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Introduction

Research and Development part:

In research part, we succeed in development of small force generator mechanism with voice coil
actuator and piezo driven micro robot for surface hardness and stiffness test. This small force generator is
composed of voice coil actuator and parallel leaf spring mechanism. The small force can be controlled by
current which is supplied to coil and positioned precisely at the balance point with the parallel leaf spring
with no mechanical friction. And the full bridge strain gauges on both side of double leaf spring can detect
small force which is applied to the micro indenter. This unique layout can provide good linearity and small
force up to 20 mN with 0.05 mN resolution. The displacement of the indenter head also can be measured by
the laser displacement sensor for monitoring the depth behavior of the indenter during whole dwell time.
Since the overall size of this system is compact enough to operate inside special chamber for bio-cell
stiffness analysis application. This small force generator unit is set up with the piezo driven inchworm micro
robot for carrying the test sample to be measured. This micro robot can move precisely step by step with 1
um resolution on metal plate. In the experimental results, the elasticity investigations with several samples
are successfully checked by the indentation load-depth curve.

Training part:

In training part, we provide short training program for one group of UEC student. After training
course, trainees have a capability to operate hardness machine and also evaluate hardness measurement
results.

Research and Development




4.5.1 Introduction

There are various mechanisms and methods that have been designed to complete nano and micro range
force generator. The soft load controlled machines is commonly use for nano-indentation machine. In 1981,
the most common means of applying force by using a coil of wire is inserted into a cylindrical slot in a
permanent magnet was introduced [1], In 1995, the method of force application by using Electrostatic force
actuation was proposed [2], another researcher uses the application of load through a spring method [3][4].
Each method has difference strong point and also weak point for example, the electromagnetic actuator can
provide long displacement rang and large generated force with good controllability, however it has thermal
drift problem due to current in the load coil and huge size (in order of N generated force) due to permanent
magnet. The electrostatic force actuation did not generated thermal effect but it has limited displacement
range and its possible to push but not to pull in one direction. The load through a spring method can provide
very high force resolutions measurement but the geometric of indenter tip is unstable due to the rotation of
cantilever. Nowadays, some of several disadvantages have been solved by the researcher [5], [6], [7]. And
many companies have developed their own commercial nano-indentation machine [8], [9], [10]. Due to the
very high price and the huge size of these machines, it is hardly for university or research laboratory to have
their own nano-indentation machine. Anymore in case of biology application or some application that operate
inside special chamber, most of them are too big to implement in the small chamber.

As the first step in our effort we focused to make the micro hardness and stiffness measuring system which
can provide the down-sized design and cost reduction. Here we would like to propose the micro force
generator that is composed of a tandem parallel spring with the electromagnet and double strain gauges. It
can provide linear displacement generated with high resolution force measurement. And with high precise
movement in 1 um/step of the piezo driven micro robot, can make easy measurement even for the application
inside small chamber. In this paper, it is described that the unique testing system for micro hardness/stiffness
is proposed and designed. And several experimental results will be given in order to show the feasibility for

the practical application.

4.5.2 Micro Displacement Generator Machine

A. Design

As shown in Figure 1, the micro displacement generator machine consists of two frames (L-bar) supported by
parallel leaf spring. There are solenoid coil place on the top side of L-bar, down side is permanent magnet.
This layout is well known as “voice coil actuator” (VCA). It is use as displacement actuator in this machine.
The magnetic fields are produced by electric currents, which current carrying conductor in a magnetic field
will product a force perpendicular to the direction of the current and the magnetic field. The magnitude of the
force is depending on the length of conductor in the magnetic field and current supply. In this mechanism we
fabricate the solenoid coil from copper wire with 0.2 mm diameter in 200 turn wired, that can generate force
enough to actuate the parallel spring with the smallest size. Magnetic field sources are essentially dipolar in
nature, having a north and south magnetic pole. In this machine, the action between permanent magnet and

solenoid coil is push direction (North Pole to North Pole, South Pole to South Pole). The amount of the



current applied is means of controlling the magnetic force produced. We use programmable power supply
(HP-6632A) as a current control source. The current supplied was limited in 0.6 mA, due to temperature
product from high current supply can disturbed another sensing part. Its magnetic field will push the coil (and
the attached VCM arm) outward if the north and south poles of the two magnetic fields are lined up together

(north to north, and south to south), or pull the voice coil inward if they are lined up oppositely (north to

south, and south to north).
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Fi igure 1. Structure of micro displacement generator.

