Renderovani viasu



Kajlya — Kay model

Rok 1989, ¢lanék [1]
Renderovani srsti a kratkych vlasu

3D texely s parametry

« Texel je bod textury. V [1] se pojmem texel mysli
cela textura.

- Jedna se o rozsirenou objemovou texturu, obsahuijici
parametry pro vypocet osveéetleni

Texely jsou namapovany na objekt




Kajlya — Kay, Texely

» Texel je definovan trojici funkci
¢ p(X’y’Z)

- hustota vlasu/struktury v bodé. Mira pokryti
,mikroploskami*

« B= [n(X,y,Z),t(X,y,Z),b(X,y,Z)]

- Orientace povrchu. Vektory n,t,b definuji bazi.

. Y(x,y,2,0,0,p)
_ BRDF



Kajlya — Kay, prime osvetleni

The equations for a texel illumination are
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Kajiya — Kay, Tvorba texelu

. Clanék [1] zmifuje mozZnost vytvaret texely
pomoci casticovych systému.

« Vlas = stopa letici Castice
» Zjednoduseni ulozené informace

« BRDF konstantni — neuklada se
« B (orientace) — uklada se pouze tecCny vektor

For tllE.lighLiﬂg model derivation we treat an individual hair
as an infinitely thin cylindrical surface.

...toto bude v nasledujicim Clanku zkritizovano
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ajlya — Kay, priklad (medved)




Kajiya — Kay, priklad (medvéed)

« Medved je vyrenderovan s pouzitim 1 texelu
« Texel marozmery 40 x 40 x 10

» Texel je namapovan vicekrat. Na ruzné casti
téla pomoci ruznych funkci

e ...Uumoznilo ,ucesat meédvéda“.



Light Scattering from Human Hair Fibers
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Uvod

. Clanék se vymezuje vidi [1]

o Kritizuje nasledujici
« Chybéji ,sekundarni odlesky” vlasu
» Valcovy model viasu je prilis hruby

» VlIasy nejsou prusvitné (chybi pfenos svétla uvnitf
viasu)



Meéreni, vlas neni valec

Figure 2: An electron micrograph of a hair fiber that shows the
structure of the outer cuticle surface, which is composed of thin
overlapping scales [Robbins 1994]. In this image the fiber 15 ori-
ented with the root at the top and the tip at the bottom.



LepsSi aproximace tvaru vilasu
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Figure 1: A schematic of our model for a hair fiber The dashed
lines indicate the scattering angles for a cylinder without tilted sur-

face scales.



BSDF, znaceni

6. sklon prichozich paprskii

8. sklonodchozich paprskii(smer mérent )
8,=(6.-6.)2

8, =(6.+8,)/2

@. uhel prichozich paprskiiVv roviné prirezu
@, Uhel odchozich paprskiivrovine prirezu

S,

S(a, @,) = ‘ij’ @) . _.BSDF pozn.: Elipticy prafez

£ o)

:fE_I. (@} = DL [e;)cos8.da,,

Ly(ay) =D f S( a0, oy ) L; | ;) cos 6;d a,

pozn.: Integrace pres sféru



Méieni, BSDF (BRDF)

-— ROOT

Figure 4. Measurements of scattering m the incidence plane: scattering as a function of scattering angle with illumination at 43° from the fip
and root ends. Black and blond hair are shown along with a synthetic fiber from a wig.

Pozorovani: odlesk u skute€nych vlasu je sklonén smérem ke kofinku
(ve srovnani s idealné zrcadlovym odrazem)
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Méreni, BSDF
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Figure 5: Measurements of scattering in the incidence plane: scattering as a function of 8, for several values of 8 ;. The red and blue curves
correspond to red and blue wavelength bands; for this blond hair the very strong secondarv highlight can be seen to be higher in the red. The
solid and dashed curves are two reciprocal measurements combined to extend the instrument’s range.
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Figure 6: A measurement showing the evolution of glints with incidence angle on a more nearly circular hair. For each 8 the source 1s fixed

while the camera sweeps along the specular cone. A qualitative match fo our shading model 15 plotted with dashed curves.




Mereni, BSDF, elipticky vilas
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Figure 7: A measurement of scattering in the normal plane from a
blond hair with substantial eccentricity. Illumination comes from
the nght in all plots; the green ellipses mdicate the hair orientation.
Bright glints appear whose location and strength depend on the orni-
entation of the hair. The green plots are the results of Monte Carlo
scattering stmulation on the proposed fiber model.



Model vlasu, interakce paprsku

\ L ded R — Odraz, posun smérem ke kofinku
\ _,-I { ) - ,.ﬁl'r.tf// c;lc-lgﬁelse
Ti S \SATA TT — Prichod skrz vlas (transition, transition),

"|§ "‘ "" '|| dochazi k rozptylu, forward scattering

\i; (Y, J ) )  TRT-Prachod odraz od vnitfni stény
e N\ (transition, reflection, transition), dochazi k
ais ratio &1 D rozptylu (subsurface scattering), sekundarni
odlesk, pro eliptické priafezy velmi zalezi
na natoCeni vliasu




Nova BSDF, 3 laloky

S0, 6:0,.8,)

_-‘I.IR( e, :_?a-'ﬁuj n'( n,6,;).¢ Ccos- e, -+

My7(8,)Npr(n'(n,8,):¢)/cos* 8, + _ _ _
M — longitudal scattering function
N — azimuth scattering function

n — index lomu

Mrer (@, N r}" (m*( ¢ ).84).0 cos” .



Srovnani modelu

Figure 12: A companson of Kajiva and Kay's model (left) under a single point source, our proposed model (center) with the same lighting,
and the hair from the photograph in Figure 11 (removed from context to simplify the companson). The Kajiya model's diffuse term results in
a flat appearance, while the secondary highlight in our model correctly captures the colored shading of the real hair
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