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Realtime Color Appearance Processing for Images with High Dynamic Range
IsHiHARA Daisuke, Isti Toru, Tsumura Norimichi, NakacucHi Toshiya, SHistikura Masami and Mivake Yoichi

With the recently progress of 3-D Computer Graphics techniques, the use of virtual prototyping has
increased in a product design process for automobile, consumer electronics, package, etc. A
function of the virtual prototyping is to reproduce a virtual product image with real color and feel of
a material (Shitsukan). When virtual product images are rendered with various lighting
environments, an appearance model is necessary to predict how the human visual system (HVS)
perceives the color and the Shitsukan of an object under different lighting conditions.

CIECAMO02 and iCAM are conventional appearance models. The CIECAMO2 is a color appearance
model and it does not support photographic data and high dynamic range (HDR) data to reproduce
virtual product images in real scenes, e.g., under sunlight, indoor light, and shade. The iCAM is
suggested as an improved model of the CIECAMO2 to support photographic data and HDR data.
However, this model cannot always accurately predict the HVS perception.

We propose a color and Shitsukan reproduction technique with an appearance model for the HDR
data by expanding the CIECAMO02, and develop a realtime rendering application on a graphic
hardware (GPU). As a result of subjective evaluation for still images and interactive images, our
reproduction technique predicted the HVS perception more accurate than the iCAM.
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Yb . average Y within viewing
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S : average Y within viewing
angle more than 10 degrees

Fig.3 Averaging area to calculate Ys and S.
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without color appearance model

proposed method

Fig.4 Implementation result of realtime rendering.
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Fig.6 Still image using iCAM for color appearance model.
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Characterization of Polyurethane Resin Using Pulse NMR
and High Resolution Solid-State NMR

Amemiva Akiko

Polyurethane (PU) resins are believed to have segment structure, in which polyol components form
"soft segments (SS)" while diisocyanate and chain extender (CHEX) components form "hard
segments (HS)". Difference in micro-phase-separated structure of HS and SS greatly influences on
physical properties of the resin. Solid-state NMR is an important tool to investigate such structure.
Various PU samples from different raw-materials were subjected to solid-state NMR measurement,
and the relationships between phase separation structure and physical properties were discussed.
Results of measurement (pulse NMR and high-resolution solid-state NMR) showed that molecular
motion of HS influenced on physical properties. The NMR data showed that clear separation of hard
and soft domains (i.e., small amount of intermediate phase) was important to achieve superior

physical properties.
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Table 1 Result of Spin-Spin Relaxation Time Measurement by Pulse NMR
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Fig.4 Relation between elasticity and amount of each phase
by analyzed with pulse NMR.
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Amorphous Interface Crystalline
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Fig.5 Relation between hardness and amount of each
phase by analyzed with pulse NMR.
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Fig.6 Comparison of phase-amount ratio between samples
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Table 2 Tic Values of PU | and PU Il (sec)

Peakl |PeakO Peakd | Peakd [PeakOd
Urethane
Bond MDI
PUO | Crystalline |84.6 81.6 21.8 7.6
Interface
Amorphous|17.1 26.7 0.5 1.6 0.3
PUO |Crystalline |56.6 31.6 40.7 8.9
Interface  |23.1 16.8
Amorphous | 14.7 10.9 0.3 2.7 0.2
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Fig.10 CP/MAS and DD/MAS spectra of PU and its mixture
with polymera  before and after alloying.

11



ggn

Table 3 Tic Values (sec) of PU, Polymera , and Their
Mixture Before and After Alloying

Peakll |Peakl [Peak( [Peakl |Peakd [Peakl]
Urethane
Bond MDI  |a

PU/Polymera | Crystalline | 57.2 33.1 | 84.0 42.5 5.2
before alloy | Interface 245 13.0 175
Amorphous| 12.5 115 5.0 0.2 15 0.3

PU Crystalline | 56.6 31.6 40.7 3.9
Interface 23.1 16.8
Amorphous| 14.7 10.9 0.3 2.7 0.3
Polymera Crystalline 84.0
Interface 13.0
Amorphous 5.0
PU/Polymera | Crystalline | 32.9 31.3 | 80.0 39.7 5.2
after alloy Interface 12.7 11.7