The 50 um thin plate of phosphor bronze is use as leaf spring. This simple parallel leaf spring mechanism can
produce rectilinear displacement of platform. Even though it has position error due to angle of bending
platform, but for small displacement we can negligible this problem [11]. The spring constant of this
machine was determined by equation (1).The calculation of magnetic field at the center of solenoid coil as

show in equation (2). F (kg

i
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Figure 2. Parallel leafspring parameter.
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Where:

E is Young modulus of Phosphor bronze is 112.7 x 10° N/m’

[ is length of leaf spring is 0.0105 m

A is thickness of leaf spring 50 um = 0.00005 m

b is width of leaf spring 5 mm = 0.005 m

Calculation result from equation (1) shows spring constant value of main structure is about 243.4 N/m.
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Where:

B is magnetic field at the center of solenoid (Tesla),
n is N/L (turn/m)the number of turns per unit length
I is current (amperes)

U 1is permeability of the core

N =200 turn, L= 0.009 m, p,, = 1.2566380 x 10° H/m)

n = 200/0.009 = 22,222.22 (turn/m), I = 0.05 A to 0.5 A

Calculation result from equation (2) shows the estimation value of magnetic field at the center of solenoid is

about 0.0014 — 0.014 Tesla, along 50mA to 0.5A current supply. The magnetic is concentrated into a nearly

uniform field in the center of a long solenoid. And the field outside is weak and divergent.

B. Displacement generated performances test

By using laser displacement sensor (Keyence LK-G3000V), the resolution, linearity and operation range of

micro displacement generator machine was checked precisely. Figure 4 shows a schematic diagram of

equipment setup in this experiment. By current supplied 0.5 mA per step, we have found that this machine

has a step response at 1.5 mA. Then in the experiment, current was supplied 1.5 mA per step from 0 to 0.5 A

increase and decrease direction. The experiment result as shown in figure 5.



KEYENCE

KEYENCE LK-G3000V

LK-G30

Current(A)

Displacement
sensor

Displacement signal

HP 6632A

Programmable =
power supply N
M %
X
l "
[e]
3
5]
2
=
Figure 4. Block diagram of  performance test experiment setup.
300
'y 12 7
i
E 250 ~ X 10 M — Current(mA) |- G-E\
S X -~ — Depth(um) S
w 200 < 8 - " 5w
g i £ S
Q N -4 [T
E 150 . 1y £
0 & g r3 g
(1] -~
100 + ~]
3 3¢ 28
] £ =
Q 5o A Increase L 2 - | 1Q
& X Decrease
0 T T T T T 0 Bl T T T T I 0
0 0.1 02 03 04 05 06 0 200 400 600 800 1000
Current (A) Data
Figure 5. Left side is Linearity experiment results (measure in air). Right side isResolution

experiment results (measure in air).

From the experiment has shown that, this machine can generate displacement (in air) up to 280 um with 0.5

A current supply. The resolution result shows displacement 1 um at 1.5 mA step current supply. The linearity

graph shows completely same behavior of increase and decrease generated displacement.




4.5.3 Micro Force Generator Machine

A. Relation between permanent magnet and electromagnetic

In order to measure the generated small force precisely, another parallel spring with strain gauges is stacked
to the primary spring. From figure 6 shows experiment setup to determine the relation between permanent
magnet and electromagnetic solenoid coil. The experiment setup composes of solenoid coil (same
specification with in machine) place on plastic platform in vertical direction and permanent magnet (same
specification with in machine) placed inside parallel leaf spring (which long 200 mm to reduce spring
constant). The parallel leaf spring can keep permanent magnet in same plane position. When supplied current
to coil then permanent magnet will go up because of magnetic field of solenoid. Next, weight set 100 mg up
to 3 g is used as simulation force, by placed weight from 100 mg to 3 g on the top of permanent magnet,
simultaneously supplied current from 30 mA up to 0.5 A to coil. The displacement change of permanent

magnet can be describing relation between magnetic field of permanent magnet and solenoid.
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Figure 6. Experiment setup for determine relation between permanent magnet and

electromagnetic.
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Figure 7. Relation between permanent magnet and electromagnetic solenoid coil.

From experiment results in figure 7, each current supply line has shows non-linear relation between
generated force and long displacement change. And the result has show limitation of generated force at lower
than 30 mN for 0.5 A current supply. Because of the structure of this machine have parallel leaf spring
mechanism, the movement of platform was limited by spring constant (k=243 N/m). When L-frame was
pushed by power of VCA and move to 120 um position, the reaction force from spring constant will occurred

around 29 mN. That means, we can have linear relation from very small displacement change.

