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Analysis of lightfield and perception toward a new lighting design
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It is empirically known that not only the color and intensity of lighting,
but also the spatial distribution influences the appearance of objects and spaces. In this study,
the effect of statistical properties of "lightfield", including direct and indirect light from all
directions, on object texture perception was investigated by analyzing the relationship between the
statistics of various lightfields and psychophysical data on the apparent glossiness, roughness, and

sharpness of the structural bumps of objects placed under each lightfield. All three materials
perceptions were found to be more pronounced under lightfields with high contrast, skewness,
kurtosis, and cross-orientation energy correlations. On the basis of these results, we conclude that
these statistics are important factors related to the "rendering property” of spatial lighting.



(Fleming, 2014; Wiebel, Valsecchi, &
Gegenfurtner, 2013; Rosenholtz & Adelson, 2014; Wiebel & Gegenfurtner, 2014)

(Fleming, 2003; Fleming, Dror, & Adelson, 2001)

/ (Land, E. H.,
& McCann, 1971; Arend & Goldstein, 1987)
(Fleming,
2003; Motoyoshi & Matoba, 2012; Droillsky, & Adelson, 2004; Olkkonen & Brainard, 2010;
Pont & Te Pas, 2006) ( )

(Motoyoshi &
Matoba, 2012) (Fleming, 2003;
Motoyoshi & Matoba, 2012)

. (Fleming, 2003)
(Motoyoshi & Matoba, 2012)

( )
1 21
(
)
2 ( )
PC (MLABT1700) (NVIDIA Quadro K2200)
CRT (SONY PVM-A250)
(100 cm) 0.016 deg/pixel 60 Hz
9
5
CG (NewTek LightWave 2015.2) 7
5 <7 =35
30

(roughtness) 1



21

logd Matched Specular)

0.12 %,

3
21 7
0.8
- "a
[ R il
.
--—+"'F_* o
.4 ¥ 2
0.1 0.4 15

0.001 %

im

14




3. 7 3
7
128 cycle/image 8 30 deg
1
SD kurtosis 2
2
(Motoyoshi & Kingdom, 2007)
0-90 deg
2
Sb(log),
(log), ,
(c/image) SD
(SD 4 c/image r=095,p<0.00001)
SD of Cross-orientation SD of Cross-frequency
log SD skewness log Kurtosis correlation(Energy) correlation (Energy)

O e

8 Py
‘ ‘ ‘ =
freq (c/fimage)
4.
(sandiness)
(edge) 1

(Motoyoshi & Matoba, 2012)

NTSC



on

Arend, L. E., & Goldstein, R. (1987). Simultaneous constancy, lightness, and brightness,
4(12), 2281-2285.

Dror, R. O., Willsky, A. S., & Adelson, E. H. (2004). Statistical characterization of
real-world illumination. Journal of Vision, 4(9), 11.

Fleming, R. W. (2003). Real-world illumination and the perception of surface
reflectance properties, 69(6), 335-337.

Fleming, R. W. (2014). Visual perception of materials and their properties. Vision
Research, 94, 62-75.

Fleming, W., Dror, R. 0., & Adelson, E. H. (2001). How do humans determine reflectance
properties under unknown illumination. In Proceedings of CVPR Workshop on lIdentifying
Objects Across Variations in Lighting: Psychophysics and Computation, (November), 347-
368.

Land, E. H., & McCann, J. J. (1971). Lightness and Retinex Theory. Journal of the
Optical Society of America, 61, 1-11.

Motoyoshi, I., & Kingdom, F. A. A. (2007). Differential roles of contrast polarity
reveal two streams of second-order visual processing. Vision Research, 47(15), 2047-
2054.

Motoyoshi, 1., & Matoba, H. (2012). Variability in constancy of the perceived surface
reflectance across different illumination statistics. Vision Research, 53(1), 30-39.
Olkkonen, M., & Brainard, D. H. (2010). Perceived glossiness and lightness under real-
world illumination. Journal of Vision, 10(9), 5-5.

Pont, S. C., & Te Pas, S. F. (2006). Material - Illumination ambiguities and the
perception of solid objects. Perception, 35(10), 1331-1350.

Wiebel, C. B., & Gegenfurtner, K. R. (2014). Early differential processing of material
images : Evidence from ERP classification. Journal of Vision, 14(2014), 1-13.

Wiebel, C. B., Valsecchi, M., & Gegenfurtner, K. R. (2013). The speed and accuracy of
material recognition in natural images. Attention, Perception & Psychophysics, 75(5),
954-66.



Wakana Hata, Isamu Motoyoshi 18(9)
Bidirectional aftereffects in perceived contrast 2018
Journal of Vision 1-13

DOl
10.1167/18.9.12

Isamu Motoyoshi

Natural illumination and the style of western and eastern paintings

The skin of things : A symposium on perceiving and painting material properties

2018

Rembrandt van Rijn

2019

2019

2018

2018




ASCONE2018

2018

29

2018

2018

2018

2019

368

2019




2018

608




