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Development of a cable driven balloon robot for information

collection

Fumiaki Takemura

Department of mechanical systems engineering

Abstract

At large—scale urban earthquake disaster, the human search and the information
collection are the most important process of rescue activities. This research develops
the balloon-cable driven robot for information acquisition from sky at crushed
structures at landslide caused by huge earthquake. The balloon, which hangs up
several sensors (Sensor Unit, SU), uses “a natural shape balloon” . Three cables
are connected with SU, and the balloon with sensors is driven by expansion and
contraction of the cables length.

Moreover, we propose the human search system by electromagnetic waves. Recently, a
lot of people have cellphones or mobile devices. Our proposing search system is the
position of a human body using this robot with the electromagnetic waves coming
direction finder (ESPAR antenna). This paper describes the usefulness of the human

body searching strategy by several experimental results.
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Fig. 2 Schematic of the test absorber
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Fig.5 Change in the values associated with heat and Fig.6 Change in the values associated with heat and

mass transfer along the flow direction (A7, = 0K) mass transfer along the flow direction (A7, = 5K)
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Fig.7 Local wall Nusselt number at the end of Fig.8 Average wall Nusselt number
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Fig. 9 The ratio of the average heat flux between Fig. 10 The ratio of the absorption rate between

that of experiment and that of calculation that of experiment and that of calculation
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VAPOR ABSORPTION BY LiBr AQUEOUS SOLUTION FALLING
IN AVERTICAL TUBE
*Hikaru YAMASHIRO, **Hiroshi TAKAMAT SU
*Professor, Institute of Okinawa National College of Technology
(905 Henko, Nago, Okinawa 905-2192)
**Professor, Kyushu University, Department of Mechanical Engineering Science
(744 Motooka Nishiku, Fukuoka 819-0395)

The absorption of vapor by LiBr aqueous solution falling on a vertical wall is analyzed numerically with an
assumption of a laminar liquid film with a smooth surface. The temperature and concentration profiles, the heat
flux, the absorption rate, and the heat and mass transfer coefficients are discussed with looking particularly at
the effect of solution subcooling at the inlet. The experimental results obtained for a vertical in-tube absorber
are then compared with the calculated results.

Key words: In-tube absorption, Heat and mass transfer, Falling liquid film, LiBr solution, Numerical analysis,
Experiment
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A Field Trial of Wireless Video Communications

Koyu Chinen
Department of Information and Communication System Engineering

Mobile communication is focusing on the video transmission as a future major application.
Wireless Local Area Network (WLAN) and Frequency Modulation (FM) transmission are attractive
for mobile video communication links. A field-video-transmission was carried out by using
commercial equipments which were able to be operated without any license or with an amateur
wireless license for specific case. Since the output powers of the commercial equipments are
restricted to a low value, the transmission distance is limited. Therefore, to extend the distance of
the transmission, the gain of the antenna was increased by changing its structure. By using a
structurally optimized parabolic antenna, two types of the experiments of the video wireless
transmissions were carried out. The optimum condition to achieve the longest-distance
communication was investigated. One experiment used a distance of 1km for the WLAN and the
other one used a distance of 17km for the FM transmission. Since the higher quality, larger size,
and higher speed video were transmitted in this experiment, this kind of the WLAN and FM
systems would be used for next generation video communication over the internet.

Key Words: Wireless LAN, FM Modulation, Video Transmission, Parabolic Antenna
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Human-friendly Cell-production Support Robot

Takashi Anezaki

Department of Media Information Engineering
Okinawa National College of Technology
905 Henoko,Nago 905-2192,Japan
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Abstract — This research intends to develop the basic concepts
of an experimental ""human-friendly" robot, which flexibly moves
and supports cell-based production. The development concept is
to design a robot capable of autonomic transfer and intelligent
operation by responding to a call by an operator and performing
the instructed operations. In this system, the robot follows the
human teacher to learn the safe basic path, and plays back the
taught information while independently moving along the taught
path. This is called 'playback-type navigation' . Using this
function, the robot can learn the routes of the parts-supply from a
stock yard to the production cells in a short time.

Key Words —cell-production support robot , human-following basic
path-teaching , playback-type autonomic robot transfer

1. INTRODUCTION

Recently, production systems have shifted from the full
automation line to the cell production line. The result is a
production line in which a human becomes responsible for a
significant part of the final product. Thus, "human-friendly"
cell production has become a reality and both high evaluations
and large production results have been obtained.

Most cell production lines feature the removal of automatic
machines, such as robots, Automatic Guided Vehicles
(AGVs), and conveyor belts, and utilize a handmade &
human-centred production system.

However, in order to unite the latest production techniques,
a fusion of cell production and automation line is
indispensable. ~For example, in production started
perpendicularly, or production sold out in one week, a hybrid
approach is necessary. Thus, it is useful to examine how
automatic machines, such as robots and AGVs, are united with
manual labour production of a cell.

In particular, parts-supply within cell production poses a big
problem. This research considers the employment of a robot
which conveys between cells, each of which performs manual
labor, as a possible solution.

Conventionally, factories have utilized automatic conveyance
systems, such as an automatic guided vehicle for parts-supply.
In this case, since transfer between automatic machines is
needed, greater accuracy in terms of position of the automatic
guided vehicle was pursued. The stopping accuracy of about
+1mm is usually needed. To secure this accuracy, precise
installation of course instruction tools, such as tape and
markers, is needed. This work requires a large quantity of
time.

For example, the course instruction in the automatic

warehouse system took the following time.

Tape down 32 hours

AGYV route instruction 5 hours

AGYV route test 4 hours
Sum total 41 hours

When utilizing parts conveyance between cells, the above-
mentioned severe stop accuracy of position is not needed.
Precise installation of course instruction tools is also
unnecessary. However, course instruction that match the model
change with a speedy cell is required.

Model change time in cell production < 1 hour

Furthermore, the specification of the personal delivery
position of parts needs to be emulated in the experiential
positioning of a worker. It is also important to establish the
instruction technique of an operator during experimentation.

"Human friendly" robots which perform part conveyance
between cells are called human friendly cell-production
support robots. The important components for further
development are described below;

(1)Robot operation accuracy suitable for personal delivery of
parts,

(2) Speedy instruction techniques which match the above-
mentioned accuracy of operation.

IT. Development of Cell-production Support Robot

A cell-production support robot which fulfills the specified
conditions outlined above in paragraph (1) and (2) is
examined.

In cell production, where the time allowed for model change
is less than 1 hour, instruction time for AGV is unallowed. For
this robot, it is important to mix production with people and
therefore the personal delivery of parts to people should be
considered. In this case, permissible positioning accuracy is
about +20cm.

This is based upon the hand position of a person within a
comfortable range when the shoulder remains fixed. When
waist or shoulder rotation is possible, the movable range of a
person’s hand spreads further.

Since positioning accuracy lessens with greater movement, a
cell production robot’s course position instruction accuracy
can also be made lower. Here, positioning accuracy was
+15cm, including a Scm margin. The lower accuracy
positioning supports the "human friendly" notion. Therefore,
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course instruction of a cell production support robot was based
on this positioning accuracy.

To maintain the notion of "human friendliness" during
repeated operations, it is desirable for the robot to be able to
follow an easy re-teach course. A technique is thus needed in
which repeated rough position instructions are given. However,
if the accuracy of position instruction is =15cm, the margin for
the personal delivery is set to Secm. For this reason, +5cm or
less is required for recurring accuracy of position in repeated
operations.

Here, if cognitive psychology is followed, the course along
which a person passes repeatedly will be the optimal course
and they will unconsciously choose the optimal position for
use. Based on this, people’s route and the positions along
which it passes by the same use are recorded as instruction
data.

As mentioned above, the required specifications for cell-
production support robots are described below;
(a) Re-instruction time for a model change
Less than 1 hour
(b) Instruction accuracy of position
+15cm or less
(c) Repetition active position accuracy
+5cm or less
(d) Human imitation course
instruction

instruction, stop position

IT. Conventional Technology

The conventional technology which fills (a) of the
foregoing paragraph and (d) is introduced.Kidono and others
uses the structure of the robot course side structure as a
position mark, whereas Yuta and others use the boundary line
of the wall as a position mark. The boundary line of a course
side structure or a wall, when it is positioned correctly, does
not need the maintenance of a taped down boundary.

But, cell structures are unfixed, and a contour can be easily
remade. It is therefore dangerous to base positions on a cell
structure. Information with regard to the side of a cell and wall
along the route should not be used for a frame of reference
because of the frequent changes to cell structures by the
worker. Item (b) of the required specifications is not filled by
this.

The example of installing a LED landmark in the ceiling.
Installation construction of LED landmark requires a short
period of time compared with a tape installation.

In this case, in order to fulfil item (b) of the specifications, it
is necessary to avoid the problem of LED occlusion. To solve
this problem, installation of many LEDs are needed. However,
this LED installation creates a larger burden.

As mentioned above, neither of the conventional techniques
fulfils the required specifications of items (a)-(d). For this
reason this research addresses, a new technique called
playback-type navigation. The following paragraph describes
the system configuration of a playback-type navigation while

the subsequent paragraph describes the technique of playback-
type navigation.

IV. Construction of cell-production support robot
Based on the Playback Navigation Actual proof robot
configuration shown in Fig.1, a control system for a mobile
base was developed to facilitate remote cruising and control
via a wireless LAN and autonomous transfer along

stereo camera

i-direction camera

‘A computer

eer?-DXE

Fig.1 Playback Navigation Actual proof robot

predetermined paths. The control system was constructed
using a FA computer and Pioneer2 robot-controller (Fig.1).
Robot Size is 44cm [width] x 38cm [depth ] x 100cm [height].

Autonomous transfer of the cell-production support robot and
camera control requires a real-time control system, while at the
same time, the development of a user interface for processing
the visual recognition and multimodal interface requires a
general-purpose operating system. Windows 2000 was used
for user interface development, resulting in a dual PC
configuration.

FA computer adapted for processing the user interface
handles image input processing and visual recognition as well
as remote control command processing via the wireless LAN.
A stereo camera and omni-direction camera were adopted as
the image input system.

V. Playback Type Navigation

A. Whole procedure

In this research, we proposed playback-type navigation for
human-guided robot position teaching and an autonomic
transfer system. The procedure is as follows;
(STEP1) One of the elements of this procedure is human-
following basic path-teaching. The robot is taught its basic
path along the ceiling using natural landmarks and the target
position. The robot then generates an internal map based on
the taught path and points. At this stage, the map consists of
odometry-based route information and ceiling images linked to
the time series.



(STEP2) Another element is playback-type autonomic robot
transfer. The robot moves by itself by using the safety
assurance technology to avoid obstacles. Transfer path
information is based on the previously taught basic path, but
new information is added to the map while moving along the
path. Thus, the original map of lines and points is expanded to
an area map while the robot moves along the path.

Here, a robot is once made into a state of rest. And those
who approach are detected. The effective field of view of the
stereo camera at the time of human tracking is =15 degrees,
and it is comparatively narrow. First, unless it puts in those
who follow in the view of a stereo camera by a state of rest, it
cannot follow. Omni-directional camera detected the direction
of human, spot rotation of the robot was carried out, and the
robot is turned in the direction of human. Thereby, it will not
happen to miss people at the time of human tracking start.

Omni-directional camera was used for the position
compensation at the time of autonomous movement. This is
aimed at putting the whole ceiling into a view. The mark of
LED etc. is not used. Instead, it aimed at considering the
whole ceiling as a mark.

Human-following route teaching and stop position teaching
are realized. It is a subject of research which can realize
instruction accuracy of position and repetition active position
accuracy.

Moreover, tools, such as a tape and LED, are not used.
Autonomous operation of STEP2 is possible immediately after
instruction at STEP1. Large instruction time shortening can be
expected.

B. Detection of an approaching human
Fig.2 shows detection of an approaching worker. An omini-
directional camera detects surrounding moving objects in a

Agroup of flows bevond the length L~ A detected person candidate area

profile-y

JUGHIEES
— W
(© @

Fig.2 Detection of an approaching worker

360 degree field. Optical flow operation is used for detection
of movement. Optical flow operation is computed among 2
pictures which get mixed up by omni-directional images. The
detected flow (length > L) was expressed as the picture of Fig.
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2 with the white rectangle.

Here, in the case of Omni-directional images, it becomes so
large that an objective size approaches. For this reason, many
long flows occur, so that an approach object approaches.
Omni-directional cameras are considered to be sensors suitable
for approach thing detection. For this reason, the good
detection rate was obtained.

C. Realtime tracking
Fig.3 show the man detection method at the time of realtime
tracking. A distance image is computed from a stereo camera.
A man domain is computed from the obtained distance
image. The conditions of calculation are the domains of a

y

Compute distance image from stereo camera.

v

Binarize the distance image with the distance value.

Do the mask ofthe distanceimage with binarized picture.
The distance image of a man domam is specified by the
masked picture.

\

The gray value ofthe distanceimage ofa man domainis weight averaged.
Theresultis madeinto thedistance L with aman.

v

Compute the center-of-gravity position of a man domain
using that binarized picture.
Compute the direction § of a man using the x-coordinate of
a center-of-gravity position.

A

Move robotaccordingto L- B which detected.
Record the odometry data at the time of robot movement.
Simultaneously, record omni-direction ceilingimages .

|

Fig.3 man detection method at the time of realtime tracking.

certain amount of size and the distance range (the range of a
gray level), and judge the nearest object to be worker. The
center-of-gravity position and mean distance of a domain
which were judged to be people are found. The direction of
worker is obtained from a center-of-gravity position.

Moreover, the distance of worker and a robot is acquired
from mean distance. A robot moves based on this direction
and distance (realtime tracking).

In the distance picture calculation using a stereo picture, a
calculation result sometimes becomes unstable by surface
reflection of an object. The picture of middle becomes
unstable and the exact position is not obtained. Here, it solved
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by equalizing position information to a time series. This
problem is a future subject.

D. Mark-less position compensation

Omni-direction ceiling image was used for the position
compensation. Since omni-direction ceiling image had a large
circumference  distortion, they performed distortion
compensation using formula. This formula is described
separately. X-Y-Z shows the position coordinate of the

Omni-direction ceiling image is inputted in the specified position
usingrecorded odometry information.
Do distortion conversion ofomni-direction ceiling image .

A 4

Do distortion conversion of recorded omni-direction ceiling image .

v

Cross correlationmatching is performed by the conversion picture
of recorded omni-direction ceiling image as inputted
omni-direction conversion picture .

4

The spatial relationship in x-y acquired by
matchingis changed into theamount of Blue: now inputted
position gaps for robot position compensation| Red: recorded

Fig.4 A result of mark-less position compensation management

inputted Omni-direction ceiling image subjects by formula and
x-y shows the position coordinate of the changed subject . Z
assumed at the ceiling that it was a steady value, and
simplified calculation. Subject height and camera height are
used for calculation of Z. This was shown in the formula .

The good result was obtained by matching using the picture

after compensation. The accuracy of +5cm or less was able to
be acquired in general by matching between the pictures of

4mx4m after compensation.