B. Force sensing element

From figure 8 shows force sensing element is attached. By bonded full bridge strain gauge (model:
KSPH-4-2K-E4) on both side of parallel leaf spring, the bending action of parallel leaf spring can be
monitored. Resistance change of sensing part was magnified 200 times by bridge amplifier (KYOWA
DA-710A). Then voltage out from amplifier circuit was read out by six and a half digits multi meter (Agilent
34411A). The force sensor element work as a feed back signal, the force value can be generated from

displacement generator machine and the set point of force can be measured and limited by force sensing

signal. Strain Gauge
) -

:J(m =]

Strain Gauge

ANNNNNNNNN

Figure 8. Force sensing element attached.
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Full bridge strain gauge is use to reduce effect of environment, such as temperature change, vibration and

humidity. Then the performance test of machine which attached sensing part was done by using laser

displacement sensor for displacement change measurement and 50 mN standard load cell for force calibration

and adjustment. The experiment results on figure 10 has show that, the generated force in both side (increase

and decrease direction) have good linearity with less hysteresis by maximum current supply at 0.5 A. From

figure 10(right side) shows resolution of generated force at 0.05 mN and good repeatability by 20 mA step

current supply.
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Figure 10. Left side is Experiment results on linearity, Right side is Experiment results on




From the results in figure 10(left side) has shown less vibration signal of generated force, even at one

resolution (50 uN). Which means the micro force machine shows good ability to generate soft load controlled

without any shock or impulse attack.

C. Piezo driven midro robot

The unique small robot driven by the piezo elements that is capable of working even in the vacuum SEM
chamber with the micro meter positioning resolution has been developed by Fuchiwaki o. and Aoyama H. in
2000 [12]. In figure 11 show diagram and real picture of micro inch-worm robot, it has dimension in 30mm
wide 5 mm long and 3 mm height. The small robot is consisting of the piezo elements and electro magnetic

legs for providing the accurate inch-worm locomotion.
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Figure 11. Inch worm micro robot.

12
~ 10 M m
S 4
3 3
A
13
@ 6-

g
2 4
3 o
A
Q ; ; e -
2
0 1000 2000 3000 4000 5000 6000 7000
Data
Figure 12. Right side is experiment setup for resolution and repeatability test, Left side is

experiment results(measure in four times forward and backward)



This micro robot can control step movement by supply AC voltage to piezo element simultaneously with
magnetic legs coil current control. From figure 12(left side) shows, experiment setup for resolution and
repeatability test, by supply 2 VAC per step to piezo the position of robot movement can be detected by laser
displacement sensor (repeat in four times measurement). The experiment result from figure 12(left side) is
shows that, this locomotion movement has step response about 1um per step for forward direction and about
3.5 um per step for reverse direction. It has good repeatability even movement without guidance or feed back
control. The repeatability of movement of robot depends on ground surface and carrying weight. The stage
sample holder is place on the top of robot. It can carry sample under test to the measurement position and

doing profile surface measurement test with at least 1um measurement point.
4.5.4 Micro Hardness Systems

The machine now can be implementing in to micro hardness machine. In figure 13 and 14 shows the overall
of micro hardness measurement machine. Regarding to martens hardness [13], it is measured under applied
test force which defined for pyramidal indenter not defined for the Knoop indenter or ball indenter. But in
case of this mechanism, due to small size and light weight of surface roughness stylus tip (cone angle 60°, tip
radius 2pm), it is attached at the top of pressure plate as indenter of hardness machine(see figure 13 on left
side). The laser displacement sensor (LK-G3000V) is used as depth measuring device. And the micro stage

piezo driven inchworm micro robot for carrying the test sample to be measured.
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Displacement Force signal

Signal
conditioning

Yyvy

Currept control

Coil driver [——

Robot driver 4—%
Under test Computer
S control

Locomotion stage
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Figure 13. Right side is 60 “cone angle surface roughness is use as indenter, Left side is block

diagram of micro hardness mesrement system.



Figure 14. Overall system

The prototype version of micro hardness machine can generate force by voice coil actuator up to 20 mN and
control generated force by feedback signal from strain gauge on sensing part. Laser displacement sensor can
be monitoring indentation depth during whole dwell time. The control system of this machine is computer
control. Measurement results and machine operation including micro force machine and micro robot are

control by computer.

A. Experiment

After successful in measurement system and control system of machine, next is the experiment on
indentation on several materials. In the experiment, aluminum, copper, titanium, stainless still, brass and
phosphor bronze was use as sample under test. By making an indentation with full load at 20 mN on surface
of material under test, the elasticity of materials was investigations by the indentation load-depth curve. In
the experiment, we control force application and force removal time at 30 s and hold time at maximum force

at 30 s.

voLTAGE
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Figure 15. Indentation load-depth curve on aluminium plate  and picture of an indentation with 8

um diameter.

From experiment on figure 15 shows, indentation load-depth curve on aluminum plate. ~After successful in
measurement system and control system of machine, the seven experiments on indentation on materials were

carried out for primary test. In the experiment, strain gauge that bonded on hard metal plate was use as unit

under test as show in figure 16.

Figure 16. Left side is the experiment area on strain gauge that bonded on hard metal plate. Right

side picture is zoom in series of indentations.

In this experiment, seven indentations was done on non metal(A zone) area together with metal(B zone) area
on strain gauge with 10 mN maximum testing force. We had control force application and force removal time
at 30 s and hold time at maximum force at 30 s. The micro robot which carrying sample under test can give

precise distance between another indentations. The experiment results load-depth curve as show in figure 17.
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Figure 17. Indentation load depth curve on strain gauge material.

