, XBITS=0Y uwj, 0o 2RE 1277}A] 7HAsts AL oF 26 Ty AJ7to] A@t}t. XBITS=40|¥, TAE

46 2] Azbo] AR

47 BANE B AHstEol Uk MILE Lhre Ae BE, 9.2% AZE@E)OIT. 208 F4o] 2719
olol A (LEDBITSHXBITS)*WBITS® S1AIWH, next*XMULS] 8}5- HIE7} A|2Q 4= gloma o FAL

Eo] mEi, =)ol 2loA, (LEDBITS)*WBITSHY 4= itk Zh(MUL-¢l0]E)E= ¢lo]E gholl RE ]

g (inverting) 3o 2 LolstA A" 4 g

Aol AALET =elu, o= gholA HEe] S Za® Qv ol Ausel sk T gafel 4

& FaAth, dg EW, Aol gho] M ERS AW, Adsiol & 1690 ) =

pe wEe] A 152 MAEL, FANES MIE gom Faha ol Fol =S Tl ok
A

o] 7]&7)0l oj®l g w XA ko XBITSTro] &3S zh=th.

LD MElE0] 4 wut S/ o g& vEE 2L gl FHstnz, st
=9, 810 B 811) Ha&S ¥Fsh= 279 A dAALEHE 7 & dn. He=
atel oln] At glom®m  folE ghe FUT HAE Aol FAsSte] 2718 e dALEERTH Y

A7 278A ol {7k Art. ke o] fr= fE olmA7F whE A WIsta 9l
Aok, th& 3o o f& fF olvAYt dFoR Wed w LD MEES]
Aot} o]5S olgqsly] Y&, & 9%, AV A ztzt FAF 27)e
P EE(908 R 914)S xet= A Ad EE A 7Msd AAdE =

= 1
E(902) oA AXE T 2/ A BRE908 ¥ 9142 AEHTt, Azt 7Ax REEL o 9 e Z.%@ﬂ
lé 3 =

e o g o [F oo L
=%

|l

=

1o

2

5]

2

oY,

il

J8

X/X1

.XMIE%%HN%%wWPﬂ :ﬁE%4§a%2ﬂ%“€;%

s}

933 PCT &l ¢ 7ld nio} o], X/X12 EF3F <=2 283 4= 9ltl. RGB ¥ RGBV tl=Zo] A|=Hd



[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]
[0199]

[0200]

[0201]

A, Qe WA RGB dlolEl: Welol= w7k ol ol

. e 714 XE R, G,
RL, GL Wi BLO] A7) Aol Ae] wleo]= #| gholt}, weba, Foi7 RGB
=

o
'z
2
rE
onl

o flo i &9
Rl
o

2t
onl
rlo
=
o
=
L
=
Z
2
o
o
<
<
=
&
%

\
=2
>
i)

71 felE AAE o3 v LED # ko] Apeolo] A ghe 7HE 4 vk A7) Aol AR HEES A S
Ak, 1o "M, A= dolErF M=z LED AAl FHdh= As A
I gle]Es= LED 2 LED & Buol] flolES /uhesh=d A AREn. o= dAl Ad/Hda 2ael Al

o 48 2j BAAYIL, o E 109 FEE 25T 5 Atk

& 7HAE, X/XT BEel tid 34718 AAdsk] 98 dmEE 5 Sdv. o=
| 9 LWTel gald 5 Aok, e V47 2A4/%L 5 doermz, st=dole] ofd Aoy 53 49
o] dstar, LUTE ¢ 2/ o= Ad" 4 vk, LED dge] A=Y wf, 99 e A= 4 & Adrk. 1/4
a9 gkl delA, 9 @2 s 25 7 ok

INVy = math.floor (LEDMAX*INVMUL/((LEDquart+1)*2))

c—
=
(e}
2y
1
o
, T
B
L i
B

»

LEDMAX=255, INVMUL=256 S LEDquart=63°]¥, INVy=510(511c] A @slejetE)o|tt, <& Eo]Eo HAEJ
AAA, 7] B g2 2E F Ak
OverXL[LEDy] = math.floor (LEDMAXxINVMUL/(LEDy*2))

©17]4, LEDy7} LED A= e wj, drbHoz 649} 255 Abololth, 5103} 128 Ape]o] ghso] 3lgol w42
3l

=
A A HEE 3 20N = 3L, ol Holee] AVE HaAE S v

I ol gk WAL & A= amin @S ARYE7] 98 AREE 5 o

2] 5 -
A, o)A 7F X/X1 2ALE Fel dupt HE] 0062 AJAE A5 4 k. o] gpeakval S INVy(H 2

2l ¥a e TAE-2FY

il

_C"_/R =

E% A ZE 3)E FFo =M PR i, vpeakvaldll o] #& Agetrt.

