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In factory production lines, various man-machine cooperative systems are working. The 

systems increase the efficiency of laborer’s work and productivity. Manipulators must percept 

machine characteristics, and adjust their posture and addition force. Therefore, high operability 

systems that reduce manipurator's stress are desired. This paper describe a mathematical 

modeling of human manipulation which is important for designing the high operability systems. 

Fig.1 shows a target system and a positioning task. The manipulator grips the lever and moves 

the slider 0.3 meter to the right, then turn back to the starting point after reaching. A flow of 

modeling of manipulation using experimental data (position, velocity, force) is as follows. First, 

the data are converted to feature value and clustering them by k-means method. In this paper, it 

is assumed that the manipulation is composed of some modes[1]: acceleration mode, constant 

mode that maintains velocity, deceleration mode for positioning. The total number of clusters 

was set to 6 according to 3 modes × 2 motion directions. The switching conditions between each 

clusters were estimated by SVM. Next, the input-output (position and velocity - force) 

relationships are identified as ARX model from the experimental results belong to each cluster. 

The 6 models are switched to the other one according to the conditions estimated by SVM. 

Fig.2 shows the experimental and simulation results of the man-machine cooperative systems. 5 

vertical lines represent time when the mode switched. This result shows that the models 

represent human upper limb motion well. 
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Fig1. Experimental system and manipulation 

Fig2. Experimental and simulation results 
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Heart disease is one of the most dangerous but preventable disease that cause millions of 

deaths in the world today. So preventing the occurrence of heart disease is much important in 

order to reduce number of deaths. If people have a way to know that they are having a risk of 

occurring heart disease earlier, they have time to get correct actions to prevent it. So far there 

are several attempts made by researchers in order to predict possibility of heart disease 

occurrence. Up to now they have tried out several cutting edge technologies that come under 

information technology area. But the negative side of those attempts is the less accuracy. When 

it comes to the heart disease prediction, the highest priority goes to the accuracy of the results 

since wrong prediction results can cause deaths. This review article mainly focused on 

discussing pros and cons of methods and the technologies used for predictions and the levels of 

their accuracies.  

Facts that cause heart diseases such as blood pressure, cholesterol, age, gender, blood sugar, 

chest pain type, and etc. are known as risk factors. Those are the facts that feed into the machine 

as input attributes when generates prediction results using several prediction technologies. 

Technologies such as Decision Trees, Naïve Bayes, Neural Network, K-NN, and etc. are 

capable of discovering hidden patterns in a given dataset which includes risk factors with 

different combinations of values. Those risk factors have higher variety and availability. More 

than 15 risk factors can be found which cause heart disease in different levels of impacts. 

Therefore it is impossible to use all of them as inputs for predictions. Selecting correct set of 

risk factors which have higher impact of causing heart disease is a challenge. This review article 

has performed a detailed analysis of risk factors selection methods and the levels of their 

accuracies. When considering several prediction results taken out from the same method but 

with different types and amount of risk factors, can see significant fluctuations. This is also 

discussed in the article and analyzed best possible combinations, in order to gain high accurate 

predictions.  

For the purpose of gaining higher accuracy, apart from using one technology for prediction, 

multiple technologies combined and used as hybrid methods. Those hybrid methods show 

significant improvement of accuracy of predictions since they are capable of eliminating 

drawbacks of each methodology. Commonly used such methods are ID3, Naïve Bayes and 

Neural Network; K-NN and Hybrid fuzzy; Neural Network, Genetic Algorithm, and etc. 

Comparing and analyzing hybrid methods and accuracy levels are another aims of this article. 

As a summary, this review article is about the early prediction of heart diseases using tools 

and technologies comes under Information Technology. Under that, it includes detailed analysis 

of several attempts made for predictions of heart diseases based on risk factors and conducted a 

survey to find out best approaches that can be used for the predictions with higher accuracy 

level.  
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Conventional manual hydraulic steering system has a little of steering reaction force and a lot 

of total steering wheel revolution in order to move or hold rudder against drag due to propeller 

wake. Operability of the steering system seems to have room for improvement. 

