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Rapid BRDF Measurement by Composing Multiple Illumination
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Fig.1 Angle parameters of BRDF.
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Fig.2 BRDF measuring device.
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Fig.4 Principle of rapid measurement.
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Fig.5 Histogram of intensities.
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Fig.6 Restoration of reflected light under single illumination.
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Fig.7 Target object (Coin).

reflection
35

3 —— reflection

threshold

0 20 40 60 80 100 120 140 160 180
08 0DOoooooo
Fig.8 Decision of light direction interval.

000000000000000000000000
0000000000000

000000000090000100000000
000 © = {0,22,44,66,88,110, 132,154,176} O
000000 Q,0000000000000000 9
000000000000000000000000
000000000000000000000000
000000000000000 900000000
070000000000000000000000
0 BRDFOOOOOOOOOOOOOOOOOOO
0Dw<100170<wd0000000000000
0000w=0,176000000000000000
0oooooo

000000000000000000000000
000000000000000000000 100
00000000000 0000000000000
000000000000000ORGBOOOOOO
0000000000000 00000000000
000000000000000000000000
000000000000000000 900000
000000000000000000000000
000000 000000000000000000
000000000000000000000000
Ooooooooo

1397



00000000000 2009/8 Vol. J92-D No. 8

reflection

0.12

0.06

0.04

0.02

—— reflection

—— specular component

— diffuse component

®

20 40 60 80 100 120 140 160

09 ODOoOoOoooooooono

180

Fig.9 Separation of diffuse and specular reflections.

frequency

3000

2500

2000

1500

1000

500

0

ooooooooooooooooboooooooo
gooooooooooooobooooooDbooboo
oooooooooo00 nnooooobooooboboo
gooooooooooooooboooooooooboo
ooooooodd

oooooooooooooooboooooooo
gooooooooooooobooOooooobooo
b 1200000000000000CO0O0O00O000
gooooooooooooobooOooooooobo
Dw=0,1760000000000DO000O00C0ODOO
goooooooooooooboooooooboooboo
goooooooooooooooooooobooo

reflection
0.12
@=66
@154 o 110 @88
0.08
©=132
0.06
0.04
0.02
=176
class ) ) ) ®
200 400 600 800 1000 ‘o @ @ ® o w0 = w0 i
010 0000O0000000000 011 00DO00OoOooo
Fig. 10 Histogram of measured intensities. Fig.11 Restored reflected lights.
(a) w=0 (b) w =22 () w=44
aA ) W o ] ) ) - CECEEG o
(d) w =66 (e) w =88 (f) w =110
w 3 o A»

1398

M(g) w= 1;2”” .

Cme=1m

We=176

012 00000O00O0OOO0OOOO0OOO0OOO0OOO00O0O0
Fig.12 Comparison of restored reflections (red) with the ground truth (green).



go0ooooooooooobDbO BRDFOOOOO

013 0000
Fig. 13 Single illumination.

014 0O00O0O0O0OOO
Fig.14 Composed multiple illumination.

10000000 BRDFOOOOOOOOOOOO
000011 1ooooooooooooooobooo
oo 22000000000000000000 820
gboobooooobooobooooboboobobooon
gooooooooooooobooooooobood
gooooooooooooobooooooobooo
o000 38200000000 000000000
oooove00O0OO0OO0OO0ODO

4.2 0J000OO0O0OOOOOODOO

gbooobooboooooboooooooboo
gbooobooooooboooboooooboboobobooon
goooooooooOoon0 12000000000
goooooooooooooboooooooobood
gboooooooobOoOooOoooooboobooooo
goooooocoooooooboooo

oboobooobooooooooocooooboooon
BRDFOOOOOOOOOOO CGOOOOOOO
o000 13000000000000 140000
gboooboooooboooboooobobooobooon
gbooooooooooboooobooobobooon

reflection
0.12

0.1 — single illumination(average of 100 times)
— single illumination

— composed illumination

0 20 40 60 80 100 120 140 160 180

(a) w =45

reflection

01

— single illumination
0.08 (average of 100 times)

007} — single illumination

— composed illumination

0 20 40 60 80 100 120 140 160 180

(b) w =90

reflection

— single illumination(average of 100 times)

0.06 — single illumination

— composed illumination

0 20 40 60 80 100 120 140 160 180

015 000000000000
Fig.15 Effect of white noise reduction.

goooooooooooooooOoooooobooo

goooooooooooooooOoooooDoooo

oooooooooboooooouoooboooood

goooooocoooooooocoOooooooboo

goooooocoooooooboooooooooboo

obootobo 40000000C000C0D0O0 130

gooooooooooooooooocooooo v
goooooooobooobooboobooboooboo
goooooooooooooooooooobooo

goooooooooooooooooobooboog

1399



00000000000 2009/8 Vol. J92-D No. 8

01 PSNROOOOO [dB]
Table 1 Comparison in PSNR [dB].
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Y Cb Cr Y Cb Cr
45 40.80 | 42.86 | 40.35 | 42.38 | 51.89 | 48.04
90 40.05 | 42.50 | 37.37 | 38.33 | 49.95 | 40.60
135 42.99 | 42.04 | 40.77 | 41.02 | 54.37 | 48.35
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