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Image-Space Outlining
Silhouettes and Crease Outlines
Shadow Outlines
Texture Boundary Outlines
Stylization with Morphology
Antialiasing
Optimizations
Alpha testing
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Outlining Strategy SiI3FE5EF

Render alternate representation of scene
into texture map

With the RADEON 9700, we’re able to render into
up to four targets simultaneously, effectively
implementing Saito and Takahashi’s g-buffer

Run filter over image to detect edges

Implemented using pixel shading hardware
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Normal and Depth S 3RR5°0H
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Normal and Depth SIGGR APH

Negated in Shadow 4= 20D2 =}
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Normal and Depth Outlines siGgorRAPH

A L / N
b= ~ y X
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Object and Shadow Outlines giggrAPH
4= 20D2 =}

DR e D
N =

]
Fs N
¢ )

Q
ey

Outlines from selectively
negated normals and depths

/T;

Real-Time Image-Space Outlining for Non-Photorealistic Rendering



w AHTO,
st o

Texture Region IDs SIGGRAPH
+= 2002 =}

Real-Time Image-Space Outlining for Non-Photorealistic Rendering



w AR TO,
st o

Edges at Texture SIGGR APH
Region Boundaries 4= 20D2 =}
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Edge Filter SIGGRAPH
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S-tap Filter

/T;

Real-Time Image-Space Outlining for Non-Photorealistic Rendering



Edge Filter Code
SIGGRAPH

def cO, .0£, 0.80£, 0, O

0]
def c3, 0, .5, 1, 2
def c8, 0.0f, 0.0f, -0.01£, 0.0f
def c9, 8 0f, -0.25f, 0.25f6 %fOf

def clz, 0f, 0.01f, 0.0f,

gg%—%g :g cmp rl0, rl0, rl0, -rl0

dcl™ t0 add rl10, rl0, c8.b

dcl tl cmp rl0, rl0, cl.r, cl.g

dcl t2 dp4 sat rl0, rl0, c3.z

dcl t3 mad sat rl0, rl0, cl.b, cl.w
dcl t4 mul~rll, rll, rl0

texld r0, t0, sO
texid r%, t%, s0
E:ilg 3 531 :8 texld r0, t0, sl

4 texld rl, tl1, sl
texld r4, t4, sO texld 52’ 0 o1

texld r3: t3, sl
texld r4, t4, sl

mad r0.xyz, r0, c3.w, -c3.z
mad rl.xyz, rl, c3.w, -c3.z sub rl.rgb, r0, rl
mad r2.xyz, r2, c3.w, -c3.z sub r2.rgb, r0, r2
mad r3.xyz, r3, c3.w, -c3.z sub r3.rgb, r0, r3
mad rd.xyz, r4d, c3.w, -c3.z sub r4.rgb, r0, r4
dp3 r5.r, r0, rl dp3 rl.r, rl, c3.z
d£3 r5.g, r0, r2 dp3 rl g r2, c3.z
dp3 r5.g, r0, r3 dp3 rl.b, r3, c3.z
dp3 r5.a, r0, r4 dp3 rl.a, r4, c3.z
cmg rl, rl, rl, -rl
sub r5, r5, c0.g sub rl, rl, cl2

cmp rl, ril, cl.i, cl.g
dpé sat rig, r%é C3izb 1
mad sat rl0, rl0, cl.b, cl.w
cmp r5, r5, cl.g, cl.r mul~rll, rl0, rll

dp4 sat rll, r5, c3.z // Output
mad_sat rll, rll, cl.b, cl.w mov oCO, rll

add rl0.r, r0.a, -rl.
add rlo.g, rO0.a, -r2.
add rl1l0.b, r0.a, -r3.
add rl0.a, r0.a, -r4d.
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Dilation Shader SIGGRAPH
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def c0, 0, .5, 1, 2
def c1, 0.4£, -1, 5.0f£, O

dcl 2d sO
dcl t0
dcl tl
dcl t2
dcl t3
dcl t4

texld r0, t0, sO
texld rl, t1, sO
texld r2, t2, sO
texld r3, t3, sO
texld rd, t4, sO

add r0, r0, rl
add rl, r2, r3
add r0, r0, rl
add r0, r0, r4
mad sat r0, r0.r, cl.r, cl.g
mov oCO, rO
30
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Antialiasing  =2m2<

Can make original edge
detection filters “fuzzy”

Can make morphological
operators “fuzzy”
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Optimizations  +2m2=

Alpha Test
Multiple Render Targets
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sSummary S_EZG&%EE_H

Image-Space Outlining
Silhouettes and Crease Outlines

Shadow Outlines

Texture Boundary Outlines

Stylization with Morphology
Antialiasing
Optimizations

Alpha testing

Multiple Render Targets
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