However, evaluation by the picture of large variation per
hour is omitted. Moreover, evaluation in the case of a
monotonous omni-direction ceiling image is also omitted.
There is a premise that a certain feature thing exists in the
ceiling view of 4m x 4m. The automatic judging method of the
existence of the feature thing. Or a measure, such as extending
the range in which distortion compensation is possible, is
required. This problem is a future subject.

E. Evaluation of Human-following route teaching

The playback-type navigation was verified by using the
actual robot. The AGV course which consists of two
rectangles, 10m x 0.8m, and 5.5m x 3.1m, was used. This
AGYV course was used at the actual factory. The teaching time
of the AGV route in a factory was 10 hours.

The mark was attached to 16 points on this route, and
human-following route teaching was performed by making a
mark into a target point. The human-following route teaching
result was good. The error over a course was able to obtain
less than +£15cm.  Moreover, instruction time was less than
20 minutes.

However, this data was obtained in the best situation. The
further examination is required.

VI. Summary

The human-following robot position-teaching and
autonomic transfer system was developed. As a specific
application of the development, playback-type navigation was
proposed. In this system, the robot follows the human teacher
to learn the safe basic path, and plays back the taught
information during operation while independently moving
along the taught path.

The playback-type navigation was verified by using the
actual robot, confirming that the developed principle is
applicable to building a human-friendly robot.

In conclusion , the technique of the playback type
navigation is shown as a means to plan previous item re-
instruction time shortening. Furthermore, the route instruction
1/48 time shortening which playback type navigation was used
for is proved. The required specifications (a)-(d) raised at the
beginning are satisfied. However, the further examination is
required
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7Y BT, WA AR IRAT S KEINAE ST 2~ /e —T K Th D, A~
v a— 7 MIZIL, Bruguiera gymnorrhiza (4t /LX) I X O Kandelia candel (A B /LX) 23S L T4
2925 9, KBS O Brugiera gymnorrhiza 132 A ZAIZEENZ S ARbvd, £z, BRRIZHEENS
SABNE, B~y 7 a—7KIROREITIRN BV E THfi LTV 5,

FHIEHZ, v~ 7 —7 KL ERomJiKkE L~ 7 a—7RNOEREZRRL 7z, ERIZ=T
%/fw Tﬁﬁbtoﬁﬁ%\kﬁ%ﬁ%ﬁ%ﬁ%%ﬁ@\Eﬁﬁiﬁ%i@&ﬁ%@@%m%ﬁb
53 BE(10000rpm, 10 ZNETEIBRKZBEL . 02 um AT T T 4 N Z—TABMLTcb D&Y T
KE LTz, WK, 02 um AT T2 7 4 NH—TAHBLIEbDEMEH LT,

3. AER

3.1 YEAEMIC X D MHBEDE
Fig. 2 IT/EHEMOEVNC L 5~ v 7 m — 7 EJRFEBUKORER R4~ GC EM T, PFC B
otU GRC EMITLEE LT 7 T o 7 BB m M A & o7, F72, PFC M & GRC BEMOE LI O
7 EIMEZ T 5 & EHUEAY GRC BARD 53 E D> 7=,

3.2 pH ZMbIZ & % BT ~ D

Table 1 [Z KB4 L OV pH DIEVNC L 2B L v — 7 B x 7, ~ &, pHS.5 75 pH6 IZ
BLHETERILEDOE— V7 EBAILT T AND~A T A~BITL TN DY, pH6~8 LTl KREREN
@%k@ﬁ%hﬁi4w5vﬁﬁf%okomnﬁm%t 70D BT~ A T AT LT ER
DRBITz, b~ T, pH7, pH8 OIRRET, EILHE OEALA3-0.05V TH Y, pH7 & pH8 DIk
RE CIXBALIZEAL N 2o Ty — 5  HALER DTGB 1%, pHT <2 pHS TIFEHCMIIEER L CL £ 9 72,
5uA®BV®@ETiﬁmT%@W0ﬁoM%\7i/& EDTA |2 LD 88K, ~ o T BER O ENL
IXENZENRARY . F72 pHT & pHS TIXEBML N R/ > Tz,

3%%F@ﬁm XD BALA~DEE

~ W OE BT MY U AREINT 5200, RAIZETEO Y — 7 EBALN T T AT

e Scan rate 0.05 V/sec Scan rate 0.05 V/sec
% JH80 25 1.5 pH8.0 25°C
kI L R L L L B B U R 2 L L L B L L L L B
0.80 048 0 -0.48  -0.80 0.80 048 0 -0.48 -0.80
E (V/ Ag|AgCl) E(V/Ag|AgCl)

(@) (b)

Fig. 2 1EREMIZ L 5~ 7 o — 7RI /KOE TR B
(mc%W&Gcﬁﬁ(¢ummkpmﬁﬂﬁ(wwmm Z X BHIERHE D g
HES TN~ 7 an—7EBHHK, HOEE 0.4%
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Table 1 &BML 36 & OV pH DiEWIC X % 3Tl v — 7 BT

Mn3*/Mn2* Fe3*/Fe?t
pH7 pH 38 pH 7 pH 8
Cl -0.05 -0.05 — —
Acetate +0.28 +0.18 -0.30 -0.36
Citrate +0.50 +0.36 -0.18 -0.10
EDTA +0.57 +0.10 -0.16 -0.22
0.50 5.00
0.45%  _ 3.75
0.40 [ - ] < 20
< 035/ Fe 3 125 =
= 030 . TN
© c 0
S 025 S L.
q_) [ i
S 020 o
a g15f -2.50
005? LA Mn S0 e e L A B
080 048 0.16 0 -0.16 -0.48 -0.80
0O 5 10 15 20 25 30 Potential - (V)
The concentrations of NaCl (g/l)
Fig. 3 M DT L A8k, <o H L OB Flg 4 v rua—7REH FKORLVEET T A
Mn; 0.01 M(pH 6.2), Fe ; 4 X 10 M(pH 2.4), i 7T R 7= TIEE LK (pH 7.4)
Ar30sec, Hold30sec, Ag/AgCl 25C Ar 30 sec, Hold 30 sec, AglAgCl, 25C

DM B O K ERIFEFEREOHEAL T MY U ARE LT MY U A7 LTI B 22359 0.07
VdHole, ZOKEOD pH 1L 6.4-6.2 Tholz, KINZ, SROGAEITIELT MY U LI 512040 Tk
DIBTLHE & — 7 BALIL~ A T AT T AN R ST, K EIZZFEEOENLT Y o ARE L
Ak N U AR LTI, BALOZENKI 009V Hotz, ZDOEEDpH 1X2.4 ThoTz,
3.4 = a—T7HROERY T NVHIE

Eg4L7/7D*7§£*@TW§%77A%T? ~ 7 a—7RERE LK@T»&77A§
1%, 40.19 V OFLEISE LIRS R 572, 20 L X DOE_EKD pH 1% 7.0, 51 1.2%ThH - 72, 5y 1.2%
DEEDZUH U OBITLHIZH0.11V TH Y\ ZIUTHET 5 LT 77 Al iofwémem%
~ U H Y OEAIE-0.05V THY, Z & L THH0.19VIET 7 ZAANAFIEL TV 5D

ZOE EAKICELY T E SXIOPMIIN LTz & 2 A, b~ T O —7 Ofc, Z OEILE N
H2 TS T, F723x10°M Ok~ > o ZHMUTERIC, 4019V ICE—27 T & 72,
Fig. 51~ 7 n—7KRE EKICE~ T2 RMUTANVEET T MR d, b~ ok
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5.00
500
3.75§ — 10
< 250 ® 400 8
Y 1.25—2 9 = EEE 9
g 0 E 300" 6 @
5 -1.2&3_\/ £ 2
© < [ d TE
-2.507 L 2001 ° oo | 4
a5 I Z
-S'O(EWWWPWWWWWWHWWWWW 100 2 L
0.80 0.64 0.48 0.32 0.16 0 -0.16-0.32-0.48-0.64-0.80
Potential - (V) 0 | ! 0
. N . . 6 7 8
Fig5 ~ 7 m—7KRE LKIZH b~ % pH

WMLz XDORNVEET T A
fk ; EJEE Bk pH7.4,
# ; EVBE _E/K+1x10°M Mn pH7.4
A JEJRE _E/K+2x10°M Mn pH7.5
50 mV/sec, CV; 800 mV — -800 mV
Ar 30 sec, Hold 30 sec Ag|AgCl, 25C

Fig. 6 pH Z1bic X B~ 7 o — 7 IR H SkslA
Dz ICIE D ENL & AL
50 mV/sec, CV; 800 mV — -800 mV
Ar 30 sec, Hold 30 sec Ag|AgCl, 25°C

IAETCIE, 0.21 VICETLEN RO TWD, Bk~ T %2 1X10°9M T 203512, ©—7
OEMA RSNz, ZDOLEDBEMITLO~YA T ALY ~BEIL, BEoEor—27EME 0.16 V (1X
10°M) ,0.14V2X10°M) & 7pnie, ZDEEDpHILpH 74,75 TH-o T,

Fig.6 |Z1%, pH 2L SO~ 7 v — 7 [KIEHRESROE LI OB &/~ AR OEN
1L, pH6 205 8.5 DRI TIXIRE BTN RO N7ehoTz, Fi-, EMMEIZHBWTEH pHT~8.2 D TIFE
{2372 <. pH6 <° pHS.5 TIK L 22 A28 B S 7=,

4, FEE

TER M X A HHEE TlX. GRC B & b EWERMEA R LT-, ZiuE. GRC B Z DfhDE
i E 3SR | BRI CHEMO Z T 7 7 A MERE NS LETH Y, HlE T HEFBEIN
AREIZ/R > TV D 2 M 101D = OREENR LD EVWEREZ R LIZEEZBND, vk TREK
D& JBEEARIE IR EREM L < FIH S CTE 72 9919 KEREMO BN DITAFIKOATHY . H
PEDN B8 7 VA1 U PEDKEEIR Tl ~ o T 8ERORBHNITEE Ly, Zhickt L, REFEEBMO BRI
+1.3V~-1.0V £ TEIAL, A RWEORHENFIRETH 5, AFROFRER NG KEREOARERIZE N
THPEE DEREICRE BT DA, ~ 2 0 U 3BIK 1920 20D I E A R FEZEBM T A RETH 5 &R
Sz, EBHIT, Fig2 OfER LY | REBBOF TH GRC BB, Ny 7 7T RERMEL, Ex
WORHEENZ DO IRFBBEMICHEE L TEWZ LD, v 7o —7ERPOEHAICENTH D
EEZLNT,

Table 1 (2773 K 912, pH7, pH8 &\ o 72i7KIE)~ HHEHE T pH F£HIZB W T, glfkls L~
TR ENENOBMNN R D Z LD, REBBCTORBEIFT N+ ARETH D Z EDVRB I NT=,
ZINFE TOERBESHEROEZILFIREEICB T 2 HESRM L LT pH IZOW TR S Hu, Bk~ 72fREiR
DRI LT 72 D 182D K fE R (Table 1) 5 S 52072 K 912, pH IZ X » TIA U&RESAR T H EALA
AT B2 Th 5, FEEREIZHE T 25T, BBERZFIA T 2REEDE L TVD EBX 6508,
BGFHAICIE, T2 VBGORELZZOFEMET L ENEEN, 5%, pH & ETRH KA
DOENLE OBURMEA TSI 2 2 EDBLETH D,

IR DIARIZ K D EAL ORI Mn Fe & 612 NaCLEEEN 0 g/L 75 30 gL (28 b3 51> T,
20-50 mV O ZEN L S L, HIRE DR A TlE, 2 10mV OEMOT NN THISND, ZO7H, Bl
S OEIRIE Z R IR T 2 ERMLETH D,
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<~ ra—T7KERE KOV TN ERIE LIERER (Figd). +0.19 V OLEIZEITCE A RS 7,
Table 1 |Z7RT K 912, BT VBN 71T & DEREER, ~ o T L 3EIRDE T OB 1T $E R DB AITIT.
pH7, 8 DRMET~ A F AANINLE L W2~ > B 3ERIE T T ZNIE L T D, TR DORER K Y |
~ o/ a— 7 HRERE FAKTICEET 5+0.19 V ORICKRIT. ~ > H o HROSE AL Z 2 Sz, ERE
2, b~ TR UTERER (Figs) Tk, EILE OB~ A F AANC00B 8 3 8 LS
iz, UL, 8%, pH74 2B T A b~ I OBETCEE NI S T~ A T RAEBIfEST S 2 &
NHOMNoTHEY (Table 1), ZNHDZ LG, ZOE—7 3t~ T TR, v 7 u—7K
JEHKOBMNL T EFER LIz~ o T U8R Th D AlEEE r STz, £/ pH ZlbiCB i 5~ —7
JEVEH SREEAR DR T v — 7 OBMSCEIRMEICR X BB R be o Tz, @, Bifg~ 0 85K
RV U~ T R D X IR EMEDIRWEEROSE . pH OZEIZ LD HS OH OB %5 1T,
pH 23 1 (325 Z&1260 mV BN TNAMEARH D Z ERMLNATND D, LaL, SEIOETLH
TIXENMNOEANRRKRE L RN LD HIRILZEMED R WSS R T o 5 ATREMED R S L7,

5. £&0

AWFgEIE, BTN EROER B v ) R LR OEICKIT 5~ v 7 v —T7 oS
WCOWTHREAT 52 L2 HELE L, v~ 7 e—7K0 b0 Rl KOV EOIED Fik s LT,
IRFE B K DESACFREIEC L D~ 7 v —T KO ERBBRAKDOERE L O~ v F U ROk 5
EOMESLZ BYIZ pH RHIREIC X DB~ OB L OB o T2 W IE 21772 > T2, €D
FER. IRBEMILS T 7 74 MEMEAZH LTZ GRC BRI L 2HER KD~ v 7 v — 7 KR H kb
ROMIZHE L T e, £z, REMICE > T, $EER, ~ 2 U EEOFRIN R TH 2 FN, £
VBT % W= T BB BINC R o T2, w2 7 e —7 W TIE, WO TR IR E DL A
DINDTD BRI & SREEIR, ~ o T U BER OB Z IR Lo & 2 A AR EREINT 51224 C,
HAbgks L O b~ o DENMBBATT DR A D, BUGEHAIOBEIZIE, H IR O RIRHRE A3
VETHLENRH LN 25T, $io, v 7 u—TRIEE EAKOREEIT/ > 2R R, 021 VITET
WRR DTz, ZOWRIZY U Z2RINT 5 & ZIRVIEICE — BN LN Enn, K
E— 23~ ru—7ERHERY U RO RIREMEN B 2 Hivlc, Fo, AREICKIE pH6-8.5 DHiH
T, RERBNEADIRNZ LG, I ZEMEO B WOEHA DO AIREMED RIR X vz,

A

AWFFEIL THEE N EIRO&R (B~ H ) BB I OZORRERIZBITS~ 7 a—T7 Ko%E|
1. BFgeREE . SERRISEESE — 19EE R E B4 IREH 51871001508k 252 17 T D T
HbH, ZIEHOBEERT D,
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XINVNVT =AM RY RAEE Y DUSBENDXTINERAI DL

