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Investigation of object color perception and illumination light estimation
mechanisms in real environments using psychophysical experiments and
spectroscopic measurements
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The objectives of this study were to construct a method for measuring
non-uniform illuminant and creating simulated illumination images by using spectral measurements,
and to clarify the perception of object color and lightness under non-uniform illuminant
environments and the mechanism of estimating illumination in the visual system by using
psychophysical experiments. This research project established a method for approximate spectral
measurement of non-uniform illumination in a scene using hyperspectral data and a method for
creating simulation images of the scene under arbitrary light sources. In addition, psychophysical
experiments using the created simulated images of non-uniform illumination or images in which the
material impression of the subject was controlled showed that the perception of the color and
lightness of objects is related to the materiality of the scene and the non-uniform illuminant

environment.



Golz & MacL eod (2002)
MacLeod

Uchikawa,
Fukuda, et al. 2012

Foster, 2019

@

LED

@

4000K 6500K 20000K



€y

a @
5 5|
& |
@ & A8 g.a\[
() 02 03 04 02 03 04
EEx BEx
(a) RAXDHWER  (b) BH 2L — a2 viE
@
(b)
@
#x
Y
=
_I_|
)
&
EXS
N
& f
& i
C_I1C1C ] . .
B # &% &K F
TR MEZOE
2.
n o, (2024). , 2024

2)Morimoto, Zhang, Fukuda, Uchikawa (2022). Spectral measurement of daylights and surface properties of natural objects in
Japan, Optics Express, 30 (3), 3183-3204

3)Fukuda, Hara (2019). Effect of Object Recognition on the Object-color Appearance Mode Limitation, ACA 2019 Nagoya

4)Yamagata, Fukuda (2023). The switching glare illusion: Appearance and disappearance of glare effect due to figure-ground
reversal, i-Perception, 14(3), 1-6



5 5 4 5

Yamagata Risa Fukuda Kazuho 14

The switching glare illusion: Appearance and disappearance of glare effect due to figure-ground 2023

reversal

i-Perception 3) 1-6
DOl

10.1177/20416695231179627

Takuma Morimoto, Cong Zhang, Kazuho Fukuda, Keiji Uchikawa 30 (3)

Spectral measurement of daylights and surface properties of natural objects in Japan 2022

Optics Express 3183, 3204
DOl

10.1364/0E.441063

Takuma Morimoto, Ai Numata, Kazuho Fukuda, Keiji Uchikawa 21 (13)

Luminosity thresholds of colored surfaces are determined by their upper-limit luminances 2021

empirically internalized in the visual system

Journal of Vision 7-1, 7-23
DOl

10.1167/jov.21.13.3

Takuma Morimoto, Kazuho Fukuda, Keiji Uchikawa 178

Explaining #theShoe based on the optimal color hypothesis: The role of chromaticity vs. 2021

luminance distribution in an ambiguous image

Vision Research 117-123

DOl
10.1016/j .visres.2020.10.007




Takuma Morimoto, Takahiro Kusuyama, Kazuho Fukuda, Keiji Uchikawa 21 (1)
Human color constancy based on the geometry of color distributions 2021
Journal of Vision 1-28

DOl
10.1167/jov.21.3.7

12 0 6
2024

2024
2024

2024

Risa Yamagata, Kazuho Fukuda

Perceptual Alternation in Colored Switching Glare Illusion

The 7th ASIA Color Association Conference (ACA 2022 Taipei)

2022




Takuma Morimoto, Kazuho Fukuda, Keiji Uchikawa

Spectral measurements of reflectance and transmittance of natural objects and daylight in Japan

European Conference of Visual Perception

2021

2020

Kazuho Fukuda, Takuma Morimoto, Ben Kusano, Keiji Uchikawa

Illuminants estimated by human observers for natural objects under daylights compared with those predicted by the optimal
color hypothesis

O0SA Fall Vision Meeting 2019

2019

Kazuho Fukuda, Kotoe Hara

Effect of Object Recognition on the Object-color Appearance Mode Limitation

The 5th Asia Color Association Conference (ACA2019 Nagoya)

2019




Keiji Uchikawa, Kazuho Fukuda, Takuma Morimoto

Predicting the luminosity thresholds for chromatic stimuli by the optimal color hypothesis

O0SA Fall Vision Meeting 2017

2017

Keiji Uchikawa, Kazuho Fukuda

Illuminant estimation by the optimal color hypothesis for natural objects and daylights

The 24th Symposium of the International Colour

Vision Society (ICVS 2017)

2017

2017

"#TheDress"

19

2017




2017

2023

208