Our group proposes an electronic control steering system, which has programmable steering 

characteristics. Because the programmable steering function can vary the number of total 

steering wheel revolution, this paper clarifies the operability of pleasure boats with respect to 

total steering wheel revolution and usability. 

For experiment, the electronic control steering system developed in Reference [1] is 

employed and the operability is evaluated by the concept of usability, which is specified by ISO 

9241-11. The subjects are three men who have a driver's license as experimental conditions, and 

who are beginners as for maneuvering. In the experiment, as the task course, 15 obstacles 

installed every 100 [m] in a line are set. The subjects were tasked to slalom quickly and safely. 

In this research, the condition of the total steering wheel revolution number in the electronic 

control steering system are set three patterns, such as one, three and six revolutions. 

Information on the speed of the hull at the time of ship maneuvering and time information is 

transmitted to another PC and each evaluation item is obtained by numerical calculation 

Figure 1 shows the evaluated operability with respect to three conditions of the revolution as 

the average of three subjects. From this figure, it can be seen that the operability was improved 

by mainly decreasing efficiency due to the steering wheel operation. 
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Figure 1 Operability with respect to total 

steering wheel revolution 
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The human activity detection and recognition using body-worn sensors are key issues for the 

wearable sensing technology. In the field of wearable sensing, the motion sensors (e.g. 

accelerometers and gyroscopes) are widely used for understanding human activities such as car 

driving, sports, healthcare assessments and so on.  

The goals of human motion analysis generally include the classification and/or 

characterization of movements of any particular individual. The purpose of classification is to 

comprehend what activity is being performed. On the other hand, the purpose of the 

characterization is to comprehend how any activity is being performed. To achieve these goals, 

the method of extraction for motion features from motion data have been discussed by many 

researchers in the fields of computer vision, robotics, and computer science. Mishima et al. [1] 

have proposed an extraction method of similarities/style and differences/characteristic in human 

motion using singular value decomposition (SVD) by using a three-dimensional motion 

capturing system. Akiduki et al. [2] have pointed out that the SVD method can be applied to 

data of segmented body motion collected using wearable sensors for extracting individual 

features. However, they have not discussed the physical meanings of the similarities/style and 

differences/characteristic component of a subject from the walking data.  

In this poster, we propose a method of determining which segment data contributes to the 

similarities/style and differences/characteristic components. Moreover, we discuss the physical 

meanings of the similarities/style and differences/characteristic component of a subject from 

segment data contributing to similarities/style and differences/characteristic components. 
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We have developed a swimming motion coaching system by using a sensor device. One of 

the requirements of the system is the process of automatically estimating and dividing the 

section of swimmer's motions (such as stork and turn etc.) from the sensor data. In this poster, 

we proposed a method of estimating the section of each swimming motion in four swimming 

styles (front crawl, backstroke, breaststroke and butterfly).  

As the method of estimating the section, we estimated change point of swimming motion by 

construction of classifier. To construct classifier, we acquired trial data from 19 subjects of 

university students who belong to swimming clubs in the university. Acquired data were divided 

test data and learning data, a classifier of swimming motions based on decision tree was 

constructed by learning data. 

As verification in the generalization ability of the classifier by test data, F-measure was 

≧.713 for all swimming styles. We also estimated the start and end points of the section of 

swimming motions. The estimated mean errors of the start and end points of turn in all 

swimming styles were ≦ .488 seconds (except for backstroke) and ≦ .514 seconds, 

respectively. From the pattern recognition point of view, we found that we could classify the 

features of stroke and turn in four swimming styles. However, from the user's point of view, we 

should aim to achieve much higher accuracies. 
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The modeling of railway scheduling method using Max-Plus algebra has been done since it 

can use for the high-density railway systems, such as trains operating in urban areas.  In the 

previous research [1], a model considered the maximum number of train existing between the 

stations, the smallest number of train that must be present between the sections and different 

route of train has been proposed.  

