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1. Objective

Color and visual information play crucial roles, being the central medium of human related information

processing. In information systems, which process all forms of information involving humans, color and visual

information are the primary means of information presentation. In particular, color is used extensively in

information systems and technologies. However, scientific and applicability aspects of human visual

information processing and human behavior have not been well investigated. In addition, many studies in

visual perception have not mentioned potential and practical applications of their findings, and many of the

applicable studies in visual information processing, such as image analysis and image retrieval, have ignored

how the human brain works to process images. Therefore, within the context of knowledge of human

perception and recognition, this project aims to deepen our understanding of color and illumination control,

shape and color recognition, and visual information processing in behavioral tasks. Subsequently, algorithms

for applications will be developed that focus on computational model simulation methodology.

2. Project Outline

This project has three research areas, as follows.

(a) Age-related Changes in Visual Perception:

Human vision senescently changes because of anatomical and physiological age-related deteriorations.

Specifically, increment of lens density and decrement of cone sensitivities with age should cause 

extensive changes in visual perception. However, these changes affect little in many aspects of visual 

performance. For example, color appearance is relatively stable throughout a person’s life span. In this 

research area, age-related change in visual performance will be measured, and estimate these changes 

by means of empirical models. [See refs 2, 6, 11 and 12] 

(b) Color Perception and Color Processing Models:

Some people have dichromatism in color vision, in which only two independent colors rather than three

colors are required to match a certain color. Red-green dichromatism is a typical dichromatism; it

causes reduced appearance of both redness and greenness. However, dichromatic people can accurately

identify color names of standard color chips, even they cannot discriminate red and green in color tests.

In this area, further investigation will be made to clarify this unexpected conflict. [See refs 1, 2 and 6]

(c) Impulse response functions (IRFs) of Human Visual System:

Impulse response function (IRF) is defined as perceptual and/or cognitive response of entire human

visual processing system to a flashlight as a function of time. Regardless of the uncountable number of 

neurons concerning to the information process, the human system can control and synchronize divided 

information in the brain and can make a certain perception (and/or cognition). Thus, measurement of 

IRFs with sophisticated stimulus can be a good tool to investigate and analyze subsystems of the human 

visual processes, such as color and shape. [See refs. 4,6, and 11] 

In sub-projects in these research areas, the basic procedure will be: firstly human observers’ visual performance 

will be measured and analyzed to find factors that influence performance. Secondly, a computational model 

will be made based on those factors using model simulation of the human visual performance. Thirdly, 



accuracy of computational model simulation will be evaluated by comparison with real visual performance. 

3. Expected Performance

In this project, the successful candidate would be expected to:

(a) Make good proposals regarding a project including experiments, especially for a Ph.D. (SSP) project.

(This part will be initially evaluated by the research proposal in SSP application documents)

(b) Contributing to supervisor’s projects to learn protocols and procedures for high quality research.

(c) Working independently in experimental preparation, work and data analysis.

(d) Assisting the senior members (most likely masters students) in the lab in all aspects of research activities.

(e) Share routine work in terms of managing the laboratory.

4. Required Skills and Knowledge

The successful candidate for this project will have the following knowledge and skills:

(a) Some background in vision, brain and/or psychological research is strongly preferred.

(b) Ability to communicate effectively in English, including writing research papers in English.

(c) Ability to adapt quickly to new research areas.

(d) Ability to collect, analyze and report to English research publications.

(e) High motivation to conduct foundation research on human factors.

(f) Programming skill (MATLAB), and strong ability in mathematics are preferred.

SSP status is restricted to a three-year period; all SSP students have to write at least two excellent research

papers for established English language journals within three years. Thus, it is strongly recommended that the 

accepted candidate will join the supervisor’s project immediately and soon establish one project in the four 

research areas as the core of his/her Ph.D. thesis. Additionally, the candidate’s proposals for new, creative, and 

interesting research subprojects are welcome. 

References (Underlined authors are SSP graduates of this laboratory) 

1) Ruiqing Ma, Ken-ichiro Kawamoto, and Keizo Shinomori, “Color constancy of color-deficient observers under illuminations defined by 

individual color discrimination ellipsoids,” Journal of the Optical Society of America, A, 33, pp. A283-A299, 2016. 

2) Keizo Shinomori, A. Panorgias, and J. S. Werner, “Discrimination thresholds of normal and anomalous trichromats: Model of senescent

changes in ocular media density on the Cambridge Colour Test,” J. Opt. Soc. Am. A, 33, pp. A65-A76, 2016. 

3) Miao Song, Keizo Shinomori, Qian Qian, Jun Yin and Weiming Zeng, “The change of expression configuration affects identity-dependent 

expression aftereffect but not identity-independent expression aftereffect,” Frontiers in Psychology (section Emotion Science) 6, Article 1937, 

pp.1-12 (Open Access), 2015. Doi: 10.3389/fpsyg.2015.01937

4) Lin Shi and Keizo Shinomori, “Amplitude difference and similar time course of impulse responses in positive- and negative- contrast 

detection,” Vision Research, 77, pp.21-31, 2013. 

5) Qian Qian, Keizo Shinomori and Miao Song: “Gaze cueing as a function of perceived gaze direction,” Japanese Psychological Research, 55, 

pp.264-272, 2013. 

6) Keizo Shinomori and John S. Werner: “Aging of human short-wave cone pathways,” Proceedings of the National Academy of Science of the 

United States of America (PNAS), 109 (33), pp.13422-13427, 2012. 

7) Qian Qian, Miao Song, Keizo Shinomori and Feng Wang: “The functional role of alternation advantage in the sequence effect of symbolic

cueing with nonpredictive arrow cues,” Attention, Perception and Psychophysics, 74, pp.1430-1436, 2012. 

8) Qian Qian, Keizo Shinomori, and Miao Song: " Sequence effects by non-predictive arrow cues," Psychological Research, 76, 2012, 

pp.253-262, 2012. 

9) Miao Song, Keizo Shinomori and Shiyong Zhang: "The Influence of a low-level color or figure adaptation on a high-level face perception," 

IEICE (the Institute of Electronics, Information and Communication Engineers) Transactions, Information and Systems: D, vol. E93-D(1),

pp.176-184, 2010. 

10) Miao Song, Keizo Shinomori and Shiyong Zhang: "How do facial parts contribute to expression perception? An answer from the high-level

face adaptation," INFORMATION (J. of Int. Info. Inst.), 13(6), pp.1947-1956, 2010. 

11) Keizo Shinomori and John S. Werner: “The impulse response of S-cone pathways in detection of increments and decrements”, Visual 

Neuroscience, 25(3), pp.341-347, 2008. 

12) Keio Shinomori: ”Senescent changes in color discrimination and color appearance,” Journal of Light & Visual Environment (Journal of The

Illuminating Engineering Institute of Japan), 24,(2) , pp.40-44, 2000. 



See my web page: 

http://www.kochi-tech.ac.jp/kut_E/graduate/project-leader/keizo-shinomori.html http://www.kochi-tech.ac.jp/kut_E/about/

prof/shinomori-keizo.html 

See our admission guidelines: 

https://www.kochi-tech.ac.jp/english/admission/ssp_aft19oct/ssp_application_guideline.html

Contact 

E-mail: shinomori.keizo@kochi-tech.ac.jp

http://www.kochi-tech.ac.jp/kut_E/graduate/project-leader/keizo-shinomori.html
http://www.kochi-tech.ac.jp/kut_E/about/prof/shinomori-keizo.html
https://www.kochi-tech.ac.jp/english/admission/ssp/guideline.html
mailto:shinomori.keizo@kochi-tech.ac.jp

