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1 ADDING MEASURED MATERIAL 1: CARDBOARD

(a) Measured cardboard (b) Measured PP film (c) Added result (d) Measured reference

1.1 6; =10°

152
1024
896
768

512
380
256
128
0.00

270" 270

(a) Base layer R? (b) Top layer R? (c) Top layer R (d) Top layer T!b (e) Top layer T?!

90° 90°

0.26
0.23
0.20
0.17
0.14
0.11
0.09
0.06
0.03
0.00

(f) Added (computed) (g) Reference (measured)

, Vol. 37, No. 4, Article 74. Publication date: August 2018.



The Layer Laboratory: A Calculus for Additive and Subtractive Composition of Anisotropic Surface Reflectance
.« 743

1.2 6; =30°

855
760
665
570
475
380
285
190
095
000

855

6.65
570

380
285
190
095
000

(a) Base layer R? (b) Top layer R? (c) Top layer R (d) Top layer T!b (e) Top layer T?!

90° 90°

0.27 0.27
0.24 0.24
0.21 0.21
0.18 0.18
0.15 0.15
0.12 0.12
0.09 0.09
0.06 0.06
0.03 0.03
0.00 0.00

450
400
350
300
250
200
150
100
050
000

270°

(a) Base layer R? (b) Top layer R? (c) Top layer R (d) Top layer T!b (e) Top layer Tb!

90° 90°

0.47

0.45
0.42 0.40
0.37 0.35
0.32 0.30
0.26 0.25
0.21 0.20
0.16 0.15
0.10 0.10
0.05 0.05
0.00 0.00

(f) Added (computed) (g) Reference (measured)

, Vol. 37, No. 4, Article 74. Publication date: August 2018.



74:4 + Zeltner and Jakob

14 6; =70°

189 1
168
147

126

027
024
021
018
015
012
009
006
003
000

152
133
114
095
076
057
038
019
000

084
063
0.2
021
000

270

(a) Base layer R? (b) Top layer R? (c) Top layer R (d) Top layer T!b (e) Top layer T?!

90° 90°

2.56 2.56
2.28 2.28
1.99 1.99
1.71 171
1.43 1.43
1.14 1.14
0.85 0.85
0.57 0.57
0.28 0.28
0.00 0.00
270°
(f) Added (computed) (g) Reference (measured)

, Vol. 37, No. 4, Article 74. Publication date: August 2018.



The Layer Laboratory: A Calculus for Additive and Subtractive Composition of Anisotropic Surface Reflectance
e 745

2 ADDING MEASURED MATERIAL 2: METALLIC PAPER

(a) Measured metallic paper (b) Measured PP film (c) Added result (d) Measured reference
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3 SUBTRACTING MEASURED MATERIAL 1: CARDBOARD

(a) Combined (measured) (b) Measured PP film (c) Subtracted result (d) Measured reference
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4 SUBTRACTING MASURED MATERIAL 2: METALLIC PAPER

(a) Combined (measured) (b) Measured PP film (c) Subtracted result (d) Measured reference
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5 ADDING (ANISOTROPIC) ANALYTIC MICROFACET DATA

(a) Microfacet conductor (b) Microfacet dielectric (c) Result after applying the adding equa-
(ay =0.2,a, =0.1) (n=15,ay =0.1, 1, = 0.2) tions on the specified ingredient layers.
5.1 9,‘ =10°

5130
4560
39.90
3420
2850
2280
1710
1140
570

0.00

12240
108.80
9520
8160
68.00
sa.40
080
2120
1360
0.00

270

(a) Base layer R? layer RY (d) Top layer Tt
Y Y p lay

90

153
136
119
1.02
0.85
0.68
0.51
0.34
0.17
0.00

90 90
270° 315° 45°

(j) MC Reference ¢; = 0° (k) MC Reference ¢; = 45° (I) MC Reference ¢; = 90°  (m) MC Reference ¢; = 135°

, Vol. 37, No. 4, Article 74. Publication date: August 2018.



