Modelovacie a renderovacie techniky

HDR

CviCenia 6.10.2015

Julia Kuc€erova




Formaty pre HDR
HDR Formats: RADIANCE Format (.pic, .hdr)

Greg Ward's “Real Pixels” format

» 4 bytes per pixel, 1 for each channel

32 bits / pixel
FEEEEEEE LI —

Red Green Blue Exponent

(145, 215, 87, 149) = (145,215, 87, 103) =
(145, 215, 87) * 2M(149-128) = (145, 215, 87) * 2A(103-128) =

(1190000, 1760000, 713000) (0.00000432, 0.00000641,
0.00000259)

Ward, Greg. "Real Pixels," in Graphics Gems IV, edited by James Arvo, Academic Press, 1994




Formaty pre HDR

HDR Formats: Portable FloatMap (.pfm)

* 12 bytes per pixel, 4 for each channel
(N [ [ [ [ [ [ ([T ITTTTTTTTTTTT]
I [T T T T T T T T T T T T T T T T
HE 2 EEEEEEEEEEEEEEEEEEEEEEE

sign exponent

mantissa

Text header similar to Jeff Poskanzer's .ppm

image format:

FF
768 512
1

<binary image data>

Floating Point TIFF similar




-

Formaty pre HDR
HDR Formats: ILM’'s OpenEXR (.exr)

* 6 bytes per pixel, 2 for each channel, compressed

[ [ [ [[[T[T]
CEEEEE T T T TTT1T]
(N [ ([ ([ [TTT]

sign  exponent mantissa

« With 16-bit floating-point numbers
» the representable dynamic range is significantly higher than the
range of most image capture devices

» 9.6 orders of magnitude in 0.1% steps (or 30 f-stops without loss
of precision; 8-bit file formats have only 7-10 stops).

» color resolution i1s 1024 steps per f-stop (only 20-70 steps per f-stop
for most 8-bit file formats).

= Several lossless compression options (RLE, ZIP), 2:1 typical

» Compatible with the “half” datatype in NVidias Cqg
» Supported natively on GeForce FX and Quadro FX




Tone Mapping

e Ciel
® Redukcia dynamickéeho rozsahu na rozsah, ktory je dane
vystupne zariadenie schopne reprodukovat’

® Vyvolanie takého subjektivneho vnemu v pozorovatel'ovi, ktory

je Co mozZno najblizst vnemu pozorovatel’a skutoénej scény

HDR

® Tone Mapping
* Globalny
° Lokélny




Lokalny Tone Mapping

® Mapovanie Vstupn}'fch hodnot jasu na Vystupné v zavislosti na

jase pixelov v urCitom okoli
e Ciel
® Redukcia vel’k}'rch zmien v osvetleni pri zachovani kontrastu

e VaisCinou zaloZené na multirezoluénej dekompozicii




Globalny Tone Mapping

® Mizka vypoCtova zlozitost’ -> interaktivne aplikacie,
animacie, video

® Tumblin & Rushmeier
® Popisali problém tonemappingu
® Jedna z prcych metod tonemappingu

® Modelovanie pozorovatel’a scéy S Vysok}'f dynamick}'lm
IV / 9 . . .
rozlisenim a pozorovatel a zobrazovacieho zariadenia

Ciel’ je zjednotenie vnemov t}'rchto modelovan}'fch pozorovatel’ov >

zjednotenie vnimancho jasu




Globalny Tone Mapping

® Ward

® /achovanie vnimaného kontrastu
® Mapovacia funkcia je linearna

* Najmensi pozorovatelny rozdiel — JND (Just Noticeable
Ditference) povodnych jasov je mapovany ako JND na

zobrazovacom zariadeni

® Je zachovany vnem kontrastov, avsak dochadza k orezaniu

Vysok}'lch a nl'zkych hodnot jasu




Globalny TM - Ward

® Vstup:
® Obrazok v HDR
* Vystup:
* Adaptovany obrazok na rozsah zariadenia pomocou globalne;

metédy ToneMapping




Domaca uloha

* 1) Uvazujme farebny model Lab vo formate HDR, kde mame
1 byte na kazdy kanal L, a, b. Majme hodnotu pixla Lab(145,
150, 90, 132). Ake realne hodnoty maja kanaly L,a,b?

® 2) Aka je d’alsia najblizsia mensia hodnota kanala L k hodnote

v Casti a), ktor vieme zakodovat’ v HDR formate?

* 3) Napiste vzt'ah, ako prevedieme radianciu L(A) na zelena
tarbu RGB tarebného modelu?

* 4)Vypocitajte G zlozku RGB modelu, ak poznate vstupnu
radianciu L(420) = 100, L(520)=20, L(620)=40 a
g(420)=0.1, g(520)=1, g(620)=0.5
Pomocka: Nenasobte konstantou 680lm/W




Domaca uloha

¢ Odovzdanie:

® 13.10.2015

® Na cviceniach

® Forma:
® Meno, priezvisko

® Pre kaéd}'f priklad: zadanie prikladu + riesenie
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