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Abstract 
ENERGY is the most important resource in Wireless Sensor Network (WSN) [1], because it determines the lifetime of a 
sensor node. Since the sensor nodes are usually powered by limited power batteries, low energy consumption is very 
important, in order to prolong the network lifetime of WSN. In recent years, many researchers designed and developed 
techniques for prolonging the network lifetime of WSN [1,2]. One of the techniques is mobile relay [3,4,5]. The concept 
of mobile relay is that some movable nodes change their location so as to minimize the total energy consumed by both 
wireless transmission and locomotion. Mobile relay needs to determine an initial route, which describes the sequence of 
nodes used for relaying the data from a source node to a sink node, and then the relaying nodes change their location so as 
to reduce their energy consumption.  

In previous studies, we have already proposed Battery-Aware Initial Route Construction-Dijkstra’s algorithm 
(BAIR-D) for determining the initial route based on Dijkstra’s algorithm [6]. This method can construct the optimal path 
in terms of given cost function. Further, the algorithm takes into account nodes’ battery levels and avoids using nodes with 
low battery levels. However, when applying it to multiple sources, a problem arises. Since BAIR-D constructs the optimal 
path for each source, the constructed paths are necessarily overlapped with a high probability. The path-overlap increases 
the energy consumption of the nodes on overlapped paths. This makes the overloaded nodes go quickly down. 

 In this paper, we propose battery-aware multiple route construction with path-overlap avoidance (BMRC-POA). To 
overcome the problem in the conventional method, BMRC-POA finds the initial route for mobile relay with path-overlap 
avoidance. It avoids some nodes to be a relaying node for multiple source nodes. It also avoids the source node to be a 
relaying node to another source node. Avoiding path-overlap in multiple route construction can save the energy for some 
sensor nodes. Therefore, it can prolong the lifetime of sensor nodes. This method consists of two steps. First, the initial 
route construction for every source node is determined without path-overlap. Second, if some source nodes have no route, 
then the initial route construction is performed with a path-overlap scenario. We compare BMRC-POA and BAIR-D in 
terms of the number of operating rounds and the successful rate of initial route construction. Further, we compare both of 
the methods in terms of the total cost. The effectiveness of BMRC-POA is demonstrated by using numerical simulation. 
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Abstract 

Many studies on modeling of fuzzy inference systems have been made. The issue of these studies is to construct 

automatically fuzzy systems with interpretability and accuracy from learning data based on meta-heuristic methods[1]. 

Since accuracy and interpretability are contradicting issues, there are some disadvantages for self-tuning method[2]. 

Obvious drawbacks of the method are lack of interpretability and getting stuck in a shallow local minimum. Therefore, 

the conventional learning methods with multi-objective fuzzy modeling and fuzzy modeling with constrained 

parameters of the ranges have become popular. However, there are little studies on effective learning methods of fuzzy 

inference systems dealing with interpretability and accuracy. In this paper, we will propose a fuzzy inference system 

with interpretability. Firstly, it is proved that the proposed model is an universal approximator of continuous 

functions[3]. Further, the capability of the proposed model learned by the steepest descend method is compared with the 

conventional models using function approximation problems. Lastly, the proposed model is applied to obstacle 

avoidance and the capability of interpretability is shown[4]. 
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Abstract 

Nowadays, video camera is commonly used everywhere and demand of retrieving a single shot from video sequence is 

increasing[1][2][3]. Since resolution of video camera is usually lower than that of digital camera, simply cutting out a 

frame from a video sequence ends up with low quality. Further, because of the necessity of high fps on video camera, 

video data inevitably contains motion blur and it leads mis-registration between frames which is critical for multi-frame 

super-resolution. In this paper, we propose a method to restore high-resolution image from a video sequence 

considering motion blur. Since the frame-rate of a video camera is high, motion of the object in successive frames is 

small, and thus, stable feature tracking during short sequences is possible even if there is a blur.[4][5] Thus, we adopt a 

division/integration approach to realize robust tracking for long sequence. We also propose a simultaneous deblur and 

super-resolution technique using multiple images based on MAP estimation. 