IDEEE~D T v F BRI = XN X —B B RS

T 2R

AW BT T

HE

N ZFENE 72 A-[Ru(bpy)3 1> DL HELIRED S 5 A S RA-[Os(bpy)3 |*~D SRR ) = % L F
—BENG ZAT 2 72, A-[Os(bpy)s]* ~D T L X —BENHEE EEL (k) (ZEE2, A-[Os(bpy)s]**
~DOTENNKRE L, SRR 118 Th o7z, A L X —BEIRS IS IRE KT
L. RRRIFEE kql3/h s < WISVEREIRPEIIRE <20, 5°CIZBWT 129 Th o7,
EDHIT, A A VIR LD NREIRE OB L b LT,

F—U— R =X —B#), SLERRRME, LT =7 ARER

i

il

KT 2 F— DA SOE~OF AT, RERMED b HEBELRHETH L, EP TN
BEIZ L VRO BWKG =RV X—FHANREH I TN D, ZONAROMMLER TIX
JEIhEE U7 B SRR b ONFHREFBBFUSIC LV RISBIEI L ED, £ 2T, B
EIBSERZ WAL PRSI THABCR OB OBLENO b REEETH D, ESd
BEEROTTH, LT =AM MY AEE U P2 ([Ru(bpy)s]* bpy=22-EE U ) Al
AR D L 5 7o BB RIS FIIBICRIN A R D . e ESGITE <. PRI O
ZRICHOWBN TS D, £72, B8 DU AIRE < @@z b B~ ORI ITTR
EThbH, EHIT, M ANALT o7 — MNMUEBSBERIIEEORRIZ L VA, AL WD
DFAREFOXTZ VT4 —2ALTVDDOLRETH D, 2D, X7V 74 —ZFHL
7o FHE B BB S DONRBEIRYEDOZE HATHI TN D 2,

Scheme 1

24, ., energy transfer 4 o4
A-[Ru(bpy)s]”™ + [Os(bpy)s]” ——— A-[Ru(bpy)s]”" + [Os(bpy)s]~*

w7 |~

A-[Ru(bpy)s]* + [Os(bpy)s]** A-[Ru(bpy)s]* + [Os(bpy)s]**
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Z D9 Z., [Rubpy)s* EERIZE DN HERENDZ VBT A AAIT A, TIE
U LEEASORIR T RN X—BEZ1T ), T O R XF—BEISIT KT R L X — D%
RRFIAIZ BIGH SUED, B E ST D, =)L F—BENIE L CH SRS
ERETLTBNE S D039, 12 & A EIFSEERMIOKER EGENGTFET 5O, BT
SRR N EAN LT BN S D DI ONTTH D, ARBFFETIE, B3
22-E U P Th VRN T ROMEEANENEEZ BND, ¥ 7407 =0 A(IDEEK

(A-[Ru(bpy)s]*) 22BHF T AA A I U A(IDEEKR (A-F LTV A-[Os(bpy)s]*") ~D T F/LF—
B#Ehis (Scheme 1) 4TV, SEARBRIUWERBLIZ OV TRET L 72,

ES

1.1 RAK

ML LVT =0 5 (FEHEER (BK)). 2,2-e 0Py (FhIF7A4T 227 (BR). a7~
FELAMH Y 7 L (K[SBO(CsHaO6)] FHT7 AT A7 (BF)) X0 lERBsZ A LW
72 A-[Ru(bpy)s]*" 1%, EIEIZHES TEHE L7z [Ru(bpy)s]*” ZEARET T F > & W TEE
DEIL TR, IE: 16.04mg I 6.7%, A- 35OV A-[Os(bpy)s]* i 0sO4 225
[Os(bpys > & &k L Y, AT » FE T L VI3 L THTZ, A-[Os(bpy)3]Cl * 6H20
U 115 mg, U¥=E: 57.5%, Anal Caled. for OsClC30H3406Ns: C, 43.01; H, 4.33. Found: C,
42.86; H,4.35; N, 9.79, A-[Os(bpy)s]CL « 6H20, I¥&E: 64 mg U¥ZE: 32%, Anal Caled. for
OsCLC30H3406N6: C, 43.01; H, 4.33. Found: C, 42.97; H, 4.35; N, 9.99, CD (M@}t k) =
A7 MUIZ LD FEOFERIT, smavmol! dm™ em™ (Amavnm) = -27.2 (491)35 L U+28.1
(428.4) for A-[Os(bpy)3]CL. +20.3 (492)F5 L T-18.4 (429) for A-[Os(bpy)s]Cl, CD A< kb
I, BARSIE J-700C M ity Gt 2 AV ClliE Lz,

1.2 iR REE MR

A-[Ru(bpy)3]** (20 umol dm™>) & A-& % WM& A-[Os(bpy)s]** (0, 0.05, 0.10, 0.15 mmol dm™) D&
BRI (A A58 1= 0.1, 0.01 moldm™, NaCl) % 20ml A7 % 22 Af
Freeze-Pump-Thaw #{F % 5 Rl 3 Z & THFEMA L 72%, S L v 7 X 4 wEiEatvic
B L CiEE Lo N YAG L— " — D% =& (355 nm) & /3L A RS mJ pulse!) L | 605
nm (23317 % [Ru(bpy)s]*" OFCHRE 2B FHEEZB L T o2 A r 2 a—7ICli
D iAZ (FEFIEHK 256) . ORI % BB L TA-[Ru(bpy)s]*" OhEIREE ()& 1572, H
EMRPEIL 5°C, 25°C, 40°C Tiiolz, fFbivi=Fm () 75 Stern-Volmer 20 (F(1)) %
MW TTZ R — B8 S DM EE ko™ ZRE LT, SRS ER D

(kS (A) kP (A) 12 & 0 5l L 7=,  IE[Ru(bpy)s]*" D& DLH OFIERIRIER G TH 5,

/7= 1+ k®® n[Os(bpy)s]** (1)
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2.1 VHAFREEL

[Ru(bpy)s ][> WIS L UFEND A~
7 KL & [Os(bpy)s ] DU A~ kv
% Figure 2 (27~ L7z, [Ru(bpy)s]**1& 450
nm {FU0C MLCT fRWINZ R 6| ok
A7 V1T 600 nm AHTIC R S5,
— 77, [Os(bpy)s]*IZ. 550 2>5 650 nm |
DT TIRIESINIRBIN AT MLV Ef
LTW5,

[Ru(bpy)s|* DFEN AT kL&
[Os(bpy)s]* DI A7 F LR E <
HRoTWDHI LD, =X —BH)
Jiﬁ.? TETT b DM ESND, &6

. R STV B [Ru(bpy)sF E
[Os(bpy)3]2+0)%\ﬁ4<1'|ﬁﬂ< ETOEILEN

(Table 1) 726, =R /F—BBIRUG (2

().

Table 1.

Figure 2

1 T T T T

‘l [Os(bpy)l>' 0
|
l

[Ru(bpy)s]” D IBIx

[Rubpy)al” DIk |

400 600

Wavelength / nm

KL L [Os(bpy)s P DWIL A7 kL,

BEFBELS (R(Q3),4) TKROLIBHATIALE—ThHLIENEZLND,

[Ru(bpy)s]**#3 & O Os(bpy): > DK ERLIRRE TOIRTTENL ¥

E’G+2)/V E Q) *EXG+20)/V *E°Q+*/+)V

+1.26
+0.82

-1.28
-1.22

[Ru(bpy);]*
[Os(bpy)s]”"

-0.84
-0.96

+0.84
+0.59

a) 5| H3CHR 6),

). B) @WXDAHTZRLF—ELLY |
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Emission Intensity

[Ru(bpy)s]** DL F5 L O A~ 7

Q)RD = F N —REEN UG D TR DG AT

T 5 LTINS, EEE [Rubbpy)sP*DOFSEITFMmtE b - THE L TV A, [Os(bpy)]*

DIFEIC X VBEMEESI N2 LI X LI TWD 2 L3 bz (Figure 3) .

IRIILXF—BHRT

*[Ru(bpy);]”" + [Os(bpy)s]"" — [Ru(bpy);]*" + *[Os(bpy);]*"

BEFHEBIRL

*[Ru(bpy)s]*" + [Os(bpy);]*" — [Ru(bpy);]" + [Os(bpy)s]"

[Ru(bpy);]** + [Os(bpy)s]" AG =

*[Ru(bpy)s]”” + [Os(bpy);]"" —

AG=-033V  (2)

AG=-0.02V  (3)
+0.38V  (4)
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A-[Ru(bpy)s ] O H D 35A& O h R EFH v (1) & [Os(bpy)s* WFIET D5 H O
A-[Ru(bpy)s > D kEER My (o) DIt (w/1) DIEZEA-& D\ EZA-[Os(bpy)s | DIREEIZHKT L
TEHEEEIZT vy M5 & BAF72EAREIR NS AL, Stern-Volmer BAfRAMN G-I TCn 5 =
ERENTe (Figure 4)

1.2 | | -
40°C (@) (<) .
A S s | 25°C(m) (O0)
[A Ru] = 2.0x10 mol dm™ | - o —
/ 5°C(@) (0) ¢,
@7
= T ”
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Figure 3 [Os(bpy)s]*"(Z & H[Ru(bpy)s]** Figure 4 A- or A-[Os(bpy)s]*" (2L D
D FEEIRIE DL A-[Ru(bpy)s]2* DJRhERAE DR O

Stern-Volmer 7' v~ ~ (H20 1),

ZOEMOBEE (kg n) &[Rubpyp]* DADOEEDFHM (n) D ENTOTZRLF—
BENRE (k) ZRODHZLENTE, TOMEIE Table 3 DEBY THDH, WTNDIREID
BT HA[Os(bpy)s | ~D T /L X —FEEAIA-[Os(bpy)s |~ L WELS EZ VD, 25 °C 2Bl
D MEESIL (k™A k**(A) TR UTALARERIEIL 113 Tho 7o, REAEW (40°C)
ity WEERITERT L5000, BIREITHED L, IREMEW (5°0) Hh. #EERIT
A Lie b oo BIRMEIEA E L, k%A k(A)=1.19 Th o7,

Table 3 A-[Ru(bpy)s]>* D JilL K AE D A-[Os(bpy)3)* & 5 WM EA-[Os(bpy)3*IC & 5 VH G E E
B (H20 ., u=0.1)

Temp./ °C 107h(A) 107(A) kPP (A) / k(A)
/ mol! dm? s™! /mol’! dm? ™!
5 0.934 1.12 1.19
25 1.59 1.80 1.13

40 2.68 2.72 1.01




43

2.2 WEHGREEE (Kate Kar) 2 FAV72 Ko 225 HEWEEEN TOZ RNV X —BEHEEE
B (keo) DREFEBLY

[Ru(bpy)3]*"*7> 5 [Os(bpy)3s " ~D =R NAF—BENSOSITIRGIZ LV #ITT 5 &2 61
%, [Ru(bpy)s)?™* & [Os(bpy) s P DHYEHGEE TR (kar) THIZWEEAR

Scheme 4
2+ 2+ Kaif 2+ 2+
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K_aif
cor
—L— {[Ru(bpy)s|*"... [0s®py);I"™*} (5
qubs = kdif [chor / (k-dif + kq,cor)] (6)
2kg TN r r 1
Kair = Bn (2+ rA * rB ) oo 7
B A7 a J T rPexplw(r, ) / Ky Tldr
Ko—_KeT 1 1 .1 exp[w(@, ) / kyT]
-dif — 27[ n 2 r + r o) 2 (8)
a A B 7,0 o Vlexp[w(r, i) / kyTdr

Z\Zye exp(B Onl B) , exp(B 0ol H)

nu)= —————Yexp(-B r-
V= s v Bow s 1t BosrE JPCEAH)
B = 8 7 Ne?

1000Drkg T

ra 3 Ru(DESA D - P4(m) 7.108 x 107'°m 1 5 WIEEEE(CP)

rg ; Os(IDSEIRD F4%(m) 7.108 x 10™°m Dy ; TAID # BHR(CN'm™)
a ]"AJ"]”'B kbn‘/j{]]/‘\/v:/ﬁiﬂii N,Tﬁ}imﬁﬁ

O 5 ratRu(IDES AT K92 Biithod 72 kA A2 0 - 84m) 1.8 x 100

O g ; rptOs(IDESIR LT 632 Tlithod 472 %A A2 D - 44(m) 1.8 x 107"

({[Ru(bpy)3]**...[Os(bpy)3]*"}) ZTERL L, —EI3AZEEESL (kar) T[Ru(bpy)s]** & [Os(bpy)s]*
(Z RS 2 & HRI25R 0 I [Ru(bpy)s 220> 5 [0s(bpy)s P12 = %L F— BB T (k) T
TRAX—BENEZ V., {[Rulbpy):]*...[0s(bpy)s**} & 72 5, BUHIS 7= BT O E
FEEBDIEHGEE T8 (kai) \ZLWEE . TOMISITIEBEBREZ BB T 2 0ER’H D, K
(7 ROICEVHAEINT kit B L P kar WD Z L1280, K(6) L D HEWEEKRRNTO
TRNF—BENEE T (k) ZRODZLENTE D, ZOFHBEITHOIZIABE DR K Y
LEF RS LOGHRIC X0 S O N IEHGEE T4 (kair, kain) % Table 4 (2R L7,



44

Table 4 7K ODHEEE K VLA FE=R 36 K UMIERGH FEE 2K

Temp./ °C R iR 10%kar 10%k-qit/ s
/mPas / mol! dm? ™!
#=0.1  u=0.01 ©=0.1 1=0.01
5 1.5192 85.76 3.44 2.37 0.861 1.20
25 0.8902 78.30 6.27 4.24 1.59 2.17
40 0.6529 73.15 8.97 6.00 2.28 3.14

a) SIA3CER7),  b) SUHSCHEKS),

Fiol kit kaitm D HWTE LIV kg % Table 5 127~ L2, A-[Ru(bpy) ] 12V Tl A
OV —BEEEER, hESAEENTOTRLF —BE)EER OB IZHB W TAKD
1E9 MREL, ELREDMRNE ESTAREIRER R E W,

23 AFUHEMRE

A-[Ru(bpy)s " & FIW - =R VX — BB G & A A R %2 1= 0.01 [IZ2{L L TITV, fibi
DERNTOZ RNV —BENSUNHRE (k) 2R, A4 BEu=0.1 OH4E & ik Lz

(Table 5), A A HREZE 0.01 1K S5 EHEETEH (™) (XA L, SR RPET)E
D UTe, Fe, MEEBROREKRMSAEICTIZEA ERIITR N -7, [Rulbpy)]* &
[Os(bpy)3]** DD SUiIEA A AL GBI DORETH 5 DT A A LV IREOFBIIZIT 5 &
TRRIND, A A M EMOILHIZ L DHBWVITREIC 22 b D EE X b, TR kair
& kdit DIEDOZEANS HRIND (Table 4), HEWEHAN TOx 1)L X — B & f L E 5

(k) IZTAVDIREETH A AL REEDOHRITHT LT LTV 5, ZAUEA A 238 DK
TIZEY, HEWEHROERNR L VEEICK Z o TWnb EBx oD, 6T, A4
FEDHERITHKT U TEHUWED D LTz Z & IFA-[Os(bpy)s]** & A-[Os(bpy)s)* D W EEAN T
DA-[Ru(bpy)s* ~DHEE DEG NI EZNEL I o T2l ThH I LR L TN D,

Table 5 HEWEERN TOA-[Ru(bpy)s]*" 27> 5[0s(bpy)s]*H~D T 1)L X — R Bl B @ 4% &
SRR

Temp./ °C /mol dm 108k (A)/s™! 108k (A)/s”! k" (A) ko™ (A)
5 0.1 3.22 4.15 1.29
25 0.1 5.39 6.37 1.18
40 0.1 9.74 9.73 1.02
5 0.01 6.12 6.47 1.06
25 0.01 5.07 5.33 1.05
40 0.01 11.2 11.9 1.07

a) it K (NaCl),
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(‘D%

ARFFE TlE, e FAIEVE 72 A-[Ru(bpy)s]* & A-F L TUA-[Os(bpy)s]* & Ak L. Ru()$E{A, Os(ID)
SERM ONARBIN = L X —BEI L 21T > 72, A-[Ru(bpy)s]* & A-35 L TVA-[Os(bpy)3 1>
DIISIZBNTIE, A A VRERu=0.1 D& & AMREMOSTESEIRENEI L, £72, &
FEDMEN S DNERIRE S KE L 2o Tz, L LR OA A UEENu=0.01 LK TFIE5 LT
RBPPENTER LRI L 2R IREOEN S b e o7z,
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Enantioselective Energy Transfer between Chiral Ruthenium(II)
Tris-bipyridine Complex and Chiral Osmium(III) Tris-bipyridine
Complex

Taisuke Hamada
Department of Bioresources Engineering
Enantioselective energy transfer from A-[Ru(bpy)3]** to A- or A-[Os(bpy)s]*" was investigated.
The energy transfer rate constant (kq) for A-[Os(bpy)3]*" was larger than that for A-[Os(bpy)s]*".
The enantioselectivity, which is represented by the rate constant ratio (kq(A)/kq(A)), was 1.2 in water
at 25 °C. This enatioselectivity depends on the reaction temperature; the kq value became small and

the selectivity increased as temperature was lowered from 25 °C to 5 °C.

