CCCCCCCCC

Imagire Day



(e peps pe sy eyl o
[ s O f s

s S | : —
= I |_

[ St [l et leteinet m,

SE DN EA G ST OO i ==

UCEATED “ilﬁi'

S‘Hicun% o el

Imagire Day



T 1 __ 1 Esucon
B e P e i

S‘H_ir:un % it

Real-Time, All-Frequency Shadows in Dynamic Scenes

Imagire Day



[ g g, s o Y sy gy gy g
|5 o P ¥ P

W
b
’

—dadfid_ 4
—a—r—r—1

[ R S Bt B S B Bt £
GIESt DENTLC SRS GO R TIE AL

s“‘iﬂ'ﬂﬂ% Studio

Imagire Day



i J L T T 1_ 1 bu=an
[Embesfaltes fanffoat SabEab St i Wiy |
B e P e i
GRSty DR SA O e OO e A S

S‘H_ir:un % it

Real-Time, All-Frequency Shadows in Dynamic Scenes
[Annen et al. SIGGRAPH 2008]

Imagire Day



SHEXP (

)

__F_31_1 3 — . .
P _ 356 3 r_didd_d
I—m— =il —1—§—1

G DS

)

siticon B8 Studio

—
v S

All-Frequency Shadow (

Imagire Day

b
’



(3/3)

Dancing Robot(Part 2)

—7 1 _4_F_3( T 7 ) aucan
[Tmmt==tal = ‘amlfo="Cattat =" WP |
I d—S 31— 1— § myaw

Flying Dragon

Silicon 5=

Imagire Day



T 1 __ 1 Esucon
B e P e i

S‘H_ir:un % it

Real-Time, All-Frequency Shadows in Dynamic Scenes

Imagire Day






2.1

SHEXP ( )

Wavelet Relighting (

il

)

Spherical Harmonics

. Wavelet

Imagire Day



m
%" ;
(=)
Tl ¢

).
uif
4_ ”_,
u %

—_—— =

(2/2)

2.1

SiliconsE

Imagire Day






2.2

E
t

3 _9_3F_3C i _i_1_1
[ s o s il gt S |
B -4 | ————

e OE LT

Silicon E

E Edelta :
Edelta > t total :
total t:

Imagire Day






2.3 Convolution Shadow Map

Sif_icung. )

Convolution Shadow Maps [Annen et al. EGSR 2007]

Percentage Closer Filtering

CSM with 7x7 blur and mip-mapping

Imagire Day



Convolution Shadow Maps

Convolution Shadow Maps [Annen et al. EGSR 2007]




2.3.1

(1/5)

o Standard Shadow Map

= Z(py

d(x,)

'3

Shadow map

d(x,)

Silicon 5

— Standard Shadow Map

1

F(d(x),z(p)) = {0

if d(x)— z(p) <0
if d(x)— z(p) >0

d(x):
z(p):

)d,z
[0.1]

Qorl 2

Imagire Day



2.3.1

(2/5)

« PCF Percentage Closer Filtering

P

d(x):

0.6

P
»

S‘H_ir:un% it :

f (fi (x),2(p)) = {(I:) if d(X)—z(p) 30

1 ifd(x)-z(p)<0

Bw

z(py

di(x,)

—.

1

(=1
S
L

=1
_..+-:=
J

,‘;If‘:I rr

=13/25=0.52

Imagire Day



(3/5)

2.3.1

« PCF Percentage Closer Filtering
f(ol(x),z(p)):{1

ifd(x)—z(p)<0
ifd(x)—z(p)>0

0

v

P

PCF
[w(a) * f (d(x), (@) }(p)

[w(g))(p) =1

S o©

=13/25=0.52

Imagire Day



2.3.1

(4/5) P
« PCF Percentage Closer Filtering
PCF
=] =]
=13/25=0.652 -0.524 < 0.6 0
[w(a) * f (d(x),z(a))](p) f (d(x), [w(q) *z(a) (p))

Imagire Day



i T T T 1 bpaeaa
[e=="Cattal o] -

O3 a1 11— mra
GESHPENELONErS CONFEnEGE AT e

2.3.1 (5/5) Silicon 28 511

Convolution Shadow Maps

T o
= - '."; -""“" -
-.L."'_ e

A

(e) CSM

(b) PCF
Imagire Day




Convolution Shadow Maps

Convolution Shadow Maps [Annen et al. EGSR 2007]




2.3.2

; p, s s g gy gy oy Jf >
[ ta e Sanf et Fa § Fa i ot | =
l_‘_’_l—‘—“_'_:_l_’
GESE RN TAC T a e GO I e AR

Silicon S8 Studi
[ ]

N

- f(d(x).2(p))

(1 ifdx)-z(p)<0
f(d(X),Z(p))—{o if d(x)—z(p) >0

f(d,Z) ..... ->

(d-2)

06

D4

f(d(x),z(p))

Imagire Day



2.3.2 (2/4) Silicon %

o f(d(x),z(p))
- f(d(x).2(p))

f(d(x),z(p)) z%—zi%sin(ck (d-2)) c =#(2k-1)

k=1 O

f(d,2) peees }

(d-2) N
v e vmanasias = s i v anamog sz i 2 Al
T LACARERREINAANS.