Experimental results are shown to prove the strength of our method.  (Figure.1) 

   

(a) Input (b) Deblurring only (c) SR only (d) SR + deblur (proposed) 

Figure 1. Real scene experimental results. 
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Abstract 

This paper describes experimental results on total temperature measurement of nitrogen micro-jet from micro-tubes 

outlet measured for the wide range from unchoked to choked flow.  The experiments were preformed for a stainless 

micro-tube of 523.2 m in diameter whose temperature difference between the wall and inlet was maintained at 2, 5 and 

10 K by circulating water around the micro-tube, respectively (Fig. 1).  The gas flows out to the atmospheric condition.  

A thermally insulated tube of foamed polystyrene with six baffles fabricated by the companion paper where the gas 

velocity reduces and the kinetic energy is converted into the thermal energy, was attached to the outlet of the micro-tube.  

The inner diameter of the polystyrene tube is 22 mm.  The baffles are equally spaced and the intervals of the baffles 

tested are 5 and 10 mm to investigate the effect of the interval of the baffle on the reduction of the gas velocity.  The 

gas temperature measured by thermocouples at locations of baffles is considered as total temperature.  The measured 

total temperature is higher than the wall temperature and increases with increasing the stagnation pressure (Reynolds 

number) for unchoked flow since the additional heat transfer from the wall to the gas near the micro-tube outlet caused 

by the temperature fall due to the energy conversion into the kinetic energy.  It decreases in the insulated tube for 

chocked flow since Joule-Thomson effect is dominant in the insulated tube.  The measured total temperatures are 

compared with results obtained by numerical computations (Fig. 2 ). 
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Abstract 

This paper proposes and demonstrates a dual-band Wireless Communication and Power Transmission (WiCoPT) 

system for a wireless health monitoring sensor network in Reusable Vehicle Test (RVT). Fig. 1 shows the wireless 

health monitoring system based on the dual-band WiCoPT. The proposed dual-band WiCoPT system employs 25 

GHz-band for uplink and data transfer and 5 GHz-band for downlink and power transfer, resulting in an efficient 

wireless sensor system. The paper also analyzed the interference between uplink signals and downlink signals on the IC 

tag. When the interference power level from the downlink is less than 0 dBm on the IC tag, the uplink performances are 

suitable (Fig. 2). While the stable performance of the downlink are achieved when the interference power level from the 

base station is less than -25 dBm (Fig. 3). Under the above conditions, each EVM value is less than 10%. In addition, 

the uplink performances slightly depend on the linearity of the output power amplifier. Those results provide us a 

design guide to realize the WiCoPT health monitoring system in 

the RVT. 
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Fig. 1. Dual-band WiCoPT system 
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Abstract 
 Future mobile communication systems demanded a carrier aggregation (CA) techniques and a 
multi-input multi-output (MIMO) transmission system to increase data traffic[1]-[3]. A high linear 
multiband low-noise amplifier (LNA) is a key component to realize the future systems. This paper 
analyzes the relationship between the Adjacent Channel Leakage power Ration (ACLR) and 
performances of the LNA and band pass-filter in an RF front-end. To achieve -30dBc ACLR, for instance, 
low linear LNA requires -55 dB out of band suppression BPF to achieve the same ACLR. These results 
provided a design guidance of the receiver on the mobile base station for system designers. 
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Abstract 
In this paper, the structural morphogenesis for a grid shell with the members of uniform length and cross section is 

indicated. The design of the grid shell structure with free curved surface for a large space became realizable from the 
confirmation of the structural rationality and the improvement in construction technology. However, the constraint for the 
productivity and constructability of these structures are produced in the length and cross section of the structural 
members.

In general, an optimization technique is used to obtain the global optimal solution. One of the authors proposed GA with 
immune system (ISGA) [1] for the structural optimization procedure that implemented the manipulation of the decent 
solutions search. The decent solutions have comparatively high evaluation value including the global optimal solution and 
the local optimal solutions and those neighborhood solutions. The decent solutions obtained by ISGA maintain diversity 
both in the design variable space and the objective function space. This structural optimization procedure with the 
manipulation of the decent solutions search is applied to structural morphogenesis for the grid shell [2]. The acquisition of 
the obtained rational and diversified solution forms will be used to support designer’s idea. 

In the numerical examples, the decent solution forms of the analysis model for the symmetric grid shell structure are 
shown for an in plane rectangular geometry. First, we indicate the geometric relationship and computational procedure for 
creating curved surface using Bézier when the structural members are set to a uniform length and cross section. Next, we 
apply this technique to the structural morphogenesis for a grid shell with single-objective optimization problem for the 
total strain energy minimization or the bending strain energy minimization. Last, the structural properties of these decent 
solutions obtained by ISGA containing a global optimal solution and local optimal solutions are verified. 

