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Abstract: To accurately describe and parameterize scene light sources and achieve high-precision
single-image illumination estimation, an illumination representation method based on linear
transformation of cosine spherical distribution was proposed. A regression neural network was
designed to infer the parametric distribution and intensity of light sources from a single image. A
loss function based on singular value decomposition was innovatively introduced. This function
could precisely and succinctly measure the distance between two parameterized light sources,
significantly enhancing the accuracy of the regression network. Experimental results demonstrate
that, compared with existing methods, this method performs exceptionally well under complex
illumination conditions, particularly showing a notable improvement in capturing anisotropic
illumination information.
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Fig.1 Framework of LTCLight illumination estimation method based on linear transformation of cosine

spherical distribution
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Fig.2 Various high-frequency illumination
distributions controlled by linear
transformation matrix
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Fig. 3 Schematic diagram of SVD decomposition,
rotation and scaling of linear transformation

represented by matrix M
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Fig. 4 Comparison of real illumination and light sources generated by LTC, SG and SH methods
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