Key Word: energy transfer, enaneioselection, ruthenium(II) complex



The Discourse of Emptiness:
On Nqgqrjuna’s Dialectical Method in M[lamadhiyamakakqrikq

Kumi Aoki

Department of Integrated Arts and Science, Okinawa National College of Technology

Abstract

In M[lamadhiyamakakqrikq, Nqgqrjuna criticizes the idea that language can represent reality as
it is, and tries to show emptiness (1[nyatq), where language ceases. Yet, his intention is not to
maintain the view of emptiness. He employs the dialectical method which can be called reductio ad
absurdum, except that it does not demonstrate the authenticity of the contradictory assumption, for it
is based on tetralemma. Tetralemma is still more destructive than dilemma and denies even one’s
own view. With this dialectical method, Nqgqrjuna tries to reveal an aporia which language with its
dichotomous nature is doomed to fall into, and thus tries to show emptiness. The aporia that
language is to fall into is, as it were, the chasm opened in the language-constructed world, which is
none other than an opening into the realm of non-language. Emptiness, which can be experienced as
such an opening, cannot be the denial of self-nature (svabhqva), as traditionally interpreted. The
word emptiness rather implies the openness of self-nature. The reason that emptiness has been
interpreted as the denial of self-nature is because dependent origination (prat]tya-sa/utpqdq) is
impossible with self-nature. The problem is, however, things can’t even exist as they are without
self-nature, and when things don’t exist, there is no dependent origination. In contrast, when the
self-nature of things is, so to speak, open to the realm of non-language, they can be both independent

and dependent at the same time, that is, they can dependently originate as “something.”
Key Words Nqgqrjuna, tetralemma, emptiness, dependent origination, self-nature
Abbreviation

MMK M[lamadhiyamakakqrikq

Introduction

M[lamadhiyamakakqrikq, which consists of twenty-four chapters, is full of negative discourse.

However, the intention of Nqgqrjuna, the author of M/lamadhiyamakakqrikqg, which is said to have

47



48

built the basis of Mahayana Buddhism around the second century, does not lie in denying the
phenomenal world. What is it then, that Nqgqrjuna tries to negate, and what is the purpose of his
negation? In this article we examine Nqgqrjuna’s dialectical method, by reading mainly Chapter
fourteen and Chapter two of M[lamadhiyamakakqrikq, in order to figure out how his dialectic

works and what it can demonstrate.

1. The object of negation.

1-1 The negation of different things and their connection
In the fourteenth chapter of M[lamadhiyamakakqrikg, WNqgqrjuna argues about the
inappropriateness of “connection” (sa/sarga). As a clue to clarify the object of the negation made by

Ngggrjuna, we must first examine what “connection” means here.

An object of seeing, seeing and a seer—these three factors don’t attain a mutual

connection either in pairs or collectively.

dra2wavya/ darlana/ dra2wq tr]ny etqni dvilo dvilah/

sarvalal ca na sa/sargam anyonyena vrajanty uta//  (MMK,14,1)

In the statement above Nqgqrjuna argues that mutual connection between the object of seeing
(dra2wavya), seeing (darlana) and a seer (dr2w3) is inappropriate. The reason for its

appropriateness is stated as follows:

Different things are connected with one another. But the difference is not in an object

of seeing, etc. Therefore they don’t attain to the connection.

anyenqnyasya sa/sargas tac cqnyatva/ na vidyate/

dra2wavyaprabh3t]na/ yan na sa/sarga/ vrajanty atad// (MMK,14,3)

Here Nqgqrjuna’s logic is obvious; an object of seeing, a seeing and a seer are not three different
things. The things that are not different cannot mutually be connected.

As for the reason for which their difference is denied, he states:

Depending on another thing, a thing is different from that other thing. Without
another thing, a thing is not different from that other thing. When something is
dependent on another, the view of the latter being different from the former is not

appropriate.

anyad anyat prat]tyqnyan nqnyad anyad 3te 'nyata4/



yat prat]tya ca yat tasmqt tad anyan nopapadyate// (MMK,14,5)

If a thing is different from another from which it differs, then it would exist without
that other thing. Yet that different thing does not exist without the other, therefore it

does not exist.

yady anyad anyad anyasmqd anyasmqd apy 3te bhavet/
tad anyad anyad anyasmqd 3te nqgsti ca nqsty atad// (MMK,14,6)

It is not only that the difference does not exist in an object of seeing, etc, but also in

anything that is joined with any other thing, the difference is not appropriate.

na ca kevalam anyatva/ dra2wavyqder na vidyate/

kasya cit kena cit sqrdha/ nqnyatvam upapadyate// (MMK,14,4)

According to Nqgqrjuna, the existence of a different thing is dependent upon the existence of
other different things; an object of seeing can exist as such because there are seeing and a seer. To
put it the other way around, an object of seeing cannot exist without seeing and a seer, seeing
without an object of seeing and a seer, or a seer without an object of seeing and seeing. A thing
whose existence is dependent on or conditioned by the existence of other things cannot be different
from those other things. That is to say, things people regard as different from one another are

actually not different since their existence is dependent upon the existence of others.

A thing not being different from another does not mean that they are identical. In regard to this point,

Nqgggqrjuna states:

The difference exists neither in a different thing nor in a non-different thing. When

difference does not exist, there is neither a different thing nor an identical thing.

ngnyasmin vidyate 'nyatvam ananyasmin na vidyate/

avidyamqne cqnyatve nqsty anyad vq tad eva vq// (MMK,14,7)

The identical thing (tad eva) mentioned in the statement above means the equivalent of a
non-different thing (anyata). Just as there is no object of seeing without seeing and a seer, “an
identical thing” cannot exist without “different things.”

After Demonstrating that there is nothing different or identical, Nqgqrjuna rounds out the chapter

with the following statement:

The connection between identical things as well as between different things is not

proper. The connecting, the connected, or the agent of connection does not exist.
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na tena tasya sa/sargo nqnayenqnyasya yujuyate/

sa/s3jyamqna/ sa/s32wa/ sa/sra2tq ca na vidyate// (MMK,14,8)

Nggqrjuna argues that if there is connection, it should be either the connection between identical
things or between different things. However the connection between identical things is logically
improper; and because there are no different things, the connection between different things is also
improper. If there is no connection, there is nothing that is connecting, is connected, or connects.

According to Cantrak]rti' the object of seeing, the seeing and the seer each stands for an
individual element (dharma) in the Abhidharma system, and the connection denied in such a
complete manner is the connection between those elements?. In the Abhidharma philosophy,
especially in that of Sarvqst]t Vqdin, those individual elements are all regarded as independent
beings, which collectively constitute the empirical world, both external and internal (psychological).
So it can be understood that Nqgqrjuna, who denies the connection between different things, tries to
criticize the Abhidarmic view of the individual elements.

In my opinion, however, the connection argued here indicates not only the connection of dharmas.
It is well-known indeed that the disputers assumed in M/lamadhiyamakakqrikq are, first of all,
philosophers from Sarvgst]t Vqdin, but the fact that Nqgqrjuna uses common words such as an
object of seeing, seeing and a seer, instead of using technical terms in the Abhidharma doctrine?®,
indicates that he gives commonality to his criticism; he is criticizing the belief system which
supports not only the Abhidharma doctrine but various other philosophical and religious
contemplations. What is more, this belief system is deeply rooted in our ordinary way of thinking.

In the next section, we look at more specifically what our ordinary way of thinking is like that is

within reach of Nqgqrjuna’s criticism.

1-2 The negation of the proposition regarding action.

In the second chapter of M[lamadhiyamakakqrikq, Nqgqrjuna argues:

Not only a goer does not go, but also a non-goer does not go.Other than a goer and

a non-goer, what third person goes?

gantq na gacchati tqvad agantq naiva gacchati /

anyo gantur agantul ca kas t3t]yo hi gacchanti / (MMK,2,8)

Since it is so obvious that neither “a non-goer” nor any third person “other than a goer and a
non-goer” goes, Nqgqrjuna does not even bother to explain why. The question about the argument
above should lie in how “a goer does not go” can be true. Yet, as a matter of fact, it is not that he

insists on the authenticity of the proposition “a goer does not go.” As will be clear later in this



article, Nqgqrjuna’s negation does not aim at proposing any contradictory ideas or antitheses, still

less denying the action itself as a phenomenon.

As for the reason for which a goer does not go, Nqgqrjuna states:

Indeed, how will the view that a goer goes be appropriate? For, a goer without

going is definitely not appropriate.

gantq tqvad gacchat]ti katham evopapatsyate /
gamanena vinq gantq yadq naivopapadyate// (MMK,2.,9)

If a goer were to go, it would follow that there will be two goings; one with which

he is said to be a goer, and the other in terms of which the existing goer is said to

go.

gamane dve prasajyete gantq yady uta gacchati /

ganteti cocyate yena gantq san yac ca gacchati// (MMK,2,11)

If there were two goings it follows there would be two goers. For, a going separated

from a goer is not appropriate.

dvau gantqrau prasajyete prasakte gamanadvaye /

gantqra/ hi tirask3tya gamana/ nopapadyate// (MMK,2,6)

According to Nqgqrjuna, the proposition “a goer goes” is not appropriate, since a goer does not
exist without going and in the same way going does not exist without a goer. If such a proposition is
claimed to be true, it would follow that there will be two goings; one attached to and not separated
from the goer, and the other attached to the verb and thus independent from the goer. If there were
two goings, it would follow there will be two goers.

Though neither difference nor connection is raised here as a topic, it is when the whole action is

13

thought to occur in the connection between two “different things, “ a goer and going, that such
contradiction as pointed out by Nqgqrjuna follows. Therefore it should be regarded that what he
criticizes here is the idea that the whole action can be divided into the performer and its action and
then be connected again.

As Nqgqrjuna takes up the proposition “a goer goes” and denies it, “different things” are
established in verbal expressions. Every action or event is undividable in itself, but when people try
to express it in language, it is divided into segments: a subject, an action, an object, etc. Those

segments are then connected again in the syntax of language. In other words, such divided segments

(different things) can only exist in language as a concept or, in Saussure’s term, a signified
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(signife’)*. Since the phenomenal world is always perceived through language, those segments are
often believed to really exist as independent beings. It is this belief system which lies at the basis of
the Abhidharma philosophy, and it is supported by the common idea that language can represent the
reality as it is.

Nqgqrjuna criticizes such a language-oriented way of thinking. Yet his intention is not to put
forward any antithesis. What then, is the purpose of his criticism? The following statement affords a

clue to answer the question.

When defilements of action are destroyed, there is emancipation. Defilements of
action come from dichotomous discriminations. They (dichotomous

discriminations) come from language. However, language ceases in emptiness

karmaklelqk2ayqn mok2a4 karmaklelq vikalpatad /
te prapa’cqt prapa’cas tu 1[nyatqyq/ nirudhyate// (MMK,18,5)

As is stated above that dichotomous discriminations (vikalpa) come from language (prapa’ca)’,
language, as an ability to categorize or symbolize, dichotomously discriminates “X” (the identical)
from “non- X” (the different) and thus makes an object of perception be what it is. Though in reality,
“what it is” is no more than an identical form of existence and there is no actual border which
divides between “X” and “non-X,” that is, there is no actual “X” or “non-X” with its fixed identity.
Yet, people tend to believe that objects with their dichotomously-created identities really exist, and
make themselves suffer by clinging to the objects. That is why Nqgqrjuna says, “defilements of
action come from dichotomous discrimination.”

Nqgqrjuna criticizes our language-oriented way of thinking in order to cease dichotomous
discrimination by ceasing language, for people cannot attain emancipation (mok2a) without ceasing
dichotomous discrimination. Since emptiness (1[nyatq0 is where language ceases, to cease
language should also be to show emptiness.

Emptiness as a Buddhist term implies being empty or devoid of self-nature. It is also used to
indicate the wultimate truth, the truth which is beyond language. It is also declared in
M{[lamadhiyamakakqrikq to be equivalent to dependent origination (prat]tya-sa/utpqdq) °.

Self-nature is self-caused, non-alterative, independent substantiality, which makes things what
they are. In other words, it is the “X” of a thing existing “as X,” so it is nothing but the self-identical
form of existence. Nqgqrjuna says language ceases in emptiness, since things should be empty of
such self-identity where language doesn’t operate. On the other hand, dependent origination is the
word which implies that all phenomena arise dependently on causes and conditions, but in
M[lamadhiyamakakqrikg the word is used to imply not only the temporal connection of cause and

effect but also the logical or spatial dependency of things with respect to one another, as we have
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seen of an object of seeing, seeing and a seer.

A question which may arise here is why emptiness can be said to be equivalent to dependent
origination, for if there is no self-identity, there cannot be anything at all, no matter whether it
originates independently or dependently. In the next chapter we look more closely at Nqgqrjuna’s
dialectical method in order to consider the relation between emptiness, dependent origination and

self-nature.

2. Nqgqrjuna’s Dialectical Method.

2-1 Nqgqrjuna’s strategy ----Observing the law of language

As we have seen in the previous chapter, Nqgqrjuna described the impropriety of the proposition
“a goer goes” in the following manner: If a goer were to go, it would follow that there will be two
goings; one attached to the subject and the other attached to the verb. Superveniently, if there were
two goings, it would follow there will be two goers.