Amorphous| 15.9 20.3 2.4 0.3 1.9 0.2

PU/polymer «
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Fig.11 CP/MAS spectra of PU/polymera alloy with various
mixing ratio.
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Fig.12 Spin-echo spectra of PU/polymera alloy with
various mixing ratio.
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Table 4 Ty, Values (msec) of PU, Polymera and
PU/Polymera Alloy

Peak Peakd | Peakd | Peakd | Peakd | Peakd
Urethane
Bond ood |a
PU/Polymera 2.7 2.7 185 2.2 21 2.7
after alloy
PU 0.7 3.1 25 31 2.9
Polymer a 24
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Accumulation of y -Aminobutyric Acid (GABA) in Spirulina
by Lactic Acid Fermentation, and the Antihypertensive Effect
SAkAKIBARA Masaki, YosHikawa Noritaka, Taroba Hiroyuki, INaFuku Keiichiro and Mivaci Takeshi

y -Amino butyric acid (GABA) is an inhibitory neurotransmitter, and its physiological function such
as reducing the blood pressure etc. has been attention. We have found the formation of GABA in
Spirulina fermented by lactic acid bacteria, and focused it. Lactobacillus brevis NBRC12520 was
selected by screening for lactic acid bacteria. The optimum conditions for fermentation was
obtained to accumulate GABA in Spirulina. GABA target value, more than 500mg/100g, was
achieved by culturing under the optimum conditions for 24hours. The accumulation of GABA at
900mg/100g was proved on the scale-up production test of 2500L fermenter. The lactic acid
fermented Spirulina showed the action of reducing the blood pressure from seventh week in

spontaneously hypertensive rats(SHR).
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ooooooooooooooooooooooon
000000 O0GABAD O ODOOOO (Table 1(B))O O
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O0o00ooo0opHOOOOOOOODOOpH6.500
000000000000 o0DOopHOO O OO pH5.0
OoooooogopHsOOOOOOOODOODO330
OO0O0GABAO O OOOOO

OOGABAD OO UOOOOOOOO O Lactobacillus
brevis NBRC125200 0 00 0000 OGYPOODO
GABAO 0 00O 0O OO O Lactococcus lactis ICM11580 O
0000000000 GABADDODOOOOOODODO

Table 1 Production of GABA by Lactic Acid Bacteria

Lactic acid bacterium GABA(Y g ml)

A) (B)
Lactococcus lactis JCM1158 >1593 23
L. lactis NBRC12007 256 22
Lactobacillus brevis NBRC3345 657 125
L. brevis NBRC12005 >1575 182
L. brevis NBRC12520 >1359 444
L. plantarum NBRC3070 82 83
L. plantarum JCM1149 47 13
L. plantarum JCM8341 35
L. plantarum JCM8346 53 28
L. plantarum JCM8347 45 12
Enterococcus casseliflvus NBRC12256 46 10
E. faecalis NBRC12966 22
Leuconostoc mesenteroides JCM6124 26
Pediococcus acidilactici JCM8791 25
P. pentosaceus JCM2024 22
Bacillus coagulans 24
Streptococcus faecalis 24

(A) GYP medium cotaining 1% sodium glutamate
(B) Spirulina medium
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Fig.1 Culture conditions, pH(A) and temperature(B)
influenceing the growth rate.
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Fig.2 Effect of pH(A) and air flow rate(B) on the
accumulation of GABA in lab fermentation test.
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Table 2 Optimum Conditions of the Accumulation of GABA

culture conditions Optimum value

pH 5.0
Temperature 370
Air flow rate 500mI0 mind 0.17vVVMO

ORP more than -100mV

Medium compositions | 10%Spirulina powderJ0.3% Xylo-oligosaccharide

Inoculated concentration | more than 1x 10°cfuld ml
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Fig.4 Time courses of GABA(o ), glutamic acid
contens([] ), and lactic acid bacteria (.o ) in lab scale
fermentation test.
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Fig.5 Time courses of GABA(o ), glutamic acid
contents([J ), and lactic acid bacteria(y ) in scale-up
fermentation test.
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Fig.6 Effects of lactic acid fermented Spirulina on systolic
blood pressure in spontaneously hypertensive rats.
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The Synthesis and Applications of Branched Polystyrene
Yawmazaki Hiroyuki, Nonocawa Daigo, Taker Toshio and MoriTa Tsuyoshi