However, this model [1] has two problems. One is that the state equation is very complicate. 

The other is that the effectiveness of an actual operation has not been verified. The purpose of 

this research is to verify the effectiveness under the conditions with an actual operation and to 

confirm the behavior if the delay occurs.   

We used the data of timetable of the Yamanote line and the model proposed by Goto [2] 

whose state equation is simple. The timetable data of 10 stations were used and we did not 

consider the overtaking of preceding train. Then, we compared with the scheduling and actual 

timetable. We performed the scheduling at rush hours (AM7:00~8:00) and normal hours 

(AM10:00~11:00).  

As the result of scheduling, we fond that it was possible to obtain the scheduling result within 

a small difference from the actual timetable. Moreover, we confirmed the behavior if the delay 

occurs. In the case of rush hours, the delay did not decrease and it propagated to the following 

trains. In the case normal hours, the departure interval narrowed and the delay decreased. Based 

on these results, when the train is overcrowded, the delay propagates, and when the train is not 

overcrowded, it shortens the departure interval, and reduces the delays. 

In the future work, we need to verify the effectiveness of the other routes. However, in the 

model used for scheduling this time, it can be applied only to the lines of local train stations. 

Therefore, it is also an issue to expand the model and relax the constraint condition.  
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In this poster, we propose a location model to fit electric vehicle (EV) charging facilities to 

reduce CO2 emissions. The problem of EV charging facilities location optimizes traffic flow on

a road network captured by charging facilities while maximizing the total captured flow.  

In general, a road network can be represented by set of nodes and links, which are intersections 

and roads, respectively. A traffic flow can be expressed as the demand flowing along a route 

between an origin and a destination (OD) pair. In this problem, there is the case when more than 

two facilities located on single route between OD pair consume the same traffic flow for the route. 

This is called “Cannibalization” and must be considered when arranging facilities. Such location 

model considering the traffic flow as a demand is proposed by Hodgson et al. as the flow-

capturing location-allocation model (FCLM) [1]. FCLM minimizes the total number of facilities 

locating on single route to avoid cannibalization. However, the location method does not produce 

the practical result when there is only one facility on long single route because EV driving distance 

per charge is shorter than that of gasoline-powered vehicle. Therefore, FCLM cannot be applied 

to EV charging facilities as it is. 

We modified FCLM appropriate to EV charging facilities location problem and applied it to 

actual road network of Bangkok, Thailand, as a case study. Furthermore, all traffic flows on an 

OD pair are the unit amount of flow and assumed to flow the shortest path. In our model, we 

modified a constraint to arrange a required number of facilities for each long single route. Note 

that cannibalization does not occur when a number of facilities on a route is equal of or less than 

the required number. As a result of the case study, we found that the modified model can capture 

more amount of traffic flow than FCLM when the number of facilities located on road network is 

sufficiently large. 
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When visually impaired people walk outside, they use a white cane and Braille blocks to check 

whether there are steps and barriers to be stumbling factors, etc. But Braille blocks are not placed 

on all sidewalks. And it is difficult that they recognize all barriers and steps by using a white cane. 

Then, we have been developing the system that prevents visually impaired people from walking 

accidents, in order to assist in safety walking for them. The system will estimate the region where 

they can safely walk and inform the dangerous when they progress to unsafety region.  