Due to non standard use of indenter, testing cycle and force applied, here the sample material is transported
with the accurate interval distance with the small inchworm robot. Then the multiple indentations were
applied along the robot path as shown inFig.17. The elasticity of the composite material with such polymer
and copper metal were checked in this experiment and then the several load -depth curves can be given. It is
clear that the distribution of surface elasticity can be detected and it can give us the potential performance to

investigate the surface micro characteristics of the sample including the micro inside defect identification.

Training

One of the best strategies to prevent human error
in measurement system is training. Regular training
helps trainees learn how to avoid basic mistaken,
keeps procedure of measurement operation in line.
In this short training course, three students

including two UEC under graduate students and one
international JUSST student have attended the

program. There is only one group of student in this

program. The training program is short due to this

Figure 18. Training on hardness measurement system

research just finish at the end of period.

This short training program is designed to give basic knowledge on micro hardness measurement. And we
have been provided trainees a theoretical and practical basis upon which to perform hardness measurements
using hardness machine in order to obtain the best measurement results of material under test. ~ All of trainee

can be operated micro hardness machine and can be evaluated measurement result.



4.5.5 Conclusion

The first prototype of micro hardness machine was constructed. It was described that the simple mechanical
structure of parallel leaf spring mechanism and small voice coil actuator can generate force in micro Newton
range. This machine can give the best resolution of generated force at 50 uN per step with good linearity, less
vibration and less hysteresis up to maximum range 20 mN. The micro robot stage carrying can provide the
benefit of easy control with higher positioning resolution. In the experimental results has shown ability of
this machine that it can investigate the elastic behavior of several material by the indentation load-depth
curve. Because of we do not have an experience in nano and micro indentation, we do needs to discuss more
in the detail of load-depth curve behavior that show in experiment result. In the future works, first of all we
have to improve the hardness measurement performance of machine to be complying or realize with world
wide standard or well known commercial type machine. Then other advanced performance such as the
stiffness application for a bio-cell will be our next goal. Due to tiny size of micro force machine, it is
possible to set up on micro robot, but we need another depth measuring device that small enough to put on

micro robot. Then we will get micro robot hardness testing system, that small and flexible in application use.

The short training program in micro hardness measurement for one UEC student group has been provided.
After training course, trainees have a capability to operate hardness machine and can be evaluated hardness

measurement results.
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5.1 Global Leadership Training Program (GLTP)

Annual Report
2009 EEEREREA =TT 47 « IT v NEE
“WRCEATD - IBEMNBIRNDBERDAMEZETTD”

Seminar 1
Intra—Asian Communication:
How to succeed in working with the “New Chinese”

November 9, 2009

Abstract:

This seminar first introduces the modern and contemporary history of China from the
viewpoint of the relationship with other Asian countries. It will proceed to the key turning
points of the recent decades in various aspects such as Chinese society, politics, economy
and culture. It will then focus on the impact of those changes on the Chinese people, the
so—called “New Chinese” , who obviously have drastically different characteristics from
one or two generations before them. In particular, the varied communication patterns in
business, social, culture, language and personal lives will be discussed and analyzed.
Participants of this seminar will have the opportunities to actively participate in
synthesizing simulated real-1ife scenarios, dealing with conflicts, managing stereotypes
and pre—conceptions, and working in small groups towards smoother communication and efficient

collaboration with the “New Chinese”

I. HEMFE AL 10 HEOHERE @HIAKREE : F£-X—2R) 2007 4&2008 F
1 e NRIEE (17, 7-17. 4%)
20 TAUNERE (16.1% - 13.9%)
3 KEgRE (6. 1% - 5.8%)

II. How Can You Work with the New Chinese?

e Understanding of culture, history, communications patterns should always proceed



perception
* Avoid stereotypes and prejudices
* Avoid innocent and careless mistakes
* Respect other cultures and peoples
e Study your own culture and country
e Believe your own values and traditions
e Study values and traditions of China
* Study the behaviors of the “New” Chinese
* Observe the gap with the old and the young
e Negotiate positively in order to reach a common goals
* Study the language

e Believe humans are humans

Seminar 2
Changes in the US: how to succeed in perceiving the
American society and Communicating with the Americans

November 16, 2009

Abstract

The component of this seminar asks students to examine the recent changes in the US
in the various aspects in the society: trends in demography, language shift, economy,
finance, immigration, technology, and science. The second component highlights the
characteristics of communication styles of Americans in general and at workplaces. Finally,
the students will discuss the connection between the changes in the US and globally and

the changes in the communication strategies of the Americans with the rest of the world

1. United States 2006-2008 (U.S. Census Bureau)

1. US in technology and science

Number of researchers:

® [SA: 3, 879, 394 (2005)
® China: 1,223, 756 (2006)
® Japan: 709, 691 (2006)

