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The products have a peculiar colour.  People give the colour to the products.  The products in a nature, on the other hand,
which include the living things themselves, also have an intrinsic colour.  Although the study subject why living things
produce the colour and have the colour, has hardly been clarified yet, it is known about the structure and the pigment
materials, which give the colour to the living things.

The lecture aims to deepen an understanding about the colour of living things. First, it is lectured what colour it is.
Students learn the mechanism of colour appearance, the evaluation of colour and colouring materials.  Furthermore, it
explains and argues about the advantages and functionality of the colour, biocolour materials and so on.  Students present
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about the results of a research on a learning challenges and discuss on them to deepen an understanding of biocolour

science.

v

FEDR)EBIZ /Learning Objectives

B | NMFAAT7—0B#EEZ LY ED D,
BEOHIEZEST %,

EYREEREES,

ZEOHAENTZEbALHREFL, BRICHHEICER %,

= | To deepen an understanding of biocolour
To understand how to evaluate colours
To learn colourants obtained from plants, animals and bacteria
To present the contents of each student studied and researched clearly and to answer the question accurately
3 B2 DERE O S / Fulfillment of Course Goals (JABEE BS:&ERIB D )
H
ES

REHEIER /Course Plan

No. 18 H Topics AZA Content

1 BH|1l &2&xomE (1) BORE,
EBABREN DS,
B LN EBAIE,
WElL, HBE LTOH, 74 brild, IFELTDOR, EF AT, KOWE (K& -
BT - 980,

ZE | Physics of colour and light (I) | The nature of colour.

The mechanism of the generation of light.
Colour, light and observer.
What the wave is.
Light as wave.
What photon is.
Light as particle.
Quantum mechanics.
The characteristics of light (reflection, refraction, dispersion).

2 H |2 &&xomE () HoWE BREL - @I - T8, AR7 bLEXDE, XRELYEE, BRLBER,
Z& | Physics of colour and light (II) | The characteristics of light (scattering, diffraction and interference).
Spectra and the colour of light.

Light source colour and object colour.
Pigment and structural colour.
3 B |3 &&iEd[mn EORE - HE, ENVRNIEE, &L BRE,
Z | Whatis colour? Mechanism of colour arising.  Colour, light and observer.
4 B |4 EOARLBELE AL DOHNRZ B0 ?REICOVT, REROEE, BEADESR, EROBEREE,
RIzER, E2HET 2B, NDEE,
BORH, CELEOER, EBXICET2HERE, HEEHRCIIE LicDES,
Z | Perception of colour and | Why do we see objects?
psychological aspect of colour | Eyesight.
The structure of an eyeball.
Pigment in the retina.
Visual information transmission.
Mechanism of the colour perception.
Story of the brain.
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Recognition of colour.
Basics of colour psychology.
[llusion regarding ¢
5 H |5 EBOEE; BrRIIEE, BE - - BE - LE, COTEROER, ZFEMH. BFAeH, XYZ
=RIHE, FEel,
%= | Quantification of colour Quantification of colour
6 H |6 x&EX ClExy £, CIE L*a*b*&REiE, XYZ ZFIBED LD L*a*b* RERE~DEBETEH
&Ko BIIfR, RGB & L*a*b*,
Z | Colour system ClExy chromaticity. CIE L*a*b* colour system. Conversion and calculation
method to the L*a*b* colour system values from the XYZ tristimulus values.  Color
solid. RGB and L*a*b*.
7 H | 7. Biocolourant EYBEROBREESRE, EMEROEPEROBE L HE,
Z | Biocolourant Origins and sorts of biocolourants.  Functions and characteristics of biocolourants.
8 B | 8. Biocolourant VEIE{(AD{L | £MEEYWEERE L L1-6BF - ZROEREZTOME, NMFRXR=XTFTYTILEL
BN FR=ZTT YT I TOHEE &G
% | Chemisatry of biocolourants | Synthesis and characteristics of pigments and dyestuffs out of materials nature
and dye precursors, and | origin. Their functions and characteristics as biobased materials.
biobased materials
9 H |9 ZEHX N FEOFAENBRDORER L ERICE, FMEBT. #Hil.
& | Presentation by students (1) Presentation by students.  Question and discussion.  Supplemental remarks and
comments.
10 | B | 10, ZE£FK () FEOFENBORKEERICE, MEBT. Hil
& | Presentation by students (II) Presentation by students.  Question and discussion.  Supplemental remarks and
comments.
11 | B | 11, Z&EHE () FEOPENBORKEERICE, MEBT. Hil
ZE | Presentation by students (lII) Presentation by students.  Question and discussion.  Supplemental remarks and
comments.
12 | B | 12, 24EHE (V) FEOFAENBRORREERICE, FEBT. #Hil.
& | Presentation by students (1V) Presentation by students.  Question and discussion.  Supplemental remarks and
comments.
13 | B | 13, 2&EHE (V) FEORAENBRORKREERICE, FMEBT. #Hil.
Z | Presentation by students (V) Presentation by students.  Question and discussion.  Supplemental remarks and
comments.
14 | B | 14, Z2EHK (V) FEOFAENBORKREERICE, FEBT. #Hil.
Z | Presentation by students (VI) Presentation by students.  Question and discussion.  Supplemental remarks and
comments.
15 | H | 15. #&0fE® NWAFR=ZITIUTINEBIIODVWTOEREF L&,
Z | Conclusion Discussion and conclusion on biobased materials and colour.