The absurdity pointed out here can be explained by way of the violence of the law of contradiction.

3

According to Nqgqrjuna, for the proposition “a goer goes” to be right, a goer must be “without”
going. Yet, in fact, a goer is inevitably “with” going if he is to exist as such. Thus if the proposition
“a goer goes” is maintained to be right, it follows that a goer must be “with” going, when, at the
same time, he must be “without” the same act. It is also worth noting that since posing an antithesis
is not his intention, Nqgqrjuna does not care whether a proposition “a goer does not go” is right or
not, which in fact is obviously wrong, just as “a non-goer goes” is wrong.

Correspondingly, the fallacy of the proposition “the third person other than a goer and a non-goer
goes” can be explained as the violence of the law of excluded middle. When the law of contradiction
is not allowed, neither is the violence of the law of excluded middle.

People may think that the dialectic here is somehow far-fetched, because in his logic, “with
going” and “without going” form a dichotomously contrastive set which covers the whole area of
discussion and in which one element is the complement to the other. However such dichotomy is far
from the ordinary sense of people.

To make my point clear, we look at the statement in which Nqgqrjuna tries to demonstrate the

absurdity of the proposition “the cause has the effete.” There Nqgqrjuna’s logic is more evidently

removed from the ordinary sense of people:

The view that the effect is similar to the cause is not appropriate. The view that the

effect is not similar to the cause is not appropriate.

na kqrazasya sad31a/ kqryam ity upapadyate /
na kqrazasyqsad31a/ kqryam ity upapadyate// (MMK,4,6)
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Here, as Tachikawa suggests’, Nqgqrjuna regards the “similar” (sad31a) as “completely similar,”
that is, “so similar as to be identical;” and “non-similar” (asad31a) as “completely different.” It is
true that the effect is neither identical with nor completely different from the cause, but in our
ordinary sense it does not follow that the effect does not exist; the effect doesn’t have to be either
identical with or completely different from the cause. I should say people rather regard the effect as
in some way or to some extent similar to the cause. However, for Nqgqrjuna, who precisely follows
the rule of language, there is no middle term between two contradictory ideas, since dichotomous
discrimination is the very nature of language. Therefore “similar” and “non-similar” should be the
two extreme ideas which cover the whole area of discussion, and if the effect arises from the cause,
it should be either “similar” or “non-similar” to the cause in the extreme sense of the words.

Needless to say, we don’t usually depend one hundred percent on language to understand the
world. Such wisdom of ours as is unable to be reduced to language allows the infinite middle
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between, for example, “extremely similar” and “extremely non-similar.” That is why we feel
Nqgqrjuna’s dialectic far-fetched. Nevertheless, people often believe without doubt that language
can describe reality as it is. In other words, they believe that things with dichotomously created
borders exist prior to language.

Nqgqrjuna tries to point out the fallacy of such idea by following strictly the dichotomous rule of
the language. That is why for him X is the complement of non-X; if something is X it cannot be
non-X and there is no middle term between the two. It does not follow, however, he is in favor of the
law of contradiction and excluded middle. He follows those rules in order to reveal the
self-contradiction that the language used strictly to its nature is doomed to fall into. So if we feel

Ngggqrjuna’s dialectic is removed from reality, it is because the dialectic itself reveals how language

with its dichotomous nature falls short of describing the reality.

2-2 The Destructive Logic ---Ruductio ad Absurdum Based on Tetralemma

The dialectical method employed by Nqgqrjuna can be called reductio ad absurdum with regard to
the absurdity he derives from the opponent’s assumption; however, in the strict sense of the term, it
cannot be defined as such. Generally, in reductio ad absurdum, an absurd outcome is derived from
the opponent’s assumption in order to demonstrate the authenticity of the contradictory assumption.
Yet in the case of M[lamadhiyamakakqrikq, the contradictory assumption is also proved to be
wrong. It is because the logic employed in M/lamadhiyamakakqrikq is based on tetralemma.

Tetralemma (catu2kowi) is a traditional Indian method of allotting human’s way of thinking into

four propositions:

(1) Something is X.
(2) Something is non- X.
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(3) Something is both X and non-X.

(4) Something is neither X nor non- X.

Some of the dialectics in M[lamadhiyamakakqrikqg adopt the first and the second lemma
(dilemma): some adopt the first, the second and either the third or the fourth (trilemma), and others
all of the four (tetralemma).

The case with a goer and going is an example of trilemma. Trilemmatical lo gic used there would
be expressed in the same type of the syllogism as the logic of dilemma is expressed (If A, then B; if

C then D. Either A or C. Therefore, either B or D.):

If a goer, then the entity does not go. If a non-goer, then the entity does not go. If the third
other than a goer or a non-goer, then the entity does not go.
An entity is either a goer or a non-goer, or else the third other than a goer or a non-goer.

Therefore, an entity does not go.

As is obvious, the third lemma here is not indispensable to deduce a conclusion. It is also the case
with other trilemmatical or tetralemmatical arguments in M[lamadhiyamakakqrikg, because
Nqgqrjuna’s strategy, as we have seen, is to divide the whole area of discussion into the two that
contradict each other, and then to deny them both.

Though such is the case, I should say that tetralemma is more completely destructive than
dilemma, for we have to take it into account that there may be someone who, for example, assumes
the existence of some supernatural entity beyond goer and non-goer. Nqgqrjuna, who claims that the
third other than a goer or a non-goer does not go, doubtlessly approves of no such entities as are
beyond goer and non-goer; even if there were something beyond our recognition, it must be, in
Nqggqrjuna’s logical world, categorized into either a goer or a non-goer as long as it exists.

Another aspect of the complete destructiveness of tetralemma is that its fourth lemma denies both
X and non-X. The reason that the two dilemmatical propositions are absolutely contradictory in
Nqgqrjuna’s dialectic is because his logic of negation is based on tetralemma, and when both the
contradictory propositions are proved to be absurd, one has no other alternatives but to stay silent.
Moreover, the negation which denies the negation itself is, so to speak, self-destructive. It even
undermines the authenticity of the conclusion derived from the dialectic; when the absurdity of the
linguistic judgments is revealed, the conclusion that an entity does not go, for example, should also
be absurd.

Nqggqrjuna’s dialectic goes as far as to demonstrate that there is neither existent nor non -existent,
and thus tries to show emptiness. It must be noted that his dialectic, which denies both thesis and
antithesis, does not allow anyone to hold any view whatsoever, even if it is the view of emptiness.

That is why he states:
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The awakened ones taught that emptiness is the relinquishment of any and all views,

but those who entertain the view of emptiness is called irredeemable.

1[nyatq sarvad32t]nqm proktq ni4saraza/ jinai4/
ye2q/ tu lunyatqd32wis tqn asqdhyqn babhq2ire// (MMK,13,8)

Emptiness held as a view is no longer emptiness; it should be known, or rather realized as
Sakyamuni (!gkyamuni) and other Buddhas (the awakened) are said to have. Needless to say, not
everyone can realize emptiness. It does not follow, however, that emptiness is somewhere beyond
everyman’s reach, nor is it something transcendent. Emptiness, as the realm beyond language, is
always right here under our nose; we are all living in its middlemost, when all our interests are
devoted to the language-contracted realm of the world. Were we not living in the midst of emptiness,
the world would be only a thin surface in which no diversity of perspective is allowed. In such a
world, things must be either A or non-A: a sky must be either light or dark, a person must be good or
bad, etc., and we would never feel that Nqgqrjuna’s dichotomous logic is too extreme.

What prevents us from realizing emptiness is the fact that it never presents itself in our
consciousness; no matter how well-honed the consciousness may be, it always stays outside of our
consciousness, for the intentionality of consciousness will always be directed to “something” with
identical forms and not toward the formless.

It should be noted that the outside cannot be recognized as such without an inside, just as the
darkness could not be recognized but for the light. In other words, emptiness is known only through

language. That is why Nqgqrjuna says:

Without relying upon conventional language the ultimate truth is not taught.

vyavahqram anql3tya paramqrtho na delyate/ (MMK,24,10, ab)

As mentioned earlier in this article, the ultimate truth is equivalent to emptiness. Nqgqrjuna

distinguishes this ultimate truth from the language-based conventional truth, and declares:

Those who are not aware of the distinction between the two truths are not aware of the

profound reality embodied in the Buddha’s message,

ye 'mayor na vijqnanti vibhqga/ satyayor dvayo4/
te tattva/ na vijqnanti gambh]ra/ buddhalqsane// (MMK,24,9)

The distinction here does not mean the discrimination, since for Nqgqrjuna, who criticizes

dichotomous discrimination, the two truths are ultimately not different. The reason he distinguishes



between them is that for him those who don’t know the difference of the two truths are the people
who believe in the faculty of language to represent the reality. They are the people who don’t even
notice the latency of the outside realm, and believe the symbolic world to be the limitless whole,
when in fact they are only confined within its enclosure.

For those people Nqgqrjuna tries to show the limitation of language, by demonstrating how
reality overflows language. This overflow is shown as an aporia for dichotomous language to fall

into, which is, as it were, a chasm opened in the language-constructed world, the opening of the
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inside to the outside. It is the very opening that has always been there but only few people can notice.

Emptiness, which cannot be recognized directly, can be experienced through language as such an

opening.

Conclusion

As we have seen, Nqgqrjuna employs the dialectical method which can be called reductio ad
absurdum based on tetralmma in order to show emptiness. Emptiness, however, cannot be recognized
directly; it can be experienced as an opening of the language-constructed world.

Emptiness, comprehended as such an opening, does not mean the denial of self-nature, as has been
traditionally interpreted. The reason emptiness is interpreted as a denial of self-nature is because
dependent origination, which is said to be equivalent to emptiness, is impossible when things are
independent. 1 should say, however, such an interpretation discriminates dependency and
independency against Nqgqrjuna’s intention. Besides, if things have no self-nature, they cannot
exist as they are. In such a case, there would be even no dependent origination, since that which does
not exist as “something” does not exist at all.

In my opinion, emptiness implies the openness of self-nature. When things are seen through
language, they exist as “something,” while in emptiness things are without their self-identity
(self-nature). Thereby, for those who are not confined in the realm of language, things are also not
confined in their self-identical forms; that is to say, their self-identity is open to emptiness. Things,
whose self-nature is open to emptiness, are both dependent and independent at the same time, and it
is this two-sidedness that makes it possible for things to dependently originate as “something”.

People may say such contradiction is not allowed by Nqgqrjuna, but he does allow contradiction

as the instruction of the Buddhas. The below is one of such instructions..

Everything is true, not true, true and non-true, neither true nor non-true: This is the

Buddhas’ instruction.

sarva/ tathya/ na vq tathya/ tathya/ catatathya/ eva ca/
naivqtathya/ naiva tathyam etad buddhqnulqsana/// (MMK,18,8)
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Notes

! Candrak]rti, who is said to have lived in the seventh century, is known as an author of Prasannapadq, the

commentary of M[lamadhyamakakgkarikq.

2 Madhyamakav3tti4, M[lamadhyamakakqgkarikqs (Madhyamikas[tras) de Nqgqrjuna,avec la
Prasannapadq Commentaire de Candrak]rti, p.250

3 According to Chandrakqrti, the object of seeing means a material form (r[pa), the seeing a visual

organ (cak2u) and the seer consciousness (vij'qna) .

* According to Saussure(1857-1913), a sign(signe) is composed of two inseparatable aspects; the

signifier (signifiant) and the signified (signifié).

® The word ‘prapa’ca’ originally means ‘expansion,” ‘manifestation,” and ‘diversity,” and there have
been some studies about what this word particularly means in M/lamadhiyamakakqrikq. Yuichi
Kajiyama points out that ‘prapa’ca’ in M/lamadhiyamakakqrikq means multifold developments of
thought and language and suggests it should be translated as “linguistic diversity” or “verbal
fabrication”(K/ no Ronri, p.61). Musashi Tachikawa is along the similar lines and concludes after
intimate analysis that the word indicates the whole structure of the linguistic expression (Ch/ron no
Shiso pp.87-94). 1 agree with Tachikawa and prefer to translate the word plainly as “language,” to
imply not only the broadest sense of the world in English diction but also in a sense Saussure

defined its French translation of the word (langage).

6 “We declare whatever is dependently originating to be emptiness” [ya4 prat]tyasamutpqda4
1[nyatq/ tq/ pracak2mahe/] (MMK, 24,18, ab)

T Ch[ron no Shiso, p.186.
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Abstract

Psychological egoism is the view that man is intrinsically egoistic. The purpose of this paper
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1s to examine the criticism of psychological egoism from three viewpoints and show that
psychological egoism has not been refuted yet.

First, it is objected against psychological egoism that our actions are not always based on
self-interest and not all the actions based on self-interest are selfish. However, an advocate of
psychological egoism regards ‘our own interests’ in psychological egoism as standing for our own
happiness. Therefore, psychological egoism is the claim that we each always desire what is
desirable to us individually, that is to say our own happiness.

Second, there is the argument against psychological egoism that we sometimes do what we do
not want to do. According to this argument, psychological egoism rests on the wrong premise that
people never voluntarily do anything except what they want to do. For example, though I do not
want to do an act, I do the act because I want to achieve a purpose or because I think that I should
do the act. However, this argument cannot refute psychological egoism. The act is not what I
directly want to do, but without my desire to achieve the purpose, I will not do the act. Then, why
do I think that I should do the act? For instance, it is because I want to treasure doing the act
itself that I think so.

Third, there are some problems with the view of psychological egoism that what a person
desire is always her/his interest (happiness). For example, G. E. Moore criticizes psychological
egoism by distinguishing ‘the object of desire’ and ‘the cause of desire’. According to Moore, the
idea of drinking wine causes a pleasant feeling in my mind and this feeling produces my desire to
drink wine. This feeling is ‘the cause of desire’ and ‘the object of desire’ is wine. Hence, the
pleasure I can get from drinking wine is not ‘the object of desire’. However, an advocate of
psychological egoism asks why I have the idea to drink wine. It is because I know I can get the
pleasure from drinking wine that I have it. This pleasure is intrinsically the very object which I

desire when I drink wine.

Key Words: Psychological Egoism, Our Own Interests, Desire and Action, Desire and Its Object
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Trigger of large-scale landslide in the southern part of Okinawa Island

KIMURA, Kazuo

Department of Integrated Arts and Sciences

Asato landslide, occurred in June 2006, was the largest and outstanding slope failure in the last 10 years in
Okinawa Island. It is typical slump distributed on Shimajiri-mudstone which is widely observed in the southern
part the Island. Due to geomorphic setting, large-scale landslides such as Asato’s develop along a scarp faced to

Nakagusuku Bay. The most landslides in Okinawa were triggered by heavy rain that is 200-400 mm or more in

daily precipitation. However, Asato landslide was slipped under moderate rainfall about 80-100mm in the day. On

the other hand, climate of May to June in 2006 was characterized by unusual long rain. Effective precipitation was

maintained around 50-100 mm during 2 weeks, or more, the day before the slide. These facts suggest that main

trigger of large-scale landslides in Okinawa is peculiar long rain rather than heavy rain.