Number of patents obtained in 2006:
® America: 425, 966
® Japan: 408, 674
® China: 210, 501



® Korea: 166, 189

II. Languages and Language Shift in the US
1. The Census of 2000:
Foreign—born Americans: 31.1 million = 11%
(More than half : Spanish speakers)
2. Demographic data regarding languages:
(1) English speakers: 262,375,152 (2000. U.S. Census)
People who speak only English at home: 225,488, 799. (2008)
(2) Spanish speakers: 34,559,894 (2008) {+8, 300,000 illegal immigrants (Pew
Hispanic Center 2008)}

3. Economical trends and language polices

III. “Globalizing” the American Way?
. “No Passport Required” illusion
Ignorance vs Malice
* The American way of thinking: (Religion) Faith and Free Will
e Pragmatism and individualism
e Co-operation with other members of a group
e Financial independence
e Personal competitiveness

e Later specialization in education

IV. How to Communicate with the Americans Successfully?
. “Dumb down your talk for Americans” ? (low— context culture)
e Get to the point quickly
e Stick to the point — one main point
* Provide concise supporting evidence for your opinions
e Brevity and clarity
* Give proper personal space
« Don’ t belittle their religions
e Learn to recognize physical cues: importance of body language and eye contact
* Recognize importance of working with others
*  Know relationship differences (e.g. easy come, easy go)
e The role of family in personal, social and professional lives
e Learn to adjust the concept of speed
* Action before asking

* Respect privacy



* Avoid stereotyping and generalization

e Recognize political factors over cultural issues

 Keep core values and identity

* Enjoy debating and stating an opinion (logical reasoning)

e Separation between personal lives and business

. “Casualness” in both language and attitudes towards different ranks of people
 In presentation: Allow 1/3 of your time for questions

 Avoid politically sensitive language

Seminar 3
Global Leadership: how to succeed in collaborating
with and leading the international communities

November 30, 2009

Abstract

This seminar begins with the critical analysis of international contexts requiring
efforts of global collaborations: politics, economy, commerce, science and technology,
security, culture, education, culture, and medicine amongst others. It will then examine
the qualities of a leader and crucial elements of leadership that are needed in
international communities in the present world. Next, students will examine the styles
of Japanese participation in and contribution to the various aspects of the above
international affairs. Strengths and weaknesses of Japanese leadership will be discussed
and presented. Possible solutions to and improvements of the problematic areas will be

shared.

I.  EEEBED DA EROHR
http://www. mofa. go. jp/Mofaj/gaiko/oda/shiryo/jisseki. html



EEREYE O ODASEHE O BE SRS —R)
BEAFL
30000

——kE
2]
—m— D3R
=E
—=— A&
—a— 5T
——h

25000 |

20000 |

15000 |

10,000 |

5.000

]

1999 2000 2001 2002 2003 2004 2005 2008 2007 2008
({5 RIDECD-DAC ()

GENBE S & LR E el E R .

(FE2)20085F X8 il

II. Shortfalls (Global Issues Organization http://www. globalissues. org)

Comparing official aid given vs. shortfall
1999 - 2008, (USD Trillions at 2007 prices)

ODA Aid since
1998:
Total ODA aid 50,82 trillion

shortfall since 37%
1998:

$1.37 trillion
63%

Source: OECD, April 2009

ITI. Individual Leadership: Qualities of a Leader

Character f##% Be a piece of rock.

Charisma & J A<{% The first impression can seal the deal.
Commitment I Z5TD « BEZ R7-7 It separates doers from dreamers.
Communication = X =2=%—3 3 7] Without it you travel alone.
Competence (MEZRR) BES -+ /1B If you build it, they will come.
Courage BX * M - lH/J One person with courage is a majority.
Discernment %%/ Put an end to unsolved mysteries.

Focus #£H /) The sharper it is, the sharper you are.

Generosity B R &, BEAH & Your candle loses nothing when it lights another.
Initiative FE S, JHAIS You won t leave home without it.
Listening fEHFE/] To connect with their hearts, use your ears.

Passion {2 Take this life and love it.



Positive attitude F&ME{E If you believe you can, you can.

Problem solving JREfEIREES] You can t get your problems be a problem.
Relationships AMEEEf2/7 If you get along, you will go along.

Responsibility mIEMBITHES] If you won t carry the ball, you can t lead the team.
Security (HIENH D) ZE Competence never compensates for insecurity.
Self-discipline Hf& The first person you lead is you.

Servanthood ¥ — Y A¥5f To get ahead, put others first.

Teachability Mm] kx> To keep leading, keep learning.

Vision Zc R4 You can seize only what you can see.