Here, we will mention the estimating method of safety regions with walking or not. In generally, 

the region with the barriers or stairs has different level from surrounding regions on standing 

ground. We think that safety regions and dangerous regions can be distinguished by detecting the 

height of the levels. In assuming that the plane where user is standing is safety region, it can be 

regarded that the plane with the same height is safety regions. Therefore, we will estimate 

surrounding safety region by measuring the height of difference between standing ground and 

surrounding regions. This method uses a stereo camera to measure the height of user’s 

surrounding regions. The heights of user’s surrounding regions are obtained by image processing 

using the stereo pair images. And we use “3D Hough Transform [1]” to detect the same plane that 

user’s standing ground. In this way, we will estimate the safety region. 

This paper introduces an experiment to verify the feasibility of our proposal method. In this 

experiment, we took stereo pair images in front of the body and calculated the distance between 

the stereo camera and objects. Then, we compared the distance with metric space of real 

environment. As a result, the distances were mostly correct.  But, we found a problem that 

distances couldn’t be calculated correctly on a place which there is no change in level of color. 
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Fuel debris which is removed from the Fukushima Dai-ichi Nuclear Power Plant is packed to 

the inside of a radioactive waste long-term storage container. When the fuel debris includes 

water, hydrogen and oxygen are generated by decomposition of water by radiation from the fuel 

debris. Since hydrogen is flammable gas, it has a risk of combustion or explosion. Therefore, it 

is important to clarify the hydrogen behavior in the radioactive waste long-term storage 

container under the conditions that the fuel debris containing water is accumulated. Moreover 

the bulk density of the fuel debris is not constant and the arrangement of that in the container is 

not uniform. That is, it is considered that the fuel debris accumulated in the container has 

arbitrary distributions in the vertical and horizontal directions on the bulk density and the 

arrangement depending on the packing condition of the fuel debris into the container. 

As for studies of hydrogen behavior in the sealed container, Inoue, et al. [1] evaluated 

experimentally evaluating hydrogen diffusion using the Hallway model. On the other hand, 

Hoyes and Ivings [2] performed CFD modelling of hydrogen stratification in enclosures and 

Visser, et al. [3] predicted numerically hydrogen distributions in a containment vessel. However, 

experimental and analytical studies on hydrogen behavior to various packing conditions of the 

fuel debris have not been found. Then, the influence of the bulk density, arrangement, etc. upon 

the convection behavior of hydrogen was investigated numerically.  

The present study shows the predicted results on convection behavior of hydrogen in a simply 

simulated radioactive waste long-term storage container. Moreover, controlling factors which 

define the convection behavior of hydrogen are described in detail. 
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Tritium was used as the fuel in fusion reactor. However, natural abundance of tritium is low. 

Therefore, artificial breeding method to produce tritium is necessary. To produce tritium, 6Li is 

needed as resources for tritium breeding process. On the other hand, 7Li also has a key role in 

fission reactor as pH controller in the primary coolant of PWR. Although only amalgam method 

is industrially used for lithium isotope enrichment, this method used a large amount of mercury. 

Therefore, we have been studying on the cation exchange method for the lithium isotope 

separation as the mercury-free method [1]. 

In the present work, the aim is to observe the influences of cross-linkage degree and resin size 

towards the lithium isotope fractionation. Lithium isotope fractionations using cation exchange 

resin has been performed by the displacement chromatography technique. Lithium concentration 

and its isotopic ratio were measured and evaluated by ICP-MS. We synthesized the cation 

exchange resins with extremely higher cross-linkage degree of 50% and 90%. We found that the 

isotope separation coefficient increases with the cross-linkage, but it is saturated. Since the cation 

exchange resin with higher cross-linkage degree has smaller capacity, the resin with too high 

cross-linkage degree is not suitable for the industrial use. Furthermore, particle size also 

investigated by using the sieving resins with 50% degree of cross-linkage, which are synthesized 

by the suspension polymerization in our laboratory. As results, we observed that the isotope 

separation coefficient slightly depends on the particle size. However, it is known that the isotope 

separation coefficient does not depend on the particle size theoretically. The obtained result may 

be due to the inhomogeneity of styrene and divinylbenzene in the synthesized resin.  
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