





T=Pyx Vix V'

Map Eye Line
gen Transform (Fixed Func

T=Px Vx|







Hardware Shadow Map
Filtering Example

GL_NEAREST: blocky GL_LINEAR: antialiased edges

Low shadow map resolution
used to heightens filtering artifacts
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Mipmapping for Depth Textures with
Percentage Closer Filtering (1)

* Mipmap filtering works
- Averages the results of comparisons form the one or
two mipmap levels sampled
* You cannot use gluBuild2DMipmaps to construct depth
texture mipmaps
- because you cannot blend depth values!
< If you do want mipmaps, the best approach is re-rendering the
scene at each required resolution
- Usually too expensive to be practical for all mipmap
levels
« Mipmaps can make it harder to find an appropriate polygon
offset scale & bias that guarantee avoidance of self-shadowing

* You can get “8-tap” filtering by using (for example) two
mipmap levels, 512x512 and 256x256, and setting your min
and max LOD clamp to 0.5 26

Advice for Shadowed
[llumination Model (1)

* Typical illumination model with decal texture:
( ambient + diffuse ) * decal + specular
The shadow map supplies a shadowing term

* Assume shadow map supplies a shadowing term, shade
Percentage shadowed
100% = fully visible, 0% = fully shadowed

« Obvious updated illumination model for shadowing:
(ambient + shade * diffuse ) * decal + shade * specular

* Problem is real-world lights don’t 100% block diffuse shading on
shadowed surfaces

- Light scatters; real-world lights are not ideal points
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The Need for
Dimming Diffuse

No dimming; shadowed
regions have 0% diffuse
and 0% specular

Front facing shadowed
regions appear unnaturally flat.

With dimming; shadowed
regions have 40% diffuse
and 0% specular

No specular
in shadowed
regions in
both versions|

Still evidence of curvature
in shadowed regions.
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Advice for Shadowed
lllumination Model (2)

¢ lllumination model with dimming:
(ambient + diffuseShade * diffuse ) * decal + specular * shade
where diffuseShade is

dif =dimming + (1.0 —dimming ) * shade

Easy to implement with fragment shaders

« Separate specular keeps the diffuse & specular lighting results
distinct

* Where does it matter?
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Careful about

Back Projecting Shadow Maps (1)

¢ Just like standard projective textures, shadow

maps can back-project

Pentagon
would be
incorrectly

lit by back-
projection

if not specially
handled

Back-projection of
spotlight’s cone of illumination

Spotlight casting shadow

/ (a hooded light source)

Spotlight's cone of illumination

where “true” shadows can

form 30




Example 715 Creating a Oibfect with a Depth

#f Create u depth veature

giGenTaxtures (1, Ldepth_texturel ;

alBisdTeature ({L_TECTURE_2D, depth_textre)

14 Milocare atorage for Ehe taxturs data

I Texnage ) i0L,_TEXTURE_2D, 0. Gl DEPTH_COMPONENTIZ,
R

TERTURE_2D, Gl TEXTURE_WIN_FILTER. OL_LINEAR) s
o, 30, 6, TEXTURE_WAJ_FILTRR, OL_LINEAR)

JF Bat up depth comparisce wode

AlTexPacasetari (Gl TEXTURE 3D, Ol_TEXTURE_COMPAKE_MODH.
GL,_COMFREE_REF. 70_THXTURK] |

wedas.
TexParanteri (G TEFTUIE_ID, OL_TENTUKE MRAP_S, G1,_CLAMP_TU. KDGK) ;
FTexPasameter] (E_TEXTURE_1, GL TEETURE MKAY T, G CLANE TO_EDGH} ;
FBnTaRture {GL_TRETURE_20, )

/i Create FBO to Temder depth imto
gl0eaTramatut tuca (d, ddepth_fbalr
GLRIBIPFaRLt far (Gl VRAMESTYWIR, Sapth_fbol |
£ Mbtach the depth teturs to fL

1 EarTexture (G2 FRANEBSFPER, O DESTR_STECIL ATTACHOONT,
dapn_taxtare, 811

/{ Disable color Tendsring as tiere are oo color attachments
alDrasiel for {05_SCHE) o




