Supplementary Material for
NeFII: Inverse Rendering for Reflectance Decomposition with
Near-Field Indirect Illumination

A. Sampling from SG Sampling Function

As described in Sec. 3.3, we utilize the Spherical Gaus-
sian (SG) distribution sampling method to improve the
Monte Carlo ray sampling efficiency:
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where €, A\, p € O are SG parameters of environment illu-
mination, i.e., lobe axis, lobe sharpness and lobe amplitude
of SG respectively.

When sampling, we first utilize the probability a;, to de-
cide which Gaussian component to draw from, then draw
w; from the k-th Gaussian distribution. In order to draw
samples from the k-th Gaussian distribution, we apply in-
verse transform sampling [3], which employs uniform ran-
dom variables and maps them to random variables of the
target distribution. We first transform the PDF of direction
w; to 1D marginal and conditional density functions of its
spherical coordinate ¢ and . Following [3], the joint PDF
Pk (6, @) of spherical coordinate ¢ and 6 is derived as
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Hence, the marginal density function p(6) of 0 is
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As a result, the conditional density function py(¢|0) of ¢ is
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We then compute the cumulative distribution function
(CDF) of the distribution, Py () and Py (¢|6):
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Figure 1. Comparison of albedo results of real scenes.
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According to inverse transform sampling, random vari-
able X = Fy'(u) has distribution Fx (), where u is a
random value generated from the standard uniform distribu-
tion. Hence, to apply inverse transform sampling and draw
a sample 0 based on a uniformly distributed random number
uq, we solve for Py (0) = uy:
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In a similar way, we can draw a sample ¢ based on a uni-
formly distributed random value wu, as:

p = 27Tug. (8)

B. Comparison of albedo results of real scenes.

Fig. 1 illustrates the comparison between our method and
Invrender in recovering diffuse materials in real scenes. Our
method outperforms Invrender in modeling indirect illumi-
nation, which helps to avoid baking indirect illumination
into the albedo and causing incorrect brightness of certain
areas.
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Figure 3. Results of Scene Manipulation in Blender. We present material editing and relighting results in Blender [2] of our recovered
models, i.e., hotdog, coffee, and fruits. The results are rendered by Blender Cycles at 2048 ssp.



C. Additional Results of synthetic scenes.

Fig. 2 shows qualitative comparisons results of the other
synthetic scenes.

D. Scene Manipulation in Blender

Our method supports further scene manipulation in
graphics engines. We convert our recovered material prop-
erties to image textures and import them into Blender [2]
based on OpenMVS [1]. In Fig. 3, we present the material
editing and relighting results of our recovered models, hot-
dog, coffee, and fruits. Note that there are some biases of
image textures caused by OpenMVS.
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