Key words: slope failure, geomorphic setting, long rain, effective precipitation, hazard information
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Sino-Japanese Relations before and after the Normalisation of
Diplomatic Relations: A Comparative Analysis

Dr Tsukasa Takamine

Department of Integrated Arts and Science, Okinawa National College of Technology

Abstract

This article looks at Sino-Japanese relations during the period from 1946 to 1971 — that is, the
period prior to the normalisation of diplomatic relations — with particular focus on the major China
policies formulated by Japan’s post-war conservative governments. It also compares basic
characteristics of Sino-Japanese relations between 1946 and 1971 to those in the recent years. This
article demonstrates, first, that despite the Cold War international system that separated Japan and
China into different and rival ideological camps, “geographical proximity” and “commercial
interests” consistently encouraged Japanese governments to pursue economic and diplomatic
relations with China during the period from 1946 and 1971. However, diplomatic pressure from
both the US and Taiwan governments not to recognise the People’s Republic of China (PRC),
socio-political chaos in China caused by the Great Leap Forward campaign and the Cultural
Revolution, and China’s political use of its informal connections with non-governmental Japanese
actors made it impossible for Japanese governments to forge official economic and diplomatic
relations with China. Second, the article argues that basic structure of Sino-Japanese relations has
remained the same before and after the normalisation of diplomatic relations. That is, Japan and
China repeatedly confront each other politically and strategically while seeking greater access to

each other’s economic resources.

Keywords: interdependence, commercial interests, political tension, diplomatic normalisation, trade
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Introduction

By the early 21* century, economic interdependence between Japan and China has deepened
signiﬁcanﬂy. Thanks to the rapidly expanding bilateral trade and investments, the two countries
now enjoy mutually increasing commercial profits. Despite these economic love affairs, however,
there are several issues that have long been the sources of political tension between the two
countries. They include: Japanese prime ministers’ visits to the controversial Yasukuni Shrine; the
territorial dispute over the Senkaku Islands; and China’s development of submarine gas and oil
reserves in the East China Sea. Moreover, in 2005 many Chinese citizens successfully organised a
series of anti-Japanese protest rallies in China mostly in order to oppose the Japanese government’s
attempt to become a permanent member of the United Nation’s Security Council. On the other hand,
one official poll suggests that over the past two decades Japanese public’s perception of China has
consistently deteriorated due largely to China’s militarisation and the anti-Japanese protests

conducted.

The question arises as to whether recent Sino-Japanese relations are becoming more difficult
and antagonistic than they were before the normalization of diplomatic relations between the two
nations in 1972. This paper mainly examines Sino-Japanese relations during the period from 1946
to 1971 — that is, the period prior to the normalisation of diplomatic relations — with particular focus
on the major China policies formulated by Japan’s post-war conservative governments. The paper
also compares basic characteristics of Sino-Japanese relations between 1946 and 1971 to those in
the recent years. This research makes use of archival documents concerning Sino-Japanese relations
during the immediate postwar decades, including those that were formerly unavailable for scrutiny
and have now been opened to the public for the first time, in order to explore in depth the historical

background of Japan’s political, economic, and other relations with China.!

This paper demonstrates, first, that despite the Cold War international system that separated
Japan and China into different and rival ideological camps, geographical proximity and commercial
interests consistently encouraged Japanese governments to pursue economic and diplomatic

relations with China during the period from 1946 and 1971. However, diplomatic pressure from
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both the US and Taiwan governments not to recognise the PRC, socio-political chaos in China
caused by the Great Leap Forward campaign and the Cultural Revolution, and China’s political use
of its informal connections with non-governmental Japanese actors made it impossible for Japanese
governments to forge official economic and diplomatic relations with China. Second, the paper
argues that basic structure of Sino-Japanese relations has remained the same before and after the
normalisation of diplomatic relations. That is, Japan and China repeatedly confront each other

politically and strategically while seeking greater access to each other’s economic resources.

The first section of the paper reviews the starting point of Post-WWII Sino-Japanese Relations
against the background of international changes and domestic conditions in both countries. The
second section examines a prototype of Japan’s Engagement Policy towards China pursued by
Prime Minister Yoshida Shigeru. The third section looks at some economic aspects of Sino-
Japanese relations in the 1950s with particular focus on the Japanese business community’s feeling
of nostalgia towards the China market. The fourth section investigates impacts of the Great Leap
Forward campaign on China’s foreign policy to Japan. The final section examines China’s political
use of trade and Japan’s response to it. The paper concludes with an evaluation of the basic structure

of postwar Sino-Japanese relations.

The Starting Point of Postwar Sino-Japanese Relations

Japan’s defeat in WWII inevitably became the starting point of new relations with China. Not only
had Japan attacked China militarily in the war, but several developments in Japanese and Chinese
affairs during the immediate post-war decades contributed to new difficulties in Japan’s diplomatic
dealings with China, difficulties which have in fact continued up until the present. With the Cold
War dominating East Asian affairs by the end of the 1940s, Japan and China came to regard each
other as enemies in a new way: because of their different political ideologies and economic systems.
Japan thereby lost an opportunity to reconcile with China over past events — that is, Japan’s invasion

of China during the 1930s and 1940s, and the atrocities committed there by Japanese troops.
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After Japan’s defeat in August 1945, the US-dominated Allied forces occupied Japan. From
then on, the Allied forces led by US General Douglas MacArthur, sought to destroy many of the
pre-war state structures of Japan (Bailey 1996; Beasley 2000).? On the other hand, in the immediate
post-war period, China’s Nationalist Party government led by Chiang Kai-shek was by no means
secure, and was subject to armed challenge by the Chinese Communist Party led by Mao Zedong.
Eventually, this civil war between the two ideological rivals in China ended with the victory of
Mao’s Communist Party. The PRC was established in 1949. Mao signed an alliance with Stalin’s
Soviet Union in 1950 and the PRC became a second powerful country in the Communist bloc,

which was in conflict with the free world bloc led by the United States.

By the late 1940s, the US, acknowledging the probable Communist victory in China and
increasing Soviet influence in East Asia, started to reverse the thrust of its Occupation policy in
Japan. The priority was drastically shifted from instituting radical reform to the reconstruction of a
new Japan which in Washington’s view had to become a Western ally in Asia (Schaller 1985).
Politically, the US government, fearful of the influence of Communism in Japan, began to support
the conservative political force (Watanabe 1985). The conservative parties’ dominance in Japanese

domestic politics then began.

Reliance on the US for military security was not universally embraced in Japan (MOFA 1947,
Stockwin 1968). In the end, however, the security alliance with the United States was seen as
overwhelmingly important for war-devastated Japan in order to assure military protection, security
and internal order, and to enable the allocation of limited resources for economic recovery rather
than defence. The cost of Japan’s dependence on the US for its military security was political
subordination to the United States and comparative loss of autonomy in making foreign and security
policy. Accordingly, the US Cold War policy of China containment had a significant impact on

Sino-Japanese relations in this period.
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A Prototype of Japan’s Engagement Policy towards China

A prototype of Japan’s engagement policy towards China already existed in the era of the Yoshida
Shigeru governments from 1946 to 1954. Very interestingly, Prime Minister Yoshida believed that
Japan should develop its economic relationship with the PRC despite the reality of the Cold War in
Asia (Dower 1988). The basis of this idea was his realistic perception of Communist China,
revealed by his famous pronouncement: ‘Red or White [meaning Communist or not]: China remains
our next-door neighbour. Geography and economic laws will, [ believe, prevail in the long run over
any ideological differences and artificial trade barriers (Mendl 1995).” For him, Sino-Japanese
economic relations and development were necessary not only for the sake of Japan’s commercial
interests in the China market, but also for achieving his diplomatic objective. He wanted to separate
China economically from the Soviet bloc by deepening China’s economic dependence on trade with
Japan, and eventually to bring China into the Western camp (Chen 1998). For Yoshida, a strong
economic interdependence between Japan and China, if achieved, could therefore contribute

significantly to Japan’s economic and security interests.

The Yoshida government fully acknowledged the strategic importance of keeping Taiwan in the
free world bloc, and of separating Taiwan from the PRC. However, this was not necessarily
interpreted to mean that Japan must stay away from Mainland China. Yoshida thought that as long
as Taiwan remained in the non-Communist bloc, Japan could pursue its economic interests in
Mainland China by re-establishing its official ties with Beijing. However, the US government put
strong pressure on the Yoshida government to take the same diplomatic stance towards the two
Chinas as the United States: that is, to recognise the Nationalist government in Taiwan as the sole
legitimate government of China and to ignore the Communist regime which controlled the

Mainland Chinese territory (MOFA 1951).

Yoshida recognised that it would be politically very risky for Japan if his government rejected
the US demand for formal recognition of the Taiwan government. The most serious risk was the
probability that if Japan rejected the US demand, the US Senate would not ratify the San Francisco

Peace Treaty which was to ensure the return of Japan’s full sovereignty and independent status.
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Economic Aspects of Sino-Japanese Relations in the 1950s

In the early post-war decades, after losing much of its economic tie with Mainland China - which
was Japan’s traditional source of raw material imports and major pre-war destination of its
industrial goods exports — both the Japanese business community’s desire to restart trade with China
and the government’s concern about Japan’s economic recovery were significantly intensified.
Members of Japanese business elites were particularly active in encouraging re-establishment of
Sino-Japanese trade relations. For members of Japanese business who had had experience of the
pre-war China trade, the relocation that China had once absorbed about a quarter of total Japanese

exports was still fresh (LaFeber 1997).

One Japanese diplomatic document produced in the 1950s clearly explains the strong feeling of
nostalgia among Japanese business elites who had been involved in business in China in the pre-war
period. The document states:

Over the past several decades our[Japanese] industries and trade have

developed by exporting industrial products to the Mainland China market

while importing mineral and agricultural resources such as iron-ores, coals,

salt, soybeans, and fats. As Japan’s post-war economy, which lost both the

China market and international competitiveness, is in recession, the Japanese

business community tends to strengthen their feeling of nostalgia toward the

Mainland China market (MOFA 1955).
Given this atmosphere, leading business elites at that time such as Takasaki Tatsunosuke, Okazaki
Kaheita and Matsubara Kozo established the Trade Association in order to promote Japan’s

economic relations with the PRC (Soeya 1995).

In fact, in the 1950s one policy study group of the Japanese Ministry of Foreign Affairs
conducted research on a strategy to re-establish official contacts with China. A report by this group
says:

It is not necessary to explain to the United States about the Japanese policy
of making formal contact with Communist China. If Japan started, first,

technical contacts such as postal exchange with Communist China, and then
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expanded contacts into other areas little by little, the possibility of the United
States giving an all or nothing response to Japan would be small (MOFA,
1956).
The report thus indicates that in the mid-1950s, Japanese officials were engaged in a quest for

official relations with the PRC despite the strong US objection at this time.

Very interestingly, during the same period the Chinese government also desired to normalise
diplomatic relations with Tokyo. The English-language diplomatic document sent in 1955 from the
Chinese Consul-General in Geneva, Chen Pei, to the Japanese Consul-General in Geneva, Tamura
Keiichi, noted:

For the sake of furthering the normalisation of relations between China and
Japan, and facilitating further relations of international situation, the Chinese
government deems it necessary for the Government of China and Japan to
hold talks on the question of trade between our two countries.... If the
Japanese Government shares the same desire, the Government of the
People’s Republic of China welcomes a delegation to be despatched by the
Japanese Government to Peking[Beijing] to hold such talks (MOFA
undated).

The Great Leap Forward Campaign and China’s Japan policy

Changes in both Japanese and Chinese domestic politics in the late 1950s brought about a
deterioration of relations between Tokyo and Beijing. In Japan, Kishi Nobusuke (1957-60) became
Prime Minister in 1957. Kishi served in the upper ranks of wartime government. After the war he
was arrested as a Class A war-criminal by the Allies but he was not tried and eventually released

from prison.’

In 1958 the Kishi government initially approved China’s demands for semi-diplomatic status for
Chinese trade representatives in Japan and for permission to raise the PRC’s national flag at their

office in Japan. This decision caused a strong diplomatic backlash from both the Taiwan and US
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governments because to agree to such practices meant the partial recognition of the PRC by Japan
(Chen 1998). As a result, in the same year the Kishi government overturned its earlier decision, with
regard both to the flag and to the status of Chinese trade representatives. Kishi feared that otherwise,
the coming renewal of the US-Japan Security Treaty, which was due by 1960, might be endangered.
He regarded renewal of the treaty as the most important foreign policy goal of his government
(Packard III 1966). Meanwhile, the Kishi government’s reversal of its earlier decision caused
renewed anger against Kishi in the Chinese government, and the PRC started to attack the Kishi

government.

There was also a domestic reason that the Chinese government started its campaigns of Kishi-
bashing. In general terms, China’s Japan policy became radical and aggressive when its domestic
politics were chaotic, while its policy tended to be moderate, or even somewhat friendly, at times of
internal stability. In the late 1950s, conditions were far from stable. Mao’s disastrous Great Leap
Forward campaign (1958-60), whose ‘utopian ideology envisioned a spiritually mobilised populace
simultaneously bringing about the full-scale modernisation of China and its transition from
sociaﬁsm to communism within a few decades’(Meisner 1993), ended with tremendous human and
economic costs. Approximately 20 million Chinese people died, mostly from famine caused by the
campaign, and the nation’s economy was largely destroyed (Funabashi 1983). With the start of the
Great Leap Forward campaign, China’s attitude to countries in the free world bloc became more

radical and hostile. Beijing’s diplomatic stance towards the Kishi government was no exception.

The Kishi government feared Beijing’s intervention in domestic Japanese politics through its
informal channels in the leftwing Japanese political parties — namely, Japan Communist Party (JCP)
and the Japan Socialist Party (JSP) - and amongst that section of the Japanese public which had
strong sympathy with Communist China (Lee 1976; Asahi Shinbun 1998; Berton 2000). This fear
was one major factor that encouraged the Kishi government to pursue official relations with China.
The Kishi government thought that establishing official relations with the Chinese government
would weaken the informal connections between the Chinese government and the left-wing

Japanese political parties and activists.
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Change of Japanese Governments as a Diplomatic Opportunity

Soon after he became prime minister in 1960, Ikeda displayed his government’s positive attitude
towards the improvement of Sino-Japanese relations and in particular showed his willingness to
resume and develop economic relations (Tagawa 1973). In turn, the Chinese government hinted at
it’s willingness to reconcile with Tokyo observing ‘now that Kishi is overthrown, I can meet the
people of Japan.” Thus, the Chinese government capitalised on the change of Japanese governments

as an opportunity to improve Sino-Japanese relations (Soeya 1998).

Very interestingly, this diplomatic tactic that the PRC government employed in 1960 is very
similar to that employed by the current Chinese government. That is, while persistently rejecting any
summit meetings with Japanese Prime Minister Koizumi Junichird, who repeatedly visited the
controversial Yasukuni Shrine, once Abe Shinzo succeeded Koizumi as a new prime minister in
October 2006, the Chinese government immediately invited Abe to Beijing and realised Sino-

Japanese summit meeting, which had not been held for the previous several years.

