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A Real-Time Glare Rendering Technique Taking into Account
Surface Reflection Attributes
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(Abstract) This paper proposes a novel glare generating method to render reflected light due to a strong light
source on the surface of high-shininess objects. Phong's reflection model, which OpenGL adopts, is physically
inexact when the brightness of the center of highlight exceeds maximum intensity. Higher reflection exponent
(shininess) value, which should result in sharper highlight, only causes smaller highlight with the brightness
unchanged. This makes the highlight look even darker. To solve this issue, we present a new glare generation
model with a light energy preserving reflection model. By calculating more physically-correct high intensity
reflection than Phong's model, the glare model produces realistic images which more plausibly represent the
shininess of each object. Animplementation of the glare model is done with OpenGL, which enables real-time
rendering and flexible control of the glare shape.

Key words: glare, specular reflection, environment mapping, highlight, shininess
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Fig. 1 Processng flow of the proposed method.
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Fig. 2 An environment map (left) and corresponding light
source map (right).
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Fig.3 A rendering result (left) and corresponding light reflec-
tion map (right).

33 JO0O0OoOoOoooooodg

OpenGL 000000000000 Dambient, diffuse,
specular, emissve 0 00 0000000000000
000000000000 specular 10000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000 kOO0O00O0O00OO0O0O0nO0O0O00OO
000000000000000000000000
ooo

0D00O0000CpenGLOOODO0OOOOOOODO
00000000000000000000000
0000000000000 00OpenGLOOOOO
000000000000 000000000000
3420000000000000000000000
000000000000000000000000
0oO00o0oo0o0o0oooon

00000000000000000000000
000000000000000000000000
00000000000 0000000000000
0000000000000000000000000
O000O0O0O0RGBADODDOODOOOOOOOOOO
0000000000000 0000 specular reflection
parameter mapl D 0 0000000

04000000000000000000000
3p00000000 30000000000000
ooooo

34 JO00O0OOO00OOOOooDOoOoooogoo

gobobooooooooobboooobobooo
gbooboogoonbOoboobOoboooooo
goobobboobboooobobobobooooo
gbooboooooobooobooboooooooooo
gboobobbooOonb0obObOoODbOODO nO

04 00000000 300000000000000
oooboooooboag.
Fig. 4 A rendering result (left) and corresponding specular

reflection parameter map (right).
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Fig. 5 Phong's specular reflection model (left) and Blinn's
variation (right).
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Fig. 6 Rendering samples of Phong specular highlight

(Blinn'sformula).
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Fig. 7 Computing the total quantity of reflection light.
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Fig. 8 Conventiond specular function (left) and the light en-
ergy preserving function (right). n=1,3,13,40, 80,128
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Fig. 10 Structure of apair of diagond streaks.
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Fig. 11 Samplerendering of streaks of glare.
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Fig. 12  Shininessvalues and corresponding glare shapes.
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Fig. 13 An application to design review of automobile exte-

rior.
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Fig. 14 Rendering of water on ashiny day.
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Fig. 15 A diamond with a number of incandescent lamps.
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