Figure below are some numerical examples of the decent solution forms for the grid shell structure with uniform length 
of all members. The cross section of the member in these forms has been optimized. In the boundary condition of the 
analysis model, the corner parts are pinned support. 
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Abstract 
In the architecture field, structural shape optimization is needed to obtain form with mechanical rationality, and any of 

the multiple forms obtained by structural optimization can possibly support ideas of designer. Structural shape 
optimization has the heuristic optimization procedures such as genetic algorithm (GA) and swarm intelligence (SI) in one 
of the typical solution search techniques. GA is a scheme based on the mechanism of biological evolution. SI is a scheme 
that uses patterns found in self-organizing phenomena observed in nature. The well-known SI techniques include the 
particle swarm optimization (PSO), which is based on group behavior of birds and fish [1], and the artificial bee colony 
(ABC), which is based on the foraging behavior of a honeybee swarm [2], and are applied to a lot of structural 
optimization. A lot of SI including PSO and ABC attain a global optimal solution, and diversity on the design variable 
space of those solutions is low. The firefly algorithm (FA) was developed recently as the optimization computational 
scheme using a firefly’s ecology [3]. FA can attain both a global optimal solution and local optimal solutions by setting 
suitable computational parameters. However, the method for setting these parameters is comparatively difficult because 
the objective function space differs depending on the optimization problem [4]. In order to simplify the setting of these 
parameters in FA, we implement the computational scheme where the distance between two fireflies in the design 
variable space is dimensionless. 

In this study, FA is applied to the structural shape optimization of a free-form surface shell. The solution forms that are 
obtained by FA are compared with those obtained by PSO, ABC and differential evolution (DE) [5]. DE is an 
evolutionary computational scheme, and performs solution search manner in similar to GA. The forms-1-3 and forms-4-6 
that obtained by FA show solution forms that obtained by the total strain and bending strain energy minimization of a 
free-form surface shell structure, respectively. These solutions are applied to the local search [6] as an initial solution form, 
and it is indicated that the solution obtained by FA is extremal solution of a high estimation. In this paper, the 
effectiveness and the validity of FA for structural shape optimization are indicated through these numerical results. 
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Abstract 

Chitin is one of the most abundant biomass resources. Although the construction of nanostructures is an efficient 

method for chitin materialization [1], they generally tend to aggregate by drying [2]. In this study, we found that 

nanowire network structures were constructed from chitin derivatives by gas bubbling-ultrasonic treatments in water. 

Furthermore, we also have paid attention to an amidine group to develop chitin nanowire network with re-construction 

property because the group reversibly changes to the amidinium bicarbonate under CO2 atmosphere [3]. When chitin 

was first subjected to N2 gas bubbling-ultrasonic treatments in water, the SEM image showed that nanowire network 

structure was constructed (Figure 1a). Then, a partially deacetylated chitin (PDA-chitin) was prepared by deacetylation 

of acetamido groups of the product under alkaline conditions [4]. Amidine groups were introduced by the reaction of 

primary amines in PDA-chitin with N,N-dimethylacetamide dimethyl acetal. After the amidinated chitin was subjected 

to CO2 gas bubbling-ultrasonic treatments in water, the SEM image 

showed that nanowire network structure was remained. We 

examined re-nanostructuralization of the aggregated material, which 

was obtained by drying under reduced pressure. Consequently, the 

material was re-nanostructured by ultrasonic treatment in water 

(Figure 1b). This behavior was probably caused by the electrostatic 

repulsion of amidinium bicarbonates [5]. 
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Figure 1. SEM images of chitin after N2 bubbling
and ultrasonic treatments (a) and amidinium chitin 
after re-nanostructuration (b). 
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Abstract 
Phosphorylase is the enzyme that catalyzes phosphorolysis of -(1 4)-glucans at a nonreducing end, such as 

