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Large shifted M cone
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Result
Deutan (N = 3) 

Discussion

Deuteranomalous (N = 3)

Significant difference between 
Stimulus 1 and other stimuli

Metamerism occurred with broader 
bandwidth than normal color vision

Verify the color discriminability of continuously 
modulating the spectral bandwidth of the metamers.

Background

Purpose

Observer metamerism occurs between 
color charts and wide gamut display.１）

Direct relationship between spectral bandwidth
 and metamerism hasn't been rigorously examined.

Previous
research

・Observer metamerism

Metamerism occurred in narrow-band stimuli

All stimuli are near chance level Stimulus 1,2 and 3 exceed the chance level

Metamerism did not occur

Normal color vision (N = 12)

*** *** **

Deuteranolous
Experimental result：

Metamerism in 
Stimulus 1, 2 and 3

Yaguchi’s model prediction3)：
ΔE*ab	: large in only Stimulus 1

Relationship between the observer metamerism of color vision diversity 
and the spectral bandwidth of primary color spectrum

Rei Nakayama, Graduate School of Science and Engineering, Chiba University
Hiromi Y Sato, Yoko Mizokami, Graduate School of Engineering, Chiba University

Stimuli

Procedure

Conclusion

：SD

The narrower the bandwidth, the more observer metamerism is to occur, and the effect is large in anomalous trichromat.
Narrowing the bandwidth of light-emitting elements would be inappropriate from the perspective of color vision diversity. 

：SD

**: p	< 0.01
***: p	< 0.005

Asano’s simulation model

← chance level

：SD

Simulation models 
may underestimate 

metamerism due to bandwidth

Normal color vision
Experimental result：

Metamerism in Stimulus 1
Asano’s model prediction2)：
ΔE*ab	:	large in Stimulus 1

Each stimulus 
evaluate 5 times

Color group 
8 types

3 sessions 

Normal color vision Deutan Deuteranomalous

Multiply by LMS function e.g.) CG1

Consistent with previous study4)

- Effect of individual differences
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