Recently, the branched polymers have been studied for improvement of the processability. We
developed the novel branched-polystyrene that has pom-pom structure by multi-functional
macromonomer. The use of multi-functional macromonomer enabled the risk of the gelation to be
lowered, and enabled high content of branched polystyrene. The novel pom-pom structure
polystyrene is suitable for extensional processes like expanding, drawing, orienting, etc. On the
other hand, it has been examined to introduce the branch by other methods such as the organic
peroxide. However, these methods were not able to improve the processability greatly though these

were effective to improve productivity of polystyrene.
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Fig.3 Tandem extrusion process for the manufacture of
polystyrene foam sheet. (1)Primary extruder,
(2)blowing agent addition system, (3)Nol die,
(4)secondary extruder, (5)No2 die, (6)cooling
mandrel.

Table 1 Indentation load of expanded tray made from

polystyrene with multi-functional organic peroxides.

Properties of polystyrene

Functionality _of organic 1 2 "
peroxide
Mw x 10* 28 31 32
MFR g/10min 2.0 15 15
Properties of expanded tray
Indentation Kof 295 335 3.45
load

MFR: Melt Flow Rate(2000 ,49N)
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Table 2 Processability of Expanded Sheet

Hyperbranched PS Linear PS

Heating Time(s)

0.2

Draw Ratio
0.6

6
5
04] 3
0
0

o|o|Oo|&
O |Oo|w|a~N
oO|lw|d |au| o

O |O|w |4
o |lw|H |

0.8

Processability: (good) 5 ------- 1(poor,broken)
Draw ratio(] Height / Diameter

Table 3 Extrusion Pressure of Branched Polystyrene

Extrusion pressure (MPa)

No.1 die No.2 die
Hyperbranched PS 16 15
Branched PS 20 16
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Table 1 Comparison of MARINE TIARA and STC-TL about the Thermal Laminated Bond Strength and the Moldablity

Solvent in the Inks Bond Strength (N/25mm) Moldablity
MARINE TIARA (Water Based Type) Water/Alcohol >5.0N Good
STC-TL (Solvent Type) Ester/Alcohol >5.0N Good
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Formable Mirror-like Decorative Sheet “METARARE®”
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Colored Etching Agent “HI-VARIE® ASS” Series for Polyester Raising Fiber
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Label Stock for Recycling and Reusing “DAI-HEART® R Series
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Deodorant Decorative Board “DIC Centorini”
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Light Diffusion Film “LUMISTAR® #100MP132” for Mobile LCD

Required Vibration-Durability
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Peelable Film for Polyester Cup and Tray “DIFAREN®E7800PET”

Jododbododbogboobobobuobuobdib®E8O00PETU

goooon
gooagg

goooooo
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000
000000000000000000000000
000000000000000000000000
0000000000000000A-PETOOOODO
000000000000000000000000
00000000000000000000
00000000O000APETOOOOOOOOOO
000000000000000000000000
000 000000 E7800PET” O0OOOOOO
(Fig.1)0

Fig.l O0OOOOOOE7800PETO 00D OOOODODOCOOO
ood

42

goooooo

e 000O0ODOODODLDOODODO
FiglOOOOQOOOOOOOOODODOOOODOOOO

000000O0Frg2000000000DOOC0O0O0ODO

gobooobooboobboobooboboobn

gobooobooboobboobooboboobn

ggbooboobooboobobobobobd

®) )
(ADDDO0O000

(®)o0000
(0000000000000

Fig2 0000000

gobooboobbooboobobooboon
gobogoobooboobbooboobobobo
gobogoobooboobbooboobobobo
go0ob00o0Do0b0oD DOobOODO E7800PET O
gogbgobooboboboobo