Imagire Day



2.3.2

(3/4)

—

Silicon E

f(d(x),z(p)) z%— Zicisin(ck (d-2)) c¢ =n(2k-1)

k=1 “k

sin(a —b) =sin(a) cos(b) —cos(a)sin(b)

a(2k-1)(d (X))

v v B 2-1)(Z(P))

F(A09.2(0)) = 5 = Y. —sin(6,d() cos(c,2(9)

k=1 Cy

k=1 “k

+i%cos(ckd(x))sin(ckz(p))

N ((69) A A

B 1 (2(P))
(@002 = £+ Y ad()B(E) N -2u

Imagire Day



2.3.2

[ | 1_;_;;1_1_1_1”"[”’*
[Imt==talton (oo Catial bl WY |

B e P e i

AW LR RS OO E B G U0

Silicon % v
°

[w(g) * f(d(x), z()) kp)

f(d(x).z(p)) = % + Zak (d(x))By(z(p))

{w(q)*{%{ak (d(x)) Bk(z(q))}

(P)

IS

dx): 0.6

w@lp=1 |2

1 {w(q) *{Z a, (d(x)) Bk(z(q))H(p) _ !
1 N

=+ Ja [d6)w(a)* B 2(@))e)

z(p)

D, =[w(q) * B, (z(a))](p)

% n kz_: a, (d(x))D, (z(q))

Imagire Day



Convolution Shadow Maps

Convolution Shadow Maps [Annen et al. EGSR 2007]

CSM with 757 Blur and mip-mapping




2.3.3

1(

(1/3) Silicon 2%
2 ( )

B(zk—l) (Z(p)) = COS(CkZ(p)) _ 1
{ Bk (2(p)) =sin(c, z(p)) G = 27( )

Imagire Day



2.3.3

2 (

B(zk—l) (Z(D)) = COS(CkZ(p)) _ _
{ B2k (2(p)) =sin(c, z(p)) G =27( )

3 (

D, =[w(a) * B, (z(@))](p)
Bk
1

2. Summed Area Table

Imagire Day



2.3.3

3 (

D, = [w(a) * B, (z(@))](p)
Bk
1

2. Summed Area Table
3.

(3/3)

| p— pp— pp—. y— — Y w— p— p—

= === —1— 1=
S BN = 7 7 >

Silicon 5

4 ( )

1 N
>t > a (d(x)D, (2(1))
k=1
By () =—sin(G,d ()
5 k ¢, =27(2k -1)
a(2k) (d (X)) = C_COS(de (X))

Imagire Day






2-4 S‘H_ir:un% '

e Convolution Shadow Map
- Shadow Map

4
Convolution Shadow Map

Imagire Day



Convolution

ShadowMap




Siticon % Studio

1 ifd(x)—2z(p) <0

fF(d(x),z(p)) ={0

ifd(x)—z(p)>0

2ay = 1 Wy @)+ [F 00, 2000 % 2@ P
L= W, (@[ F @00, 2@) k)

ifd(x)—z(p) <0
if d(x)—z(p)>0

- 0
f(d(x),z(p)) = {1

Convolution Shadow Map

Imagire Day

Estimating Average Blocker Depth

3.2




............ Convolution
ShadowMap




4 ............ Convolution

! ShadowMap




2.6

=rE

UOELEES w

i T T T 1 bpaeaa
WO OO 3 r—anOiOoi=1 -
a1 11— mpa
CGES DRNTLC TS oS TE

Siﬁcun% el i

Convolution Shadow Map

Imagire Day



2.0

(2/2)

Imagire Day




[ g g, s o Y sy gy gy g
|5 o P ¥ P

W
b
’

="t al ot
= i——1—1—1
| R e Bt B S ) B Bl §

oAb WE O R OO EE B

s“‘iﬂ'ﬂﬂ% Studio

Imagire Day



T 1 __ 1 Esucon
B e P e i

Sif_icung. )

Real-Time, All-Frequency Shadows in Dynamic Scenes
[Annen et al. SIGGRAPH 2008]

Convolution Shadow Map

Imagire Day



o

| JP — Y [ W e p— —

Siﬁnqnﬂh‘nuﬁn-

ide deidipiagrnmim)

1
1)
]
(o




3 3 _9_F_30C 11 __1_

Siﬁnqnﬁ.‘ﬁntﬁn-

ide deidipiagrnmim)

1)
!

‘i
@