Seminar 4
“Galapagosed Japan?”
How to succeed in strategizing Japanese economy

December 7, 2009

Abstract

This seminar first asks students to creatively define the term of “Galapagos
Phenomenon” and challenges students to argue for or against the viewpoint that Japan is
being “Galapagosed” with valid evidences. Debating skills will be introduced to support
students’ arguments along with selected English language expressions. After the debate
students will work in small groups and analyze the possible aspects of Japanese economy with
emphasis on the development of technology that may be moving towards a Galapagosed direction.
Finally, students will strategize policies, systems, and tactics to redirect and lead

Japanese economy to a more favorable direction.

I. World market share of mobile phones in 2009 (NRI) ¥BEHHHA S =T :

Nokia (Finland) 30. 9%
Motorola (USA) 18. 1%
Samsung (South Korea) 11. 8%
All Japanese makers combined 9%

II. The Competitiveness of Japanese Companies
ESAZEOWSNTE LB RIIREE TIIRERTY 20. 2% FFREE TIL10. 6% 2B E T, FE
REED 70— UL OBIIIEE

2009 third quarter shares of PC in Japan (CNET Japan)
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CONCLUSION
The main purposes of the short training program, Global Leadership Training Program
(GLTP), are threefold. First, the seminars aimed to provide students with
thought—provoking facts, statistics and arguments of the selected topics that students
are usually not concerned with in their usual study and research; Secondly, the seminars
aimed to involve students to actively in critical evaluation of the present contribution
that Japan and Japanese people make to the world in various aspects such as economy,
politics, intercultural communication and other international affairs; Thirdly, the
seminars aimed to foster an international vision and perspectives in students so that
they could lead their research and/or companies successfully in international
competition, i.e. “tHFTEMAT D FFENTIHZIZHRNDBRDOAMEZEFETSH”, as the title
of the program says. Finally, the lecturer argued that following shifts need to be made
in Japan for stronger competitiveness.
e From cutting—edge to competitive edge
e From convergence to integration
e From institutional change to individual change
*From domestic view to international view

*And from crisis to chances
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INTAREREDS B N2 DA 4EE D BT 3 kot NC INTHEIZ X 2HIY 72 LIC L » T OB &2 1T -
72o ZAUZ X O RESCRIMED @O Z VT e Ry MUERTFEEL 2 o7z,

B7.1.2 3D EF AWML CER LIz Ay b

HHE g X T A (SSL-Vision) ~DXThE

LSEEFEF TIIET — LR LIZEY a vV AT A EAWTRAZITo TE LN, REEMLITE
VaVVATANREIND I Lol TOD, Bl AT L% SSL-Vision IZXISETE D

IR EIToTc, ZOEY a UV AT ATITFANCY—AN 12 BEHESATEBY, Fov
— N DRGNP E TR L CHERT b~ — I R RE LTz,

7.1.3 /N —JHES - s

2010 42 3 H 6, 7 HIZEMBPSI K TIThL o/ N ) — 7t R ORE & (BRI RS 3

HEEFER) IS LT, Z O ‘i%?%A@VXTA®T4XﬁyVaV%ﬁb<%ﬂé
N3 SSL-Vision OEHET A k&R IHERE ZIThb iz, Z OMFIEEIZIE Robocup Japan Open
2009 lZBM L7265 F— AT XTHBMLTZ, KF—21 20 %5 To@ﬁ%ﬁmf/XTb@ﬁﬂ H
BESBEDTON, Fex DF— L bV AT LOMNT&IToTc, TDH%, MBEXIGITTEL AT LEM
W N B OERAZMEIT, HERAEITo 72, FEFOBRT 1 RA LEERG M52 &
MTERMNST=N, HTLEAINT SSL-Vision OEE AR T 5H 2 & N TE, Robocup 2010 ~
T 7o R 2 sl 2 2 L N TE T,
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7.2 vRHy L AFa—
7.2.1 M

RoboCup Japan Open (£ 27K v b OWFZEE NS L, £ OMIEMIEHE 5> KETH S, Rescue Robot
League (XZZD Y —7 D—2>ThHVRFKOKEBL TLAFx 2 —a Ry MIX D RERIEER D X
= REERSEZHI BOTHDH. TORE~OBNMEZ LT IRT.
7.2.2 EKA—7r

AAEFENT, AETH D RoboCup Japan Open (2SI ZRMZ, 4 H 27 H~5 H 3 HOHET, £
M E AR E RS T T TRMA—7 ) I8N LTz, RRSIIAREATORAEHE DY, B%
DEHHER DG EMEDT DN b DT, RIS RAHD 7 ¢ —/L FCEKBFRROME E1TS
WTED. FEEZ, aRy bORKHEZIT) 2 & TERZEIRET 2 2 L3 TE, ZRMICRELE
TORFAT Va— )V aefiteZ ENTEIZ. £z, thF—A L OFEMHZ B L TR~ 75 a2 15
LT EMWTE.
7.2.3 KHE LR