The Sato Government, the Business Community and the Political Use of Trade

In 1964, Satd Eisaku (1964-72) became the prime minister of Japan. Satd’s initial stance towards
China was even more positive than that of Ikeda. Several months before he took the prime
minister’s office, Satd hinted to Nan Hanchen, the Chinese trade representative in Japan, that he
would abandon the Japanese policy of separating politics from economic relations with China. He
was also prepared to meet Zhou Enlai in Myanmar in 1964, although this meeting did not in fact
eventuate (Tanaka 1991). Satd also requested his foreign policy advisers to undertake a fundamental
review of Japan’s PRC policy. Furthermore, at a press conference held on the day he became prime
minister, Satd expressed his willingness to place the China issue at the top of the foreign policy

agenda of his government.

However, despite Satd’s willingness to improve Sino-Japanese relations, international
g

conditions and domestic political circumstances both in China and Japan prevented him from
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implementing his China initiative. On the contrary, relations between the Chinese and the Sato
governments gradually deteriorated. By the mid-1960s, the Vietnam War had intensified. The Sato
government’s support for the US undermined Chinese leaders’ initial good impression of the Sato
administration. Moreover, it was unfortunate for Sato that China’s Cultural Revolution (1966-76)
occurred during his prime ministership. This terrible catastrophe made Chinese foreign policy
(Joseph 1993), including its policy towards Japan, extremely radical and ideologically-based. In
1967, the Chinese government had arrested several Japanese businessmen as spies and expelled

several Japanese newspaper correspondents from China (Tagawa 1973).

During the 1960s the Chinese government did use Sino-Japanese trade as a political weapon
against the Satd government. For example, in 1967 in the face of the PRC’s strong condemnation of
Satd’s plan to visit Taiwan, almost all Japanese firms handling China trade mobilised their Japanese
employees for a protest rally in Tokyo. The Chinese government manipulated these firms ‘as a

weapon to be used to force Japan to re-establish official or de facto diplomatic relations with China

(Jan 1969).

It seems that, already by the mid-1950s, the Japanese Foreign Ministry officials were well
aware of the risk involved in having China trade dealt with by private Japanese actors. One
diplomatic document I collected noted that:
Private trade contact is a part of Communist China’s Japan policy....
Communist China is in a position freely to use these private [Japanese]
organizations for its own objectives. It is very likely that Communist China is
attempting to separate private Japanese organizations from the Japanese
government and to increase its influence among the Japanese public by
penetrating domestic politics (MOFA 1955).

Clearly, the Japanese government was worried about the loyalties of private companies and

organizations handling the China trade.

It is very interesting that this situation resembles the relationship between the Japanese business
community and the government in the 2000s. During the era of Koizumi government, in particular,

several influential Japanese business leaders including then-Keidanren (the Federation of Economic
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Organisations) chairman Okuda Seiki repeatedly attempted to persuade Prime Minister Koizumi not
to visit the controversial Yasukuni Shrine because they strongly worried about negative impacts on

the Sino-Japanese trade relations that could have been caused by Koizumi’s Yasukuni visits.

Conclusion

Despite the Cold War international system that separated Japan and China into different and rival
ideological camps, geographical proximity and commercial interests consistently encouraged
Japanese governments to pursue economic and diplomatic relations with China during the period
from 1946 and 1971. However, the subordination of Japan’s foreign policy to that of the United
States, diplomatic pressure from the Taiwan government not to recognise the PRC, socio-political
chaos in China caused by the Great Leap Forward campaign and the Cultural Revolution, and
China’s political use of its informal connections with non-governmental Japanese actors made it

impossible for Japan to forge official economic and diplomatic relations with China.

If we look at developmental stages and international standings of Japan and China before and
after the normalisation of diplomatic relations, we can easily notice substantial differences. After
becoming an economic giant with highly sophisticated industrial capabilities by the 1960s and
experiencing the decade-long economic recession in the 1990s, Japan has gradually been becoming
a mature industrialised democracy. On the other hand, thanks to its reform and liberalisation policy
started in the late 1970s, China has successfully been transforming itself from a poor communist

country to a rapidly rising political and economic power for the past quarter of a century.

Despite these significant changes, however, the basic structure of Sino-Japanese relations has
remained the same before and after the normalisation of diplomatic relations. That is, Japan and
China often confront each other politically and strategically while seeking greater access to each
other’s economic resources. That is, the Chinese market, natural resources and cheap labours in the
case of Japan and the Japanese technology, capital and management know-how in the case of China.
It is highly likely that at least for another few decades China will remain as the country that will be

able to provide Japan both commercial opportunities and politico-strategic problems
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simultaneously. In other words, this “premier love-hate relationship” between the two neighbouring

East Asian giants will probably continue for the foreseeable future.
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Notes

! Japanese official diplomatic documents are usually closed to the public until at least thirty years
after the documents were initially issued. This is the reason that the archival documents used in

this paper were produced before the end of the 1960s.

? In this paper, the Harvard system is used to indicate citations.

3 Kishi is the grandfather of Abe Shinzo who resigned from his prime ministership a month after a

historical defeat of his party (the Liberal Democratic Party) at the Upper House election held in

August 2007.
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Abstract

This paper investigates the production and distribution history of an American film, Baadasssss!(2004) directed by
Mario Van Peebles. The film is unique in that it depicts the production process of Melvin Van Peebles’s revolutionary
film, Sweet Sweetback’s Baadasssss Song (1971). Mario Van Peebles not only wrote and directed the film but also
played the main character of Baadasssss! just like his father Melvin Van Peebles had done 33 years ago. The film also
followed the similar step of Sweetback for its small production budget, limited shooting schedule and small
distribution scale. An overview of the film’s production history from its conception to theatrical release reveals
current situations and problematics of the US (independent) film industry.

Keywords: black independent film, Mario Van Peebles, Showtime, Toronto International Film Festival, Sony Picture
Classics

Introduction

Baadasssss!' (2004) is a distinct black independent film for several reasons. Its director, Mario Van Peebles,
depicts the production of Sweet Sweetback’s Baadasssss Song (1971), which is a seminal film in the history of black
independent film: Melvin Van Peebles, Mario Van Peebles’ father, wrote, produced/self-financed, directed, starred,
and even marketed Sweet Sweetback’s Baadasssss Song. Shot in 19 days, with a $500,000 budget, Melvin Van
Peebles experienced numerous challenges and setbacks during and after the film’s production. He was the target of
death threats, temporarily lost his vision, and part of his crew was imprisoned?; after facing many hardships, grossing
about $15 million dollars, Melvin Van Peebles contributed to the emergence of blaxploitation film in Hollywood and
opened the door to independent filmmakers. Thus, Mario Van Peebles’ documentation of the making of this
influential black independent film is a historically significant task. As J. Hobberman observes, Baadasssss! is
“Unique in the history of cinema,” which locates “Sweetback in the history of Hollywood (and American) racial
imagery,” and “is accurate enough as history to provide a potent reminder that black independent cinema did not end
with Oscar Micheaux or begin with Spike Lee” (59). That is, Baadasssss! is an important period piece, highlighting a
turning point in the history of black independent cinema.

Baadasssss! is also an empowering film for black people as well as independent filmmakers. Utilizing a
‘how-to’ format for anyone interested in the arts, Mario Van Peebles bridges the inter-generational desire to demystify
the on-going challenges facing (black) independent filmmakers in the context of the U.S. “My struggle is not that
dissimilar from what Melvin Van Peebles had to go through” (Talley). Although Mario Van Peebles neither received
death threats nor lost his eyesight, he encountered the challenges making his film under tight production conditions—
a $1 million budget and 18 days of shooting. Baadasssss!, in and outside its text, provides an insight into independent
filmmakers and empowers anyone who has faced dilemmas in the pursuit of creative, political, and financial
autonomy in the cultural industry.

In addition to the historical and thematic importance and uniqueness of Baadasssss!, its production,
distribution, and exhibition backgrounds also reveal some important trends of today’s (black) independent cinema; the
film was financed by Showtime, screened at several film festivals, distributed by Sony Picture Classics, and
theatrically released in limited art house venues in the US. Although Baadasssss! was made by a black independent
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filmmaker and is about a black filmmaker, white corporate finance was involved in all these stages. Given the
necessity and dependence upon the white-male dominant film complex to market, distribute and make the film
available to audiences, one might ask how unique is Baadasssss!? How have these industrial conditions affected the
contemporary black independent film? How revolutionary can a black independent film be under the current social
and economic conditions which both inform as well as delimit the experiences black filmmakers attempt to convey?
This paper explores these questions through economic discourses surrounding Baadasssss! in relation to the current
situation of the independent cinema circuit in the U.S.

1. Pre-production: Conception and Financing

Mario Van Peebles began thinking about making a film about his father during the production of Michael
Mann’s Al (2001) in which he played Malcolm X.> As part of the research for the role, Van Peebles asked his father
about Malcolm X because Melvin Van Peebles had interviewed him at length in Paris.* When the production began,
Muhammad Ali, who was at the set, asked him how his father was doing. Van Peebles then began to see the
connection between Ali’s status as arguably the world’s first black power athlete and that of his father’s being
arguably “the world’s first ‘black power’ filmmaker.” When Van Peebles told his father about his intention, the father
said, “Don’t make me too fucking nice,” and did not interfere with the project except when he was asked to visit the
set (Van Peebles, “Beginning” 2, 6).3

Before Baadasssss!, Van Peebles had made Hollywood and independent features—~New Jack City (Warner
Bros., 1991), which was critically acclaimed and was a box office success, Posse (PolyGram, 1993), the multicultural
western, and Panther (Gramercy, etc., 1995), for which he won Silver Leopard Award at the Locarno Film Festival
among others. He had also directed and starred in a number of made-for-TV-films and TV series, including Michael
Mann’s TV series, “Robbery Homicide Division,” and also worked in theater (“Baadasssss!” 28-29). Van Peebles had
been an independent filmmaker, following in his father’s footsteps, and by the time he made Baadasssss” he had
already been an experienced independent filmmaker, who decided to “cool it on the action movies . . . and to make
less money . . . to do things he cares about” (Mohr, “Indie”).® In addition, he had known Michael Mann for some time,
which eventually helped to launch the production of Baadasssss!

Van Peebles adapted his father’s book about the making of Sweet Sweetback’s Baadasssss Song with Dennis
Haggerty. About a year after he asked his father about the interview with Malcolm X, the script based on the book
was completed. Van Peebles states:

Conceptually, I wanted our film to feel like some unseen camera crew had followed Melvin around while

shooting the making of SWEETBACK and interviewing the cast and crew; our diverse ragtag ‘Greek

Chorus.’ I find it interesting when ‘good’ and ‘bad’ are not articulated. (“Deal” 5)

As Melvin Van Peebles assured in an interview, the film turned out to be an accurate account of what it was like,
being faithful to his book, except for the son’s point of view which the father would never have known.’

When Van Peebles first brought up the project to his father, he told him that he would not make the film if he
could not make a deal where he had creative and political autonomy (“Deal” 4). Although he knew that biopics,
especially black biopics were hard to sell in Hollywood, he and Haggerty sent out the script to most of the studios.
They got passes and positive comments such as “original,” “provocative,” “powerful,” “unbelievable,” and “Is this
really a true story?”’; however, the studios also requested changes or asked questions such as “Can it be more comedy
or more drama?” and “Can’t we make Melvin more likable?”” (“Deal” 7). They even suggested that he make the film
for a festival audience, i.e. more like Boogie Nights® (Talley). At this point, Van Peebles realized that it was
impossible to satisfy financing and marketing people in the studios without marginalizing some aspect of Melvin Van
Peebles’s persona and making the film as genre specific. This was hardly his intention and was further away from
intentions he expressed to his father when they discussed the project.

Luckily, the script caught Michael Mann’s attention when Van Peebles was abandoning the idea of receiving
financing from studios. As I stated above, Mann and Van Peebles had worked together, and Mann had previous
experience in the production of a black-oriented film, A/i (though it was not an independent film). He also had a
personal reason to be attracted to the script; he and his wife had seen Sweetback on their first date, and they were still
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married to each other. He also understood the “inherent non-genre specific funding dilemmas®” Van Peebles would

face (Van Peebles “Deal” 8). Mann thus volunteered to become the executive producer of Van Peebles’s film.

In addition to Mann, Jerry Offsay!” of the former president of Showtime had expressed an interest in Van
Peebles’ project. Offsay was producing a few one million-dollar digital pictures before retiring as the president in
July 2003.!" Van Peebles wanted to shoot the film in 35mm, and this must be a reason why he sent the script to the
studios. But the no-strings-attached million dollars from Offsay appeared to be the best offer. After “a no-nonsense
line producer” calculated the expenses and told Van Peebles that they could afford 18 days for shooting if they paid
the crew close to bare minimum (Van Peebles “Deal” 9-10),'? he decided to shoot it on digital video.!* Although Van
Peebles at first hesitated to play his father and direct the film, as Mann suggested, because doing both under a rather
“hardcore independent with limited time and money was a risk at best” (“Deal” 8), it turned out to be the best solution
for the same reason; he didn’t have to worry about the lead not showing up nor about not paying enough. The limited
budget also made Van Peebles adapt the spirit of Sweetback. He also hired fifty percent minority crew and could put
his specific, non-compromised vision. 4

2. Jerry Offsay and Showtime Network Inc.

Van Peebles and Offsay had also known each other and worked together several times over the previous
years before they made the deal (“Deal” 8). During his ten-year tenure, Offsay was responsible for all programs of
Showtime Networks Inc. (“Baadasssss!” 22). The company was created by Viacom'® in 1976, running several pay-
TV networks such as Showtime, which programs original series and original and theatrical movies, The Movie
Channel and Flix, which programs theatrical movies, and jointly operating the Sundance Channel with Robert
Redford and Universal Pictures (“Showtime Networks™).'®

Offsay was also responsible for more than tripling Showtime’s original programming line up of series and
films, which appeared in the Venice, Toronto, Sundance, and Cannes Film Festivals and won many awards such as
Emmy and Golden Glove Awards (“Baadasssss!”” 37-38). He also established Showtime as “a home for top-quality
artists, providing access to important work that might otherwise not be seen,” and received the annual Bill of Rights
honor from the American Civil Union of Southern California for his effort to make Showtime “the premiere platform
for artists interested in exploring topics and issues outside the mainstream” (38).!” Showtime has especially been
supportive of African American filmmakers. The letter Offsay sent to Newsweek in 1998 in response to a previous
article that referred to Showtime’s series, “Linc’s” explains Showtime’s role as an “industry leader” in supporting
black filmmakers:

ALTHOUGH I APPRECIATE YOUR RECENT reference to Showtime’s new series “Linc’s,” I would like to

clarify that Showtime is not following HBO’s lead in servicing the African-American audience with quality

programming (“Filling the Black ‘Gap’, “THE ARTS,” Aug. 3). In fact, for some time, Showtime has been a

leader in producing original programs with African-American themes and employing African-American

talent in front of and behind the camera. Showtime has given a number of African-Americans the opportunity
to direct their first films, including Danny Glover, LeVar Burton and Maya Angelou.'® In addition Showtime

Networks supports aspiring African-American filmmakers through our annual Showtime Black Filmmaker

Grant Program. This program affords African-American individuals the opportunity to direct a short film and

has been responsible for introducing numerous talented filmmakers to the industry. Just a few of the recent

film projects that have contributed to Showtime’s leadership position in “filling the black gap” include:

“Mandela and de Klerk,” “Blind Faith” and “In His Father's Shoes,” with much more to come.

