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A supplemental material to the paperAdaptive Highlights Stencils for Modeling of Multi-Axial BRDF Anisotropysubmitted
on 15/07/2015 to the journal Visual Computer.

It comprises:

� Results of the proposed BRDF model tested on 14 highly anisotropic materials from UTIA BRDF Database and
compared with reference BRDF measurements. We compare frontal and side illumination directions to account for
different elevation angles, as well as two different orientations of sphere to account for different tangents orientations
(directions of anisotropy). We also evaluate computational error of our results using relative error (RE), mean square
error (MSE), PSNR, and show the model parameters used.

� An example of shader function restoring the BRDF from the parameters (2 anisotropic modes).

fabric002
reference surface detail model difference 3�

RE: 0.073, MSE: 0.155 , PSNR: 25.85
parameters:
' a1=86.250000 kd1=0.095893 m1;r = 1.195795 ' a2=86.250000 kd2=0.268551 m2;r = 1.057886
a1=0.548327 ks1=1.012741 m1;g = 0.970226 a2=0.264755 ks2=0.724358 m2;g = 0.991448
b1=0.039021 � 1=1.420219 m1;b= 0.718401 b2=0.078515 � 2=1.571808 m2;b= 0.914261
w1=0.700000 w2=0.500000
ks=0.776137 � =2.732864 r =4.246438



fabric005
reference surface detail model difference 3�

RE:0.096, MSE: 0.126, PSNR: 27.53
parameters:
' a1=86.250000 kd1=0.101906 m1;r = 1.087810 ' a2=86.250000 kd2=0.326058 m2;r = 1.091107
a1=0.219714 ks1=1.260343 m1;g = 1.013921 a2=0.233687 ks2=153.143715 m2;g = 1.016381
b1=0.075957 � 1=1.220742 m1;b= 0.603538 b2=0.010073 � 2=4.993120 m2;b= 0.569463
w1=0.600000 w2=0.500000
ks=0.537152 � =3.680878 r =2.795175

fabric006
reference surface detail model difference 3�

RE: 0.061, MSE: 0.096, PSNR: 30.29
parameters:
' a1=86.250000 kd1=0.029307 m1;r = 1.055449 ' a2=86.250000 kd2=0.264823 m2;r = 1.044631
a1=0.203324 ks1=1.400830 m1;g = 1.008303 a2=0.201323 ks2=167.030893 m2;g = 1.014726
b1=0.077254 � 1=1.262609 m1;b= 0.754477 b2=0.000636 � 2=4.577803 m2;b= 0.723244
w1=0.700000 w2=0.650000
ks=0.555738 � =5.247891 r =2.408556



fabric041
reference surface detail model difference 3�

RE: 0.046, MSE: 0.157, PSNR: 27.88
parameters:
' a1=86.250000 kd1=0.120688 m1;r = 1.923402 ' a2=86.250000 kd2=0.128914 m2;r = 2.036378
a1=0.356705 ks1=1.249375 m1;g = 0.762571 a2=0.373103 ks2=0.979430 m2;g = 0.730172
b1=0.064538 � 1=1.581643 m1;b= 0.632877 b2=0.060830 � 2=1.448805 m2;b= 0.621149
w1=0.700000 w2=0.650000
ks=0.638218 � =0.780618 r =2.382210

fabric094
reference surface detail model difference 3�

RE: 0.027, MSE: 0.180, PSNR: 29.33
parameters:
' a1=86.250000 kd1=-0.277385 m1;r = 1.155142 ' a2=86.250000 kd2=-0.755519 m2;r = 1.275538
a1=0.650141 ks1=1.265014 m1;g = 0.940940 a2=0.415139 ks2=1.763636 m2;g = 0.890273
b1=0.124947 � 1=0.978024 m1;b= 1.128212 b2=0.036243 � 2=0.455002 m2;b= 1.275583
w1=0.700000 w2=0.800000
ks=1.066346 � =2.395197 r =2.006783



fabric099
reference surface detail model difference 3�

RE: Inf. , MSE: 0.114 , PSNR: 28.02
parameters:
' a1=86.250000 kd1=0.155027 m1;r = 0.304318 ' a2=86.250000 kd2=0.170229 m2;r = 0.310315
a1=0.238479 ks1=1.800277 m1;g = 1.166179 a2=0.248444 ks2=1.809560 m2;g = 1.164757
b1=0.045972 � 1=1.650875 m1;b= 1.402369 b2=0.046633 � 2=1.767268 m2;b= 1.398793
w1=0.400000 w2=0.400000
ks=0.473007 � =1.494960 r =Inf

fabric106
reference surface detail model difference 3�

RE: 0.084, MSE: 0.121, PSNR: 29.18
parameters:
' a1=86.250000 kd1=-4.464016 m1;r = 0.955134 ' a2=86.250000 kd2=0.209655 m2;r = 1.572693
a1=0.520832 ks1=5.503070 m1;g = 1.002463 a2=0.158533 ks2=0.895374 m2;g = 0.826786
b1=0.057830 � 1=0.172163 m1;b= 1.105622 b2=0.065558 � 2=1.712129 m2;b= 1.029474
w1=0.800000 w2=0.500000
ks=0.818344 � =4.258125 r =6.901145