AK§Td 5 RoboCup Japan Open 2009 %, 5T F—AKMHT 200945 H 8 H~10 HO HFET
BiffE Su7-. SHINOBI (EXUHE KFEERIIFZEE, REKFLRIEFHIEEDO AT — L) X Rescue
Robot League IZiEfE#AET R v F D “KOHGA3” (Fig. 1/2), BHHRIaR > b “KAMUL” (X.14)
DOFt 2RO u Ry RTHMLTZ. BEESM L2 11 F— A TTRETOVIRBIICEL 5 F— 2%
BHITLIHFATHoT-. AR2E, FARF—LELTHA D5 Mahidol KEFENSML, L0 EW
LUV TORBRE Th o 72, SHINOBL 1%, mARy b 2 (RZBRE L P8 | A CoRBICHER L., el
T, RERETERBTIZENTEE RBOR2 T — |k Table 1, B LE-%OBEERN. 2).

[X|.1 Developed robots [X|. 2 Team SHINOBI

Table 1 Score of the finals



Team Name 1st Mission | Znd Mission | 3rd Mission
5-TAN 28.74 43 71.74
Mutech-R 33.75 22 55.75
SHINOE] 53.75 103 186.75
CIT Pelican 14.75 23 3775
BART LAB Rescue 44.25 245 GB.75

7.2.4 BB LTI-vRy hAT A
AEORETHELNZAMAE TIL, ARDCBOWULEREERR Y &, Affr Ry FE@E L
T2V AT DR L. FRZNCHE 2 AR MOk LTl O 2 27 2313 2 L2 X0 Zha3r iRk
W AT -7~ EREBEOR Y T, YRATL%MREL EFD 2 & THER 2R -7, #BiE=
¥ hr—7 & LT iPhone (.3) ZHWY A7y, BEHIHRBELIT) ZE TEHDOLAXa—
2Ry MEAFBOFMEELRERZE L. 2Ry PRKICERY T oniczra—22 AT, A2 b
VICk D HOMEHEEZ T2, Fio, BfErR Y N CTIIHMRESEEOM L2 K72, EROH
57 4 —/L RIZbxbG & 5720, it o ED T B A2 KBEITR DT D OFE A HT 72 1ZBA% L,
TV T =2 BGRE AN LS. &6, EROERR AT LEEBRTHIEITLD, BH
MTZRFEIN CIT i 2 BUTE B &2 2 R{k L 7-.

Clowler Arm Mode: ALL

LF 0
RF 0
LR O
RRO

X|. 4 Interface

[X]. 3 iPhone
7.2.5 FLHEA%OWE
V=7 2Kz @ L TChbHEAM Ry FE2EAL, BEIEZHELZRERL LZOEHE L DOF — 4
SHINOBI DA T -7z, itk il U T4 REESDENO LR D, 5% OBROLENEE 2D
BOHEHIET MR EHED Z ENTE. REEMURIE, MF—2 BNy F2RATLZ
EMTRIND T2, UL (K.4) OWBRIZ K DBIEMEO M B0 X 0 BHEZR HUTE O R HUER M
M LR EOBRBENMEIIRD LB NG, BREEFe Ry NI~ F I TR EN—RETD
EEDNEDL O BN Y, S%OBRBICEAT2MAEZHELZ LN TE.



7.3 DL IEF % LT 2009 (RWRC2009: Real World Robot Challenge 2009)

7.3.1 ST v LU UHE

SOEFETF X L VIIRIE, ALEXTEHT IRy M(AFEIa ARy M), EEICABAET
LHEOPT [ZEn - MECEH]) 2 L2 BETHETF v Lo POETRT 2007 F00MEV S
FETIEATHD. D THLD TP RERESCHOCHER - 2, HllEROANy 77 v 72X
D, HUR— K& 2o T KRB e v ARy FOEFEERITON TN D, KRE~OBIMNMHE % LLFITR
7.

7.3.2 OLFEF v LY 2009 KENE &L HIBE PR

OLEF ¥ LY 2009 1F, FREAES - N T A TIET - RETED, 8 AN DA 10 BIFLEE
T2 H 0 EOHP TH A  BRIBERFREANFREIIEMRFIREHILE L OEFRF — L
ELTHENEESIMLIZ. 2009 FEEDOREDa—A1E, K. 1 IRT XD ICHEHEESCHOFEE Y %
WHREMN Lkn]lDa—2AThHD. #FTE LT ROBITANSE AFET DHEESS, @R 4 2
FEL GPS T— N EFLEHBTERVEEZERDHY, ZOXIHIRBRETH-THrA Y MNIH
HTREIHEITERT 52 Z EnEREND. Fxlt, BEInARy ORI T 2850310
BAFLGEFEBROYG L L CRIAT 272012 IETF v LU IS8 LT 5. At co@sE
AEFEBR T T BIECEE DA NN D TR TIiEen. LR TZORRISBMT D Z ik
HRBETHD.