& i the Matrices

i1 Timm vecyloy Light prainion
poution

e . aoeet,

cosf it x 4,80 + 3.LAISIEL . 20B.0E & 230380

4 Matrices tor rendariz the scene
 moddel_satrix = rotstals + 35380, VI,

#7 Makrices whed when vendering from the §ight's poattion

math dighe view matri - losaat(light peaition, veati.oql. 41

Rt Ligwe preiontion satrizirustimi=laf, 1€, .1.a
il

47 Wow we pander from The LGAE'S poaiion daco the deplh buffer
27 Balet tha sppropria
aluserrogTan [reder_Light pro) ¢

Lk
b, 0L P,
tight profecticn satrls «

Exneglo 718 Erndering the Scene Fram the Light's Poin of View

{1 Biod the ~degki aly® I And sex Cha viewsT £ Ehe
B naPramae far 13 FRAKRRUPPES, dopth_thol

glviowport{o, 0, UKITH TEXTURK_SIAR, DRPTS_THNTURK_SITE||

=
GiCinarnegthil el s
GLClwar (Gl_CEFTH_BIFFER_BIT

i snand
' oot Tumt 1331, 4.
b Toen th FH P

Camuorea {truah s
GLELBADLS {0k, FOLYGON_OFFERT_FIL)

Example 7.18  Matrix Calculations for Shadow Map Renslering
matd scans_modsl_matelk = TOtatalt s TIO.0F
aacd mcane_vlew_matriz - Eratalane(d.of. o.0f, 303,800

- matriz - frostami =160 100, aspeet. srpest,
mald acens_projectien matriz « frutwmid.

mand acale_bias wa

i
weca1a.32, D.8L. e
matd shadiw sarris = acale bias_matris
bight_project lon_matein »
Alghe_view_matrix,

{piakle polypen ctisst to tasolvs depth-fighting Lees
i

Exneglo 718 Erndering the Scene Fram the Light's Poin of View

£/ Bind the *depth only* FBC and set The vievpsrt o the site
74 ot the- aegen ;m'

GiBindrranebus far (9L_FRANERUPFER, depth fXalr
ittt it T e A —

=
GiCinarnegthil el s
GLClwar (Gl_CEFTH_BIFFER_BIT

41 Srale polyyen tfask to resolvs depth-tighting Leuses
slmnabile ok, wiLous, orve
Folyzenact Tuat [3.31, Larf
{7 Dewe troe the Hight's point of view
{trual s
GLELBADLS {0k, FOLYGON_OFFERT_FIL)

Exneglo 718 Erndering the Scene Fram the Light's Poin of View
{1/ ind the sdeprts anly® FG and set the viewpsrt to tha
o the deoth Lastuce

B naPramae far 13 FRAKRRUPPES, dopth_thol
GiVlawportia, 0. UKITH_TEXTURE SR, DRPTW_TRATURE_SIZF) |
17 Elear
FLCImarDegtn i1, 08} s
GLCLear |G, CHFTH_SIFFER_BIT)

{piakle polypen ctisst to tasolvs depth-fighting Lees
omm o2, bl
yaoootTaat (331, 4.
P Dl tron the i bgke o patee. of view

Camuorea {truah s
GLELBADLS {0k, FOLYGON_OFFERT_FIL)

Example 720 Vertex Shasey fos Bemdering from
eore
moctal_sateln:
View mareix;
Frogetion matris;
unbform mard abadow, SALEiX;

fareut docation + 57 tn veeq posisgon:
M flocation = i) in wecl normals

R T T
i e pretact ion matrix + ore_pous
varten wor1a_coord = warld_pos.xyer
e waord | Shadios matedx = world pos;
rerem, sarmal « matbivieu_sartrin « el eateix « normals
st _Pradtion + clip pou;




Example 721 Peagraen Sader for Raraberiag een Shackoe Maps
Wvacaton 118 sore

elnr « veot inaterisl_sbises o
R Sitfuse + airruse «
o apecilar