Vpeakval #ko] SMAX(8HM]E LED AAS zt= 127)Ett © W, olux] 9] ojW AL 006 4 AL, A7 A
Abe] sk HIEE R dY] e Aol dvhyt HE 00GEAE UERAY. o] e 256(1.09] Zy2=AY)d
128(1/29] ZE2=AY) 9 var_ol5 e AAALESE Aygdoe=z RE & 9o, A7 Ay X3hE AMEo] 1
2 1/2 Apele] goR FIAEF E2E AA L o AlgHo] xslH AE giFEEES A9ow HEY F
AT},

A A oA, gmin gho] APFHoR AAEAE, X2E-~AYY s BRE S A9or HEd 4 gl
ol A @GS 4H3s xstE MEe] Fa, AES GS BExstE AE9 UM & ¢ AN, olE AL
ol9] Mol Fa =2 o2 AAYYHT 7 Uy, A AAde FEs FAE AEE Ao ARk, o] £,
e 54 HolE, A4S 282 v, oy, g AAdES ¢ 932 HE HIES AT § Q. o]F)
A1 &1L var_gnines A7) f1st @A AY F2lolar, ofst A2 #F1e FEst FAS yEdY

var_gmin = 256-math.floor (128 (vpeakval-SMAX-1)/(SMAX+1))

var_gmin = math. floor (255%(SMAX+1)/vpeakval)

ol d AL ACEES AHEE 4 Joernz wigA sttt o oW AEo] 006E HAZE 4 AA|RE 0]00G A
E2 X2E-2AdE o] AuFel R 4= e Ay S35 B o "R xFHE 4 9l

¥2E 2AY BE
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Saturation=(max(r,g,b)-min(r,g,b))/max(r,g,b)

Aol ¥3} 3 = 1725¥HY S st AFEE 5 Atk dE &9, 0.759 Pmax @<
zbe= FRAC A #21(1703) the-o WA A Pre_reduce=min(1 , 1 -((Saturation-0.25)/(1 -0.25)))] ¢
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G=G* Pre_reduce and

B=B* Pre_reduce.
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Mol Hael Ay 9% wyE wAGoRA, EE 4 A5dA waAde SUdon W4T & At
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function dopost(x,y)
local sat_gain=256 —-1 start by calculating saturation gain
local scale_sat =0 ——flag indicating what scaling was done
local scale_clamp = 0
——Perform saturation-scale gain calc

if sat_scale==1 then

local gmin=GMIN+1 ——default to fixed GMIN
if VGE==1 then ——perform variable post-scaling

gmin = var_gmin —if requested, use calculated gmin
end

-—satuation calculated from RGB just after input gamma
local r,g,b = spr.fetch(ingam,x,y)

math.max(1,r,g,b)

local max_rgb

local min_rgb = math.min(r,g,b)
——inv_max_rgb is alLUT in hardware versions
local inv_max_rgb_lut = math.floor ((plus4bit/max_rgb)+0.5)

local sinv = math.floor(inv_max_rgb_lut*min_rgb)

math. floor (REG_SLOPE*sinv/plus4bit+gmin)

sat_gain
sat_gain = math.min(256,sat_gain, GMAX+1)
——turn saturation into an 4bit number for thresholding
sinv = math.floor (16xsinv/plusdbit)
——if this is a saturated pixel

if sinv<(STH+1) and not (math.max(r,g,b)==0) then
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[0290]
[0291]
[0292]
[0293]