glycogen and amylose, giving -D-glucose 1-phosphate (Glc-1-P). By means of the reversibility of the reaction, -
(1 4)-glucans can be prepared by the phosphorylase-catalyzed -glucosylation using Glc-1-P as a glycosyl donor and 
a maltooligosaccharide as a glycosyl acceptor [1]. Because of loose specifiity for the recognition of substrates [2], 
phosphorylase recognizes several analogue substrates of Glc-1-P as glycosyl donors in -glycosylations to give non-
natural oligosaccharides. For example, we previously reported that -D-glucosamine 1-phosphate (GlcN-1-P) could be 
used as a glycosyl donor in potato phosphorylase-catalyzed enzymatic -glucosaminylation to give oligosaccharides 
having a glucosamine (GlcN) residue at a nonreducing end [3]. Because it is known that thermostable phosphorylase 
differs in recognition ability of substrates from potato phosphorylase, in this study, we have examined the thermostable 
phosphorylase-catalyzed enzymatic -glucosaminylations using GlcN-1-P (Figure 1). Consequently, we found that 
successive -glucosaminylations occurred by thermostable phosphorylase catalysis to give non-natural -glucosamine 
chains. When the enzymatic reaction was conducted in ammonia buffer containing Mg2+ ion, the -glucosaminylations 
were accelerated owing to the precipitation of inorganic phosphate to produce the high molecular weight products. 
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Figure 1. Thermostable phosphorylase-catalyzed successive -glucosaminylations of maltotriose 
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Abstract 
Amylose is a polysaccharide with helical conformation linked through (1 4)-glycosidic linkages. It is a well-

known host compound that forms inclusion complexes with hydrophobic guest compounds having relatively lower 
molecular weight. However, little has been reported regarding the formation of inclusion complexes between amylose 
and polymeric compounds. In the previous studies, we have developed a new methodology for the preparation of 
inclusion complexes composed of amylose and synthetic polymers such as poly(L-lactide) (PLLA), which was achieved 
by the phosphorylase-catalyzed enzymatic polymerization of -D-Glucose 1-phosphate salt (G-1-P) using a 
maltooligosaccharide primer in the presence of guest polymers. The representation of this reaction system is similar to 
the way that vines of plants grow twining around a rod. Accordingly, we have proposed that this polymerization method 
for the preparation of amylose-polymer inclusion complexes is named “vine-twining polymerization” [1]-[3]. In this 
study, we performed vine-twining polymerization using maltooligosaccharide-functionalized poly(L-lactide), which 
was a primer-guest conjugate (Figure 1). The XRD, 1H NMR, and GPC results of product indicated that the elongated 
amylose chain included PLLA each other to produce the inclusion supramolecular polymer [4]. 
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Figure 1 Preparation of supramolecular polymer by vine-twining polymerization using G7-PLLA 
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Abstract 

Carboxymethyl cellulose (CMC), an acidic polysaccharide, is one of the widely applied cellulose derivatives. On the 

other hand, chitin, an aminopolysaccharide, can be considered as a basic polysaccharide because of the presence of 

amino groups due to deacetylation of a few percents of acetamido groups. We already reported that a dispersion of 

chitin nanofibers (CNF) was obtained by regeneration technique from a chitin/1-allyl-3-methylimidazolium bromide ion 

gel using methanol [1-3]. To produce useful composite materials from these acidic and basic polysaccharides, in this 

study, we performed the preparation of CMC/CNF composite films by electrostatic interaction [4]. A water insoluble 

CMC film was first prepared by the treatment of a CMC sodium salt aqueous solution with the cation-exchange resin, 

followed by drying. The preparation of CMC/CNF composite films was performed by immersing the CMC films in the 

CNF dispersions with different contents. By the weight measurements of the resulting films, it was confirmed that the 

amounts of the absorbed CNF per unit area on the CMC films increased with increasing the CNF contents. The SEM 

images showed that CNF were absorbed on the CMC films, giving rise to the composite films (Figure). The composite 

films exhibited better mechanical property than that of the CMC film. 

References 
1. K. Prasad, M. Murakami, Y. Kaneko, A. Takada, Y. Nakamura, J. Kadokawa, Int. J. Biol. Macromol., 45, 221 

(2009). 
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4. D. Hatanaka, K. Yamamoto, and J. Kadokawa, Int. J. Biol. Macromol., 69, 35 (2014). 

Figure. SEM images of CMC/CNF composite films prepared by using CNF dispersions ((a) 0.75 mg/mL, 
(b) 1.5 mg/mL, (c) 3.0 mg/mL) 

(a) (b) (c) 
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Abstract 

Ionic liquids have been widely studied for their 

remarkable potential. However, little has been reported 

regarding the preparation of ionic liquids containing 

inorganic frameworks1). Recently, we successfully prepared a 

silsesquioxane (SQ) indicating ionic liquid nature by sol-gel 

reaction of quaternary ammonium group-containing 

organotrialkoxysilane using aqueous 

bis(trifluoromethanesulfonyl)imide (TFSI)2).