“ 000000 E7800PET” DOUDLUODOODOO
gobogoobooboobbooboobobobo
gogbooboboboobooboooba

Fig30OOUODODOODDaDO0O0OO0O0O0O0OO0a100O
000DoooO0ooooboO0ODOOoOOoDOoOOOO
0000000 000002000 000000DO
goboooobooboobbooboobobobo
goboooobooboobbooboobbooboo
goooood
gobobbooooooooobbboooooooobobo

goooobbooooooobobbbooboooa

DIC Technical Review No.12 / 2006



ogobooooogn

oooooooo

gobOo0o0oooocobOOoooooobOboOooooaon
ooooboooooooocooooon

ooooooooobooooobooooooboooo
ooooboooooboobcooooo

ooooooooobooooobooooooooo
cOoooOoobOoooobooocOoobOoobcoon
cOoooOoobOoooobooocOoobOoobcoon
ooooooocooo

(b)
Jad:00

al:00Do0o0ooDooo

a2:. 000000000000 } 000000 E7800PET
a:0000000O0O0OOD0OO ooooooooo
a4: 000000 0000PET, etc.d

ObO:0000

Fig3 O0O0O0O0O0O0O00COO

e LIUUUUOO
FigdDOOOODOOOODOOOOOOoOOoOooo
gogbooooboobbooboobbooboon
gogbooooboobbooboobbooboon
gogbooooboobbooboobbooboon
gobobboboobooboobooboobon

—y
o

o
|
|
|

Peel Strength [N/15mm]
(4]

0 Il
120 130 140 150 160 170 180 190
Heat Seal Temperature [°C]

Fig4a O0O0OO0O0O0O0O0OCOOOOOOOOOO

DIC Technical Review No.12 / 2006

e 1O OOO
goboobobooboobboobooobooboo
gobooboobobooboooboobboon
gboboooboboooobo™ booobooob
E7800PET" DO DODOOOOOUOUOOODODDDOO
gobooboobobuooboboooboobboon
goooboobooboobobobobooboon

e 11O OO

“ 000000 E7800PET” DO ODOOOODOO
gobbooobobOOouA-PETDOOODOOODODO
gooobooobooobooobda

gougogd

gogbogoboboobooboboobooooboo
gobogbooobuoobboooboobboon
gobogbooobuoobboooboobboon
gobogbooobuoobboooboobboon
gooooooboobooboooobo

ggbooobooboobboobooooboo
gooboobooobuoobbooobooboboon
gooboobooobuoobbooobooboboon
goboobooobuooboboobooboboon
agoo

ooooooo

ooooo

oooooo
cooooooocoooo
TEL : 043-498-2115

43



goooooobogo

Water Borne UV-Curable Core-Shell Dispersion for Coatings

“UNIDIC® V-7000 Series
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Fig. 1 Model structure of core-shell dispersion.

Table 1 Specification of UNIDIC V-7000 series

UNIDIC

Properties V-7300 V-7400
Appearance Milky White Milky White
N.V.(%) 28-32 28-32
Viscosity(mPas, at 2501) 50 - 1500 50 - 1500
pH 4.0-6.0 4.0-6.0
Solvents Water Water

PnP* <5% PnP <5%
Characteristic Hard coat Standard

* PnP : Propylene glycol n-propyl ether
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Table 2 Film Performance of UNIDIC V-7000 series

UNIDIC
Properties V-7300 V-7400 Solvnet Based UA®?
Film appearance Clear Clear Clear
Pencil hardness 5H 4H 5H
Steel-wool abrasion™ (A Haze) 10.6 21.3 9.7
Primary adhesion to PMMA 100/100 100/100 100/100
Hot-water proof (700 , 5Hrs) 100/100 100/100 100/100

Substrate : PMMA, Photoinitiater : Dar.1173 4% on solid

Cure condition : Film thickness 10y m, Preheating 800 , 10min, Irradiation condition 80W, 1000mJ/cm?

*1 Abrasion resistance test : Load 440g, 10d.r, #0000 grade steel wool

*2 UA : Urethane acrylate
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