BIEEH /Prerequisite(s)

H

e

=

REBRENFZE (¥ - BE%) /Required study time, Preparation and review

H | OBRIOFEEZICLr 5 JAKEZER> <. BRNMECETHBERELT DL,
Q527 RBEZREL. ERZEERL TRROERET 5,

Z | Allow enough time after each lecture for related study until you have a good understanding of the subject.
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| The students study and research the assigned topic, compile materials and prepare for their presentation.

ZRE S#EZF /Textbooks/Reference Books

H

MHEZIH L T KIT Moodle System #If7% & T&ERIZ#BHT %,

e

=

Reference materials are given during the lecture or through KIT Moodle System.

BiERHE D 7= R OEAE /Grading Policy

H D&% O KIT Moodle System (Z upload 92 REA~DHEERR (K 10%). QHFERICIRTY 2 REORE L ZHEORE
EIEHRRAD W 70%). QEZLEND (W20%) RS - G5t L CHRIETHEY 2, Z OBRICEROBRE LY BARAED
FHUFEEECLTHRT D,

K FHARABR TR S L,

% | Grades will be based on the following: (1)answers to assignments to be uploaded after the lecture (approx. 10 %), (2)
investigation of assignments to be presented during the lecture and students' reports or presentations (approx. 70 %), and
3) questions and answers in the lectures or reports (approx. 20 %). Students will be graded on the basis of their understanding
of the lectures and their attitude to them.

% No term examination at the end of the semester.
BZ=18% /Point to consider
H | #RICIIEBNLEBE ClRA, BN - EREOBBNFKEZ T2 2 L2 HFT 2,
B - LFZOEBAREERL TELENDH D,
EETEHERXZESOT, B - WD - BY - RO ML - BAZORNBREZERL TELENH D,
KEBERFEMI—X (IGP) BEOATHRBRDO T, BRIIETEEBTITR I, BRICL BRI TR, TEEPVRE -
FERERERRT IBOEBLHBVTUTE D,
KAAENHEE L CHEBED oBMINBENIC, BEEICEIL THEA o@RICEZ L L AL,
Z | Give your opinion and question actively during the lecture!

It is necessary to understand the basic contents of physics and chemistry.
Students need to understand the contents of sequence, differentiation, integration, vector, geometry, etc in mathematics,
because formulas are used in the lecture.

% The course is a core subject offered by the International Graduate Program (IGP), so the lectures will be given in English.
Not only lectures by the lecturer, but also presentations by students on their research and study results will be given in
English.

% The lecturer does not answer personally your question on your academic record of the class.