In this study, a new SQ ionic liquid (SQ-IL) was prepared by the sol-gel reaction of imidazolium group-containing 

organotrialkoxysilane monomer (MTICl) in aqueous TFSI. The DSC thermogram of SQ-IL exhibited the endotherm 

peak at -25 ºC due to Tg and SQ-IL showed fluidity under 0 ºC, i.e. room temperature ionic liquid. We also investigated 

the correlation between the structure of silsesquioxane and ionic liquid nature. 

References 
1)  K. Tanaka, F. Ishiguro, and Y. Chujo, J. Am. Chem. Soc., 2010, 132, 17649. 
2)  T. Ishii, T. Mizumo, and Y. Kaneko, Bull. Chem. Soc. Jpn., 2014, 87, 155. 

Scheme 1. Preparation of SQ-IL by hydrolytic 
condensation (sol-gel reaction) of MTICl using 
TFSI aq. 
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Abstract 

Silsesquioxanes (SQs) have attracted much 

attention in the research fields of 

organic-inorganic hybrid materials. However, 

the soluble polySQs (PSQs) with regular 

structures have only been obtained in the 

limited cases. So far, we reported that 

ammonium group-containing rod-like 

(ladder-like) PSQs with the hexagonally 

stacked structure (PSQ-NH3Cl) was successfully prepared by the sol-gel reaction of 3-aminopropyltrimethoxysilane 

(APTMOS) using aqueous strong acid such as HCl 1).

In this study, we synthesized hydrophobic PSQs by the reaction of PSQ-NH3Cl with various hydrophobic carboxylic 

acid chlorides in the presence of triethylamine in a mixed solvent of water and DMF (Scheme 1). In addition, we 

investigated the preparation of the hybrid films of organic polymer, i.e. polystyrene and polymethylmethacrylate, with 

the resulting hydrophobic PSQs. 

Reference 
1)  Y. Kaneko et al., Chem. Mater. 2004, 16, 3417.; Polymer 2005, 46, 1828.; Z. Kristallogr. 2007, 222, 656.; 
Kobunshi Ronbunshu (Japanese) 2010, 67, 280.; Int. J. Polym. Sci. 2012, 684278. 

Scheme 1. Synthesis of hydrophobic PSQs. 
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Abstract 

Hybrids formed by noncovalent interactions between photofunctional 

compounds and chiral molecules have attracted considerable attention 

because of their potential application in circularly polarized 

luminescent materials. However, there have been few reports regarding 

hybridization using inorganic compounds such as siloxane-based 

materials as chiral inductors. So far, we have reported the preparation 

of ladder-like polysilsesquioxanes (PSQs) containing chiral and 

ammonium side-chain groups and the investigation of their chiral 

induction behavior into dye compounds1). However, these PSQs were 

insoluble in water. 

In this study, therefore, we prepared water-soluble ladder-like PSQs containing chiral groups by reaction of PSQ 

containing ammonium groups2) with chiral glycidyl methyl ethers (GMEs). In addition, it was found that the chirality 

was induced from the chiral PSQs into dye compound in water. 

References 
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Abstract 

Cage-like oligosilsesquioxane (POSS)-containing 

polymers have attracted much attention because they 

have potentials to exhibit superior thermal and 

mechanical stabilities due to siloxane (Si-O-Si) bond 

frameworks. On the other hands, recently, we reported 

the facile preparation of POSS compounds by the 

hydrolytic condensation of amino group-containing 

organotrialkoxysilanes using superacid such as 

CF3SO3H aqueous solution.1), 2) In this study, we found 

that the soluble polymer composed of POSS units 

(POSS polymer) was successfully prepared in one-step 

by hydrolytic condensation of the mixture of two types of amino group-containing organotrialkoxysilanes, 

3-(2-aminoethylamino)propyltrimethoxysilane (AEAPTMOS) as a raw material of POSS and 

bis[3-(trimethoxysilyl)propyl]amine (BTMOSPA) as a cross-linker, using aqueous CF3SO3H as a catalyst (Scheme 1). 

References 
1)  Y. Kaneko, M. Shoiriki, and T. Mizumo, J. Mater. Chem., 2012, 22, 14475. 
2)  T. Tokunaga, M. Shoiriki, T. Mizumo, and Y. Kaneko, J. Mater. Chem. C, 2014, 2, 2496.