[0294]

sinv=1 —-set the threshold bit
else

sinv=0
end
spr.store("sinv",x,y,sinv) --save this for the SPR module

nl_gain = sat_gain
——Tony's non-linear gain term
1f INVy<256 then ——does not work on dark images
local nl_off = math.floor ((N*16+16)=*(MAXCOL-
math.max(r,g,b))/(MAXCOL+1))
nl_gain=math.min(256,sat_gaintnl_off)
end
1f sat_gain<256 then
scale_sat =1 ——record that sat gain was dominant

end

end ——END OF saturation—-SCALING

——combine the X/XI scaling with the saturation based scaling
XS_gain = math.floor(nl_gain*INVy/256)
—-—fetch the values after GMA

local Rw,Gw,Bw,Ww,Lw,Ow=spr.fetch(pipeline,x,y)

——always calculte the Gamut Clamp gain and
—— use that if other algorithms leave a color 00G
local maxp = math.max(Rw,Gw,Bw,Ww) ——find the maximum primary
——predict how far 00G after sat and X/XL
maxp = math.floor (maxp*XS_gain/256)
local clamp_gain=256 ——default to 1.0, no clamping
1f maxp>MAXCOL then ——1if this color would go 00G
local Ow = spr.band(maxp, MAXCOL) —-calc distance 00G
—results of the INV LUT for gamma claming
clamp_gain = math.floor ((256+(MAXCOL+1))/(maxp+1
rd = OutGamma((256-clamp_gain)=*MAXCOL*2/256) ))
1f clamp_gain<256 then

scale_clamp=1 ——1f gain is still needed, set flag bit

end
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[0323]

[0324]

S=50d 10-1007714

end —— out of gamut color
——combine X/XL, sat and clamping to one constant

XSC_gain = math.floor(XS_gain*clamp_gain/256)

——the INVy X/X1 scaling value can be >1.0 so
——the scale value is 9bits now
——with one bit above the binary point and 8 below.
Rw = math.floor ((Rw * XSC_gaint 128)/256) —-12%9=12bit

Gw = math.floor ((Gw * XSC_gaint 128)/256)

Bw = math.floor ((Bw * XSC_gaint 128)/256)

Ww = math.floor ((Ww * XSC_gaint 128)/256)-—clamp to black value for W

Lw = math.floor ((Lw * INVy + 128)/256) ——X/X1 processing alone for L
Rw=math.min(Rw,MAXCOL) —-hard clamp

Gw=math.min(Gw,MAXCOL) —— (happens if WR>1.0)

Bw=math.min(Bw,MAXCOL) —- and from quantization error in LUTs.

Ww=math.min(Ww,MAXCOL)

Lw=math.min(Lw,MAXCOL)

spr.store("flags",x,y,bd,gd,rd) ——diagnostic image

—— sk sk skeoskeostoske sk sk sk sk skotiostoskosk sk sk skokotokokokoskokokokokokokoskok

——CLAMP diagonal options
if CLE==1 and (scale_clamp or (scale_sat and sat_diag)) then
local W1 ——calculate the W that produces the correct luminance

W1 = math.floor ((Lw*M1_inv-math. f loor ((2*Rw+5*Gw+Bw)*M2_inv/8))/32)

W1 = math.min(W1,MAXCOL) --do not exceed the max!

--mix the two together
Ww = math.floor ((W1*(2~(DIAG+4))+Ww+(128-(2~(DIAG+4))))/128)

end ——camp diag

spr.store("post",x,y,Rw,Gw,Bw,Ww,Lw,0) --store them in output

end ——function dopost

HAY RGE B XAE-AALY

A7) oAt =7 kel GMIN 2 GMAX #3 o138k, R G 2 Boll th3d 71 37] GMIN 2 GMAX #ES 712

Ak o]Hd AAES ofdsly] 97 B2 AAldEe] k. d A= 3-gke] x3t 2ALYE D
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T AAT, var_scaleo] 7bsd o, GMIN #A2H #te] 37| EFE S var_gnin #ho2 AT & vk, =
gk, A9 S9EE BE Y o5 #ES dAT Aoy, & AAldE R G 2 Boll gk HAF REAA 371
of Wrle] Ha FHES AEF Aol Cale led B o5 EE2 3709 Y& var_gnin #tES AET 5 AL,
A 7t BES I HES AT F Ak o] I #;pES X2E 2ALAA e o5 At A
43 = J& Aot} FHA Ax ¥sE sHAHA SAS ) 2AYHSE Ao] vpEAstH, A9 S9EE B
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