The Layer Laboratory: A Calculus for Additive and Subtractive Composition of Anisotropic Surface Reflectance
e 7415

(a) Base layer R? (b) Top layer R (c) Top layer R (d) Top layer T!b (e) Top layer T?!

90° 135° 225°

1.53 1.53 153

1.36 1.36 136

1.19 1.19 119

1.02 1.02 1.02

0.85 0.85 0.85

0.68 0.68 0.68

0.51 0.51 0.51

0.34 0.34 0.34

0.17 0.17 0.17

0.00 0.00 0.00
45°

(f) Added ¢; = 0° (h) Added ¢; = 90° (i) Added ¢; = 135°

225"

1.53 1.53 153

1.36 1.36 136

1.19 1.19 119

1.02 1.02 1.02

0.85 0.85 0.85

0.68 0.68 0.68

0.51 0.51 0.51

0.34 034 034

0.17 0.17 0.17

0.00 0.00

0.00

45°

270° 315

j) MC Reference ¢; = 0° (k) MC Reference ¢; = 45°  (I) MC Reference ¢; = 90°  (m) MC Reference ¢; = 135°
J

, Vol. 37, No. 4, Article 74. Publication date: August 2018.



74:16 « Zeltner and Jakob

53 6; = 50°

022
64.80

57.60
5040
4320
36.00
2880
2160
1440
720

0.00

019
017
014
012
010
007
005
002
000

270 270° 270

(a) Base layer R? (b) Top layer R (c) Top layer R (d) Top layer T!b (e) Top layer T?!

90° 135° 225°

1.62 1.62
144 144 144
1.26 1.26 1.26
1.08 1.08 1.08
0.90 0.90 0.90
072 0.72 072
054 0.54 054
0.36 0.36 0.36
018 0.18 018
0.00 0.00 0.00
315° e
(f) Added ¢; = 0° (g) Added ¢; = 45° (h) Added ¢; = 90° (i) Added ¢; = 135°
135° 225°
1.62 1.62 162
144 144 144
1.26 1.26 126
1.08 1.08 1.08
0.90 0.90 0.90
072 0.72 072
054 0.54 054
0.36 0.36 0.36
0.18 0.18 018
0.00 0.00 0.00

45°

270° 315

(j) MC Reference ¢; = 0° (k) MC Reference ¢p; = 45° () MC Reference ¢; = 90°  (m) MC Reference ¢; = 135°

, Vol. 37, No. 4, Article 74. Publication date: August 2018.



The Layer Laboratory: A Calculus for Additive and Subtractive Composition of Anisotropic Surface Reflectance
. 747

000
000
000
000
000
0.00
000
000
0.00

270

(a) Base layer R? (b) Top layer R (c) Top layer R (d) Top layer T!b (e) Top layer T?!

90° 135° 225°

256 2.70
2.28 252 2.40
1.99 22 2.10
171 1.89 1.80
143 157 1.50
114 126 120
0.85 0.94 0.90
057 063 0.60
028 032 030
0.00 0.00 0.00
45°
(f) Added ¢; = 0° (i) Added ¢; = 135°
225°
256 2.56 2.70
228 228 2.40
199 1.99 2.10
171 171 1.80
143 143 1.50
114 114 120
085 085 0.90
057 057 0.60
028 028 030
0.00 0.00 0.00

270° 315

45°

j) MC Reference ¢; = 0° (k) MC Reference ¢; = 45°  (I) MC Reference ¢; = 90°  (m) MC Reference ¢; = 135°
J

, Vol. 37, No. 4, Article 74. Publication date: August 2018.



74:18 « Zeltner and Jakob

6 SUBTRACTING (ANISOTROPIC) ANALYTIC MICROFACET DATA

(a) Layered microfacets (b) Double-sided dielectric ~ (c) Result after applying the(d) (Reference) conductor base
(Analytic) (n=15,ay =0.2,a, = 0.3) subtracting equations (ay =0.3,ap =0.2)
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