fabric111
reference surface detail model difference 3�

RE: 73.03, MSE: 0.224, PSNR: 29.82
parameters:
' a1=86.250000 kd1=-0.099539 m1;r = 1.265687 ' a2=86.250000 kd2=0.298193 m2;r = 1.437909
a1=0.573619 ks1=1.037898 m1;g = 0.955629 a2=0.289701 ks2=39.413792 m2;g = 0.914386
b1=0.154717 � 1=1.106479 m1;b= 0.657190 b2=0.010964 � 2=6.203788 m2;b= 0.558612
w1=0.850000 w2=0.760000
ks=1.198242 � =5.540986 r =2.874719

fabric112
reference surface detail model difference 3�

RE: 0.125, MSE: 0.091, PSNR: 29.31
parameters:
' a1=86.250000 kd1=-4.215091 m1;r = 1.267161 ' a2=86.250000 kd2=0.180859 m2;r = 1.171960
a1=0.450434 ks1=5.349314 m1;g = 0.963765 a2=0.133303 ks2=2.599649 m2;g = 0.966674
b1=0.033511 � 1=0.180277 m1;b= 0.573145 b2=0.034356 � 2=2.362507 m2;b= 0.823766
w1=0.800000 w2=0.400000
ks=0.631824 � =4.954786 r =4.594517



fabric134
reference surface detail model difference 3�

RE: 0.165, MSE: 0.177, PSNR: 27.87
parameters:
' a1=86.250000 kd1=0.127480 m1;r = 1.440983 ' a2=86.250000 kd2=0.055244 m2;r = 1.647490
a1=0.190182 ks1=0.905793 m1;g = 0.880843 a2=0.228229 ks2=1.241154 m2;g = 0.819638
b1=0.093626 � 1=1.432829 m1;b= 0.881825 b2=0.042386 � 2=1.467045 m2;b= 0.880035
w1=0.800000 w2=0.650000
ks=0.681962 � =7.308476 r =5.152539

fabric135
reference surface detail model difference 3�

RE: 0.136, MSE: 0.265, PSNR: 29.28
parameters:
' a1=97.500000 kd1=-1.257078 m1;r = 1.261509 ' a2=97.500000 kd2=0.228399 m2;r = 1.319918
a1=0.352170 ks1=2.102932 m1;g = 0.954394 a2=0.194664 ks2=16.445515 m2;g = 0.933387
b1=0.152921 � 1=0.405963 m1;b= 0.681726 b2=0.016593 � 2=4.553077 m2;b= 0.717851
w1=0.800000 w2=0.000000
ks=0.942976 � =7.405809 r =2.917988



fabric136
reference surface detail model difference 3�

RE: 0.072, MSE: 0.299, PSNR:23.86
parameters:
' a1=93.750000 kd1=-0.941910 m1;r = 1.241663 ' a2=93.750000 kd2=0.313467 m2;r = 1.792379
a1=0.407997 ks1=1.830164 m1;g = 0.934629 a2=0.251771 ks2=2.615265 m2;g = 0.764376
b1=0.179430 � 1=0.538731 m1;b= 0.935954 b2=0.025104 � 2=4.112135 m2;b= 1.000797
w1=0.750000 w2=0.000000
ks=0.836363 � =2.908957 r =2.177894

fabric139
reference surface detail model difference 3�

RE: 0.017, MSE: 0.227, PSNR: 27.35
parameters:
' a1=86.250000 kd1=-0.037504 m1;r = 1.046609 ' a2=86.250000 kd2=0.120767 m2;r = 1.045297
a1=0.798361 ks1=1.088307 m1;g = 0.997729 a2=0.834860 ks2=0.917690 m2;g = 0.998079
b1=0.153045 � 1=1.036871 m1;b= 0.885246 b2=0.093402 � 2=1.187112 m2;b= 0.885647
w1=0.700000 w2=0.600000
ks=1.343720 � =2.057432 r =3.481059



wood02
reference surface detail model difference 3�

RE: 0.032, MSE: 0.115, PSNR: 29.65
parameters:
' a1=86.250000 kd1=0.545960 m1;r = 1.305182 ' a2=86.250000 kd2=0.648059 m2;r = 1.315251
a1=0.495192 ks1=0.877968 m1;g = 0.948295 a2=0.428650 ks2=1.770113 m2;g = 0.946389
b1=0.059722 � 1=2.725031 m1;b= 0.613540 b2=0.036837 � 2=4.876892 m2;b= 0.602814
w1=0.000000 w2=0.000000
ks=0.737045 � =0.480144 r =1.600083



I. SHADER OF THE PROPOSED MODEL(2 ANISOTROPY MODES)