Scheme 1. Preparation of Soluble Polymer 
Composed POSS Units. 
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Abstract 

We prepared a polysilsesquioxane (PSQ) containing 

phthalimido groups (PSQ-PI) by reaction of phthalic 

anhydride with amino group-containing ladder-like PSQ, 

which was prepared by the hydrolytic polycondensation 

of 3-aminopropyltrimethoxysilane monomer using HCl 

aqueous solution as a catalyst  (Scheme 1) 1). PSQ-PI 

was soluble in chloroform, DMF, and DMSO. In addition, 

this polymer showed a high thermal stability, which was 

confirmed by TGA.

Reference 
1)  Y. Kaneko et al., Chem. Mater., 2004, 16, 3417.; Polymer, 2005, 46, 1828.; Z. Kristallogr., 2007, 222, 656.; 
Kobunshi Ronbunshu (Japanese), 2010, 67, 280.; Int. J. Polym. Sci., 2012, 684278. 

Scheme 1. Preparation of PSQ-PI.
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Abstract 
Fluidized beds have been used as catalytic reactors since the development of the fluid catalytic cracking process. 

Although good fluidization establishment is necessary for the stable operation of a fluidized catalyst bed, the bed is 
disturbed by the defluidization that occurs when the reaction performed in the bed is accompanied by a decrease in the 
gas volume [1]. Some methods have been proposed to prevent the defluidization caused by the decrease in gas volume 
[2, 3]. However, even if these methods are utilized for these types of reactions, defluidization is not perfectly 
suppressed. In this paper, we studied the effectiveness of pressure fluctuation signals to detect defluidization causing 
conditions when CO2 methanation was performed in a fluidized catalyst bed. In addition, we studied whether the onset 
of defluidization itself could be predicted. For these purposes, continuous wavelet transfer (CWT) analysis was 
performed to determine the frequency characteristics of pressure drop fluctuations. On the basis of the results, the 
autocorrelation function was used to identify the fluidization conditions. 

The occurrence frequency of channeling and bed lifting depended on the reaction conditions. Even when the 
conditions were in the defluidization region [4], the bed was observed to be fully fluidized most of the time. We 
investigated the characteristics in this pseudo-stable region. The pressure drop was stable in this region, and the 
fluctuation amplitudes were not large as compared with the results in the good fluidization region. However, a 
comparison among the CWT analysis results clearly reveals that the intensity above 10 Hz decreased when the 
conditions were in the defluidization region.  

The pattern of the autocorrelation function was affected by the fluidization region. When the conditions were in the 
good fluidization region, the autocorrelation function changed periodically and the peak value gradually decreased with 
lag time. The dominant frequency was approximately 14 Hz. When the conditions were in the defluidization region. 
Because the maximum peak values decreased, the periodicity of the fluctuations was lowered. In addition, the dominant 
frequency was slightly lower than that in the good fluidization region. Generally, the dominant frequency of pressure 
fluctuations is related to the bubble frequency. High frequency of pressure fluctuations implies the existence of small 
bubbles [5]. Therefore, bubble size was probably increased in the defluidization region. Even when the bed appears to 
be fully fluidized according to our visual observation, the peak values of the autocorrelation functions decreased and/or 
the dominant frequency was lowered in the defluidization region. 

When the bed was fully fluidized in the defluidization region, the fluidization quality decreased because the emulsion 
phase expansion was reduced by the decrease in gas volume due to the reaction. Generally, the reactant concentration is 
high around bubbles and accordingly the reaction rate is high in this zone. Therefore, the voidage distribution in the 
emulsion phase was affected by the movement of bubbles. This probably influenced the frequency and the periodicity 
of the pressure drop fluctuations. 
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4)  Kai, T., K. Toriyama, K. Nishie, T. Takahashi, M. Nakajima, AIChE J. 52 3210–3215 (2006). 
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Abstract 
Biodiesel is produced by transesterification of fats and methanol. This fuel has attracted researchers’ attention for 

the reduction of fossil fuel consumption. However, glycerol is by-produced during the reaction. Since the methyl ester 
phase and glycerol phase mutually cannot solve each other, methyl esters can be separated using difference in specific 
gravity. The amount of the by-produced glycerol has inevitably increased with the increase of the biodiesel production. 
Consequently, the overproduction of glycerol has lowered the price of purified glycerol. Previously, some studies 
proved that the replacement of methanol with dimethyl carbonate (DMC) formed no glycerol [1]. Some of the studies 
using alkali catalysts required excessive amount of catalyst and dimethyl carbonate [2]. We modified the method of 
catalyst preparation when sodium methoxide was used in our pervious study [3]. In this study, we investigated better 
method to improve the efficiency of the reaction. In the investigation, we realized some details happening during 
reaction, and this may help to improve efficiency of the reaction under mild condition in future. 