7.3.3 REKEREECR, KA A

REFERIE, T4 TAETIE1EA 25[m], 2EH 50m] Ta2—27 7 L TLEV, @ilbHEHE
D140l Z 7 V7T HZENTET, RETHBITE R o/, a—X7 7 FOFRRKIE, BCN
EHEE CHWEEBE P ORESETH -7, L L, FRRAESOT RO Z AL,
LRIPBNFREEITNEBR TE . ZOMRREITI TR [BR] (R LZEY ThD. 7
U X L7 EOFEIT ST 4] [F] 2SI L T & 720, R E LT 1kml EIZTE 2o 72
B, BEOHDLOLIETFT v L VBN THoT-. A%ITHCIBEHEEEZWD, FECHIT CHE
BT TOETZW,

[E] - % 10 EEHMASHIEEE Y AT LA 0T 7 L—3 3 U EPTREES (S12009) %% 2 1
[4](5]

R FF R LU VBBEREAY VR LARA K — T R FE 6]



K.1 S FF v 12009 2—R[H X.2 BEKT—LERER

(&% k]

(112 iIFF v LR —A_— : http://www. robomedia. org/challenge/index. html

RIMWEG : ><EF v Ly 2009 EHFRTEH< oAy FEBEE LT : 2009 4FEOEE T v L
2”7 S12009, 1B2-1, 2009

[3] %D “BEEEMEIRISE LoBEim AR » N RTC OBHZS, 5 10 @ EE ROk Z B8 L7
BEBEI oAy OITEIFHE | 5 27 B EAR R v M FEFHEHS, 3D1-07, 2009

(4147 5 “BEAE L BRECIE L2BEin R > R RTC OBEYE, & 13 S EERKEEZ ZE L
HEBE o AR > ~OFEEMREE |, S12009, 2B1-1, 2009

Gl HE: “BABEBEI R Y hOZEMEORKREE” |, S12009, 161-3, 2009

[61#JE S . “HEREREZZE LT8R E 22— A v ¥ T =R 2L DT~ a7,
OETF ¥ L VBMERLE Y VAR YT A, 2010



7.4 SIGGRAPH 2009 Emerging Technologies, NARAZ —FFE

SIGGRAPH & IIfFFERIC ACM CK= v Ba— X 5325) NEMET HIRHERD 6 LA X T 7T 4
THOEBREHE TH L. 2009 FEIT8 A3 HNL8ATHETODS B, KELA T ==
—F =V RADarXrvarkr—TiTbil. FRBERT DA P TIEH DR, R
FDHp & LTI T < Apple X° Goggle, Adobe 72 EDZEREIR, CG 77— MESD BB, FE4 AD
IR ENTON, BEZSBOKRLENDD.

36 [E] H D440 SIGGRAPH 1%, SN HAY 11, 000 AT L7 b DD 27 0 Classes(Fa2— b U
T), 24 DFXt v a R EMTbE.

“Emerging Technologies” & MFHIHL % IR [E D KALCHIIERR I 72 E DK elioA 2 F 7T
A TEWRRZIT OB v a i, RGEPIZERRICEZEMA AR TE D L ZAICRERH Y,
R =R F AR A L TS, [, HMAZETIERW—BCRIGHE T L, sdeimBdiid
KNEBL I DO THD Z L2V 2 BERERZIEEICHA D5 TLH L. AREL 33
HERERIRE I, TDOH B ITHENRHARNS DOHETH 7=, Emerging Technologies Tlk, &+ 24
DOIERTENTLIMNIIT o 72042 “Interactive Cooking Simulator” W HTF v REEBE T2 7T LD
SHEHR T CRREIT ST,

Fio, HRPNE 10T HRORKRPEE TR RAF —F v v a VTl EL2EORRE, 11
FEOA)ZEM S FNZ4 “Pliant motion: integration of virtual trajectory control into LCP
based physics engines” & “Virtual stroboscope for robot motion design” DFRFEIT-o7-,
HEF: 200948 H3H (H) ~8HT7H (&) (SIGGRAPH2009)

2. Emest N. Morial Convention Center, New Orleans, Louisiana, USA

BEE URL :  http://www. siggraph. org/s2009/

NNAESPE S @ Interactive Cooking Simulator
SIGGRAPH2009 Emerging Technologies (2T
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Naohiro Hara, Kazuo Tanaka, Hiroshi Ohtake and Hua 0. Wang, Development of a Flying Robot
with Pantograph—based Variable Wing Mechanism, IEEE Transactions on Robotics, Vol. 25, No. 1,
pp. 79-87 Feb. 2009

Kazuo Tanaka, Kenji Yamauchi, Hiroshi Ohtake and Hua. 0. Wang, Sensor Reduction for
Backing-UP Control of a Vehicle with Triple Trailers, IEEE Transactions on Industrial

Electronics, Vol.59, No.2, pp.497-509 Feb. 2009
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