For this study canola oil and DMC as reactant, and sodium methoxide (NaOCH3) as a heterogeneous catalyst were 
used. Reaction was performed in a round-bottomed glass flask and a Teflon tube reactor. To enhance the catalytic 
activity, we have prepared the catalyst by crystallization [3]. Samples were analyzed using high-performed liquid 
chromatography. 

The wave of ultrasonic could shake the radiated molecules. So in theoretically, preparing NaOCH3 catalyst under 
ultrasonic environment may avoid catalyst grow bigger during recrystallization process. However, in the experiment 
under ultrasonic environment, any improvement was not observed, and the conversion was the same with the result of 
our pervious study. 

When reaction performed in round-bottomed glass flask, DMC will evaporate into the gas phase even under the 
boiling point (90 °C). This caused the decrease in DMC concentration in the liquid phase, and the reduction of 
triglyceride conversion. To decrease evaporation of DMC during reaction, at initial stage of reaction set in lower 
temperature by temperature controller. The experimental result shows that those conversion was around 90–92%, 
compare these with pervious study in same condition, it had a bit improvement around 2–3%. 
 We used a tubular reactor to completely avoid evaporation of DMC. The length of the tube was 10 m. A round-
bottomed glass flask was used as a reactant reservoir. The reactant mixture containing catalyst was supplied by a micro 
tube pump. Conversion of the product was around 72%. The low conversion caused by duration of heating was too 
short and laminar flow made agglomerated catalyst stick together after reaction. Analysis of the brownish part in the 
tube by HPLC showed that this phase contained the high concentration of glycerol dicarbonate. The product is 
considered to be the material which reduced NaOCH3 catalyst activity and caused the catalyst agglomeration. 
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Abstract 

Recently popularized see-through augmented-reality (AR) systems produce optical flow in the entire visual field. 

It is possible that this optical flow interferes with the visual information given by the AR system. Previous studies have 

shown that the optical flow generated in a limited background affects the visual attention when stimuli are presented 

successively at the central visual field [1]. However, the relationship between the optical flow of the entire field and the 

visual attention is still unclear. To address this issue, we used the attentional blink (AB) phenomenon [2]; with two 

targets embedded in a rapid stream of stimuli, identification of the second target becomes difficult if it occurs 200-500 

ms after the first target (Fig.1A, 1B). We examined the effect of the optical flow induced by moving dots scattered 

across the entire visual field on AB (Fig.1C). The characteristics of the optical flow were varied by changing the 

direction, speed and number of moving dots (Fig.1D). The results of experiments revealed that there were no specific 

differences in AB size regardless of optical flow conditions (Fig. 1E). These results suggest that optical flow in the 

entire field may not have a significant impact on the visual attention in the environment of see-through AR. 

 
 
 
 
 

Figure 1. Figures used in the poster. 
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Abstract

Schramme showed that the S and (M+L) cone opponent color mechanism is responsible for seeing a 

yellowish apparent color at the transition of black to white and bluish one at the transition of white to 

black when Benham’s top is spinning [1]. To better understand this mechanism, we investigated the 

effects of adding blue or yellow sector at the transition edges (Fig.1A). Nine observers who had normal 

color vision were asked to judge whether the bluish tint component was greater in the experimental 

stimulus than in the spinning Benham’s top. We found that (1) the stimulus with yellow (or blue) colored 

sectors at black to white (or white to black) transitions induced bluish (or yellowish) color at both 

transitions, and (2) the stimulus with blue (or yellow) colored sectors at black to white (or white to black) 

transitions induced highly saturated bluish-color at the white to black edges but induced same amount of 

yellowish-colored arcs at the black to white edges compared with that of normal Benham’s top (Fig.1B). 

(1) and (2) together showed that yellow sector affects percepts at both transitions of black to white and 

white to black, but the blue sector affect only at the transition of white to black(Fig.1C). 
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