The annual grant program is called Black Filmmaker Showcase, in which the network has awarded one filmmaker a
$30,000 grant to make a short film to be shown in Showtime in the future (“Showtime Celebrates”). Showtime has
aired several shorts during Black History Month (“Showtime Celebrates”). Dominique Telson, the vice president of
Showtime’s original programming, whom Offsay hired to develop the Black Filmmaker Showcase, states, “We work
with this group in terms of script and production, making notes. It’s filmmaking 101. We’re honest with them about
what is right, what’s wrong. They learn how to pitch” (Reynolds 12B). She goes on to say, “We’re like independent
producers here, getting pitched on various ideas” (12B).
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In addition, Showtime, along with 20th Century Fox and other institutions, supports the Hollywood Black
Film Festival. According to its programming director, the festival is the Sundance Film Festival in Southern
California; that is, it provides a platform for independent filmmakers to showcase their work and invite studio
executives, distributors, etc. (Coleman). The programming committee also limits the submission solely to black
people, emphasizing who is behind the camera, not the subject matter. Another member of the festival stresses that
the festival is to make people business savvy because it is not enough just to be a filmmaker (Coleman). Showtime is
therefore open to and supportive of new black filmmakers in creative and business senses. It is of note that unlike the
grant program, the film festival teaches the business aspect. I will discuss this in the subsequent section.

The most recent addition to Showtime’s support system was made in 2003; it launched Showtime
Independent Films,'® which was to directly finance movies for the independent theatrical marketplace. At this point,
Offsay had already retired from his position but this was what he had been working on—the one-million dollar digital
projects. Baadasssss! was introduced as one of the first four movies Showtime Independent Films selected and
financed, along with The Best Thief in the World, Speak, and Edge of America, all of which except for the last one
were selected for the 2004 Sundance Film Festival.?® The new president Bob Greenblatt states:

We’re very excited about this new slate of independent movies, which we plan to have exhibited in limited

theatrical release before appearing on the Showtime channels. They will serve to expand on Showtime’s

brand of quality and distinction while providing a platform for a select group of compelling filmmakers with

strong voices and unique visions. (qtd in “Showtime Independent,” emphasis mine)
The article additionally claims that Showtime Networks had been a supporter of independent films throughout its
history, and a number of films such as The House of Mirth and Down in the Delta had been successful in getting
theatrical releases. Baadasssss! therefore was made possible thanks to Jerry Offsay and Showtime’s extremely
supportive structure for African American or other minority independent filmmakers and first-timers. Showtime
established itself as a progressive institution and as an “industry leader,” and its contribution to minority, new
independent filmmakers or film/video/TV production should be highly credited.?! At the same time, however, we
cannot dismiss the marketing tactics in operation; as Greenblatt’s comment suggests, black independent films
eventually contribute to branding and product differentiation in the indie or network industry. I will discuss more
about this aspect below.

3. Toronto International Film Festival and the Distribution Deal

Baadasssss! or How to Get the Man’s Foot Outta Your Ass was selected for the Planet Africa section of the
2003 Toronto International Film Festival.?? Planet Africa presents films with a theme of change, struggle, defiance,
and revolution. Van Peebles’ film opened this segment of the festival on September 7, rightly setting the
revolutionary tone. Gaylene Gould, London based Toronto International Film Festival programmer, noted that the
film “sums up Planet Africa. It’s about the kind of legacy that filmmakers create. Every new film is built on the back
of another film. We couldn’t have had Spike Lee without Melvin Van Peebles” (qtd in Walker D1). She also opted
for emerging talent and the fighting-back spirit that she felt when she saw a number of young protesters against the
war in Iraq in selecting the year’s films from Africa and the African Diaspora (D1). In addition, Van Peebles states, in
an interview, a reason why he made the film at that point:*

I wanted to make the movie now, because the more things change, the more they stay the same. Some of the

conditions under which my dad made his film—repeal of funding for the arts, for instance—are happening

again, and with the current administration, there’s an increasing sense of being dissmpowered. (Chonin E1)
Although the film is not directly related to the war or the government, the empowering, revolutionary message and
spirit would match the resisting climate of the time and it was thus made at the right moment. His father who saw the
film for the first time at the festival was also satisfied with his son’s work: “Every choice Mario made, every
cinematographic translation, was right-on. That was exactly the way it was—a hundred percent true” (Haun). After
this premiere, Baadasssss! received positive reactions and was also selected for the Berlin Film Festival, the
Philadelphia International Film Festival, where it won Best Picture and Audience Award, and the Sundance Film
Festival.
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This is quite an achievement, proving that film festivals have become important sites for the independent
filmmakers to be acknowledged of their talent. On the other hand, as the case of Hollywood Black Film Festival
indicates, film festivals have become a site for business. It has been a common practice for distributors to acquire
indie films at film festivals.?* Paul Power describes this business aspect as a significant part of the Toronto
International Film Festival:

there is a hard-nosed business aspect to the festival which is a prime arena for specialty distributors and

producers to showcase some serious material after a summer of popcorn movie, effectively kicking off the

fall festival circuit. Although it is the first festival after Cannes where any kind of serious horse-trading goes
on, there’s no formal market aspect to Toronto, so deals occur in suites at the Hyatt, Hilton, and Four Seasons

hotels as well as some of the swanky eateries in the Yorkville area where the festival is based. (FC 79)

In fact, Sony Picture Classis acquired the distribution rights to Van Peebles’ film at the Toronto International Film
Festival. As Daily Variety reports, “Sony Picture Classics continued its Toronto buying spree® as the fest wound
down, closing a deal late Friday [September 12, 2003] for North American and Latin American rights to Mario Van
Peebles’ ‘How to Get the Man's Foot Outta Your Ass’” (Rooney 5). Dylan Leiner, senior vice president acquisitions
and production at Sony Picture Classics explains the importance of the festival: “Toronto is a pre-eminent launching
pad for films in North America. For (SPC), the festival continues to be invaluable place in which to unveil a slate of
very eclectic upcoming pictures, which we’ll release throughout the year” (qtd in Vlessing). Toronto, however, is not
the only place for distributors to pick films; The Hollywood Reporter also notes that Sony “has been on a buying spree
of late, also snapping up rights to ‘Young Adam,’ directed by David McKenzie and starring Ewan McGregor, at the
Telluride Film Festival this month” (Mohr “Man’s”). Note that both Daily Variety and The Hollywood Reporter use
the phrase “buying spree;” which implies that the representatives of distribution companies went to film festivals for
shopping and films are commodities.*®

In any case, the fact that Baadasssss! was selected for and screened at Toronto was a vital part for Van
Peebles because for independent filmmakers, finding a distributor is oftentimes harder than financing production. Yet
the festival also points to the fact that independent films get selected because of their artistic, cinematic values, and
once they are shown at festivals, they become a commodity when they are sold to distributors. As Redford’s
comment about the Sundance Film Festival being “more a marketplace than a festival” (Pribram 222) indicates, the
business part tends to surpass the artistic one. The next section discusses more about Sony Picture Classics and the
distribution/exhibition discourses of Baadasssss!.

4. Sony Picture Classics and Eclecticism

As is obvious from the name, Sony Picture Classics is owned by the Sony Corporation, which also runs the
Columbia TriStar studio, but is “an autonomous company of Sony Picture Entertainment” (“About Sony”). After
Orion Classics faced bankruptcy in 1992,%” its heads, Tom Bernard, Michael Barker, and Marcie Bloom established
the company that “produces, acquires and distributes independent films®® from America and around the world,” and
they have been the co-Presidents since then (“About Sony™).

Sony Picture Classics is known for its eclectic choice, with a line up of around 20 titles per year, combining
U.S. independent films with quality foreign-language films, edgy Brit pictures, documentary, and animation (Rooney
22). This team has distributed a majority of the top sixty foreign language films since 1960, and the films that won
the Academy Award for Best Foreign Language film include: Babette’s Feast, Indochin, Belle Epoque, Burnt by the
Sun, Character, All About My Mother, Crouching Tiger Hidden Dragon (“About Sony”).%

These characteristics of Sony Picture Classics have to do with the notion of branding, which is linked to
independence/autonomy, product differentiation, and marketing that are needed for running independent film business.
Pribram states:

it is precisely principles such as branding that have kept independent companies from being absorbed into the

operations of their larger studio owners. Their separate existence is assured (only) to the degree that

independent films’ cultural currency remains rooted in its being recognizably or arguably different from

Hollywood’s product and that it is bought and sold in the marketplace on the basis of those arguments and

brand identity. (27)
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Maintaining the brand identity is thus significant not only to distinguish Sony Picture Classics’s products from
Hollywood’s, which would secure the company’s autonomy but also to sell them in the independent/art-house market,
which would secure its financial gain. Considering the fact that Baadasssss! opened the Planet Africa section of the
Toronto International Film Festival and the positive reaction to the film, Sony’s acquisition of Baadasssss! must have
helped to maintain its eclecticism and to add a quality indie picture to its archive. These elements, however, are
ultimately subject to the marketability of the film. Just like Hollywood or any other industry values marketability, it is
the vital part in acquiring films for distributors of independent film. Therefore, even though Sony Picture Classics
select films eclectically, it does not pick them randomly without taking their marketability into accounts. Ted Hope
argues that marketability is the reason to pick up a film, and independent distributors already know how to package it
(qtd in Pribram 14).>° Pribram adds that the new acquisition must fit the model of a financially successful film that
has preceded it, in terms for instance, of [sic] its subject matter, narrative style, specialized audience, or some other
‘hook’” (14).

Tom Bernard’s comment on Baadasssss! supports these ideas about marketability: “This movie is everything
an independent movie should be. I think it’s phenomenal and has a very positive impact for the black community and
the independent film community. We’re marketing to both audiences” (qtd in Braxton). In a different occasion,
Bernard also described Baadasssss! as “the essence of indie filmmaking,” and predicted that it would connect with
“African-American audiences, the indie film crowd, college students and people from the *60s. It has a very fresh
point of view that’s very contemporary in terms of a filmmaker getting a movie made” (Mohr, “Indie”). For an
independent/art-house distributor, niche marketability is the principle element in selecting a film, and this is why Sony
Picture Classics bought the film.

With regard to marketing to disparate audiences, crossover appeal of a black-oriented film plays an important
part as Barnard’s comments suggest. As Jesse Algeron Rhines states, “In today’s film industry, crossover refers to the
potential of a film addressing nonwhite Americans’ concerns to secure a significant financial return from white
American viewers” (70). Antonio also emphasizes “the realities and importance of crossover appeal and marketing”
(10), suggesting that economics mobilizes aesthetics and marketing of a black film. Then for a black film to have a
crossover appeal and to be successful among white audiences, it usually has to present white audiences’ stereotypical
views on blacks.?! Mario Van Peebles, however, rejected all sorts of stereotypical depictions that the studios
demanded, for marketability was not his primary concern. Nonetheless, Sony Picture Classics envisioned the film’s
potential crossover appeal to (white) art-house and other eclectic audiences.

5. The Theatrical Release, Word-of-Mouth Marketing

Baadasssss! was released on May 28, 2004 in a few cities, just like Melvin Van Peebles’s film opened in two
cities. Independent film distributors usually adopt this kind of limited release pattern in urban locations. Unlike
Hollywood’s big-budget films, the art-house film locates and builds its audience more slowly by releasing far fewer
prints that travel from city to city, relying on “the inexpensive but effective advertising of good reviews and positive
word-of-mouth” (Pribram 8).

Yet, there has been a change in this type of release pattern in the independent film industry since the late
1990s; minimajors like Miramax has adopted Hollywood’s wide release and expensive television and newspaper
advertising strategies. As Pribram writes, “independent distribution requires ‘more intense capitalization than ever,’”
i.e. the increase in “the money involved to purchase and successfully promote independent films, the necessary steps
before they can earn a profit at the box office” (30). Therefore, although the cost of indie filmmaking has become
lower because of digital video and other technologies, that of marketing and promotion is becoming higher and higher
(30). Bernard regards this situation as “an insatiable appetite to become bigger business, to carve out a bigger slice of
the market” (Pribram 40).3

To keep up with the current of independent film market or to compete with Miramax for its “high
expenditures in purchasing distribution rights and for exorbitant promotional costs” (Pribram 23), Sony launched a
secondary specialty division, Screen Gems, which aims at medium-budget films falling into the space between the
low-budget, limited release of Sony Classics, and the wide releases of Columbia Pictures (Pribram 26). This would
secure Sony Classics’ brand name, and “its taste and individually tailored handling of each release” (Pribram 22).
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Sony then continued using the art-house release, limited release and word-of-mouth marketing for
Baadasssss!. As I noted, word-of-mouth marketing, in fact, had already been building after festival screenings
(Gilchrist). Although Van Peebles went on to a promotional tour (Braxton 12),*3 and Sony put ads on newspapers, the
Internet, popular magazines, etc., the release pattern shows that they were relying on the word-of-mouth strategy of
art-house film marketing.

The film opened in four theaters in New York City (64th and 2nd, AMC Empire 24, Magic Johnson 9 plex,
and UA Union Square 14) and two in Los Angeles (Crenshaw Plaza 12 and Laemmle’s Playhouse 7), one in Santa
Monica (Monica Four), Encino (Town Center 5), and Irvine (University Town Center 6 Cine), and the opening
weekend gross was $60,432 (14 Screens).>* The next week, it opened in 9 more cities in California and 2 in
Massachusetts, and 21 more cities across the nation in the following week, grossing $202,798 in total by June 13,
2004. By the end of August, it opened in 87 more cities and the total gross became $365,248. Contrary to Sony
Picture Classics and Van Peebles expectations, Baadasssss! did not do well at the boxoffice,>* and Van Peebles did
not experience a “success” that his father did in 1971.

Van Peebles, however, had expressed a different idea about a success: “In a capitalistic society, you tend to
think a film did well if it made money. You judge it by box office, but I don’t just make film with an economic
motive. They may have an artistic, or social, concern. That’s something I think is a family trait” (Haun). He had also
stated one of the reasons for making Baadasssss! as “the idea of having a film that gestured a multiethnic cast in roles
that were more complex than the tomfoolery of most ‘black’ films” (Gilchrist 2). In addition, he regards the film “as
much as an opportunity for the future as an accomplishment in the present” (Gilchrist 2). Although the film may turn
out to be an economic disappointment, its accomplishment for the future of independent black film is yet to be seen.

Conclusion

The case of Baadasssss! reveals a favorable climate in black independent filmmaking because institutions
like Showtime have been supportive of black and other minority film- and video-makers in financing their projects.
Film festivals have also been important venues for independent filmmakers to get their films shown and make
connections with distributors. The growth of the independent sector and specialty/art-house theater chains further
helps to disseminate quality pictures and a variety of work to wider audiences outside film festivals.

The situation, at the same time, points to the fact that the production and distribution of a black independent
feature film is dependent on white corporate money. Baadasssss!, regardless of its uniqueness and radicalness,
exemplifies the assimilation of black independent filmmaking into the mainstream, and the difficulty of producing and
distributing a feature-length “commercial” film outside the dominant, independent film industry. Baadasssss! is thus
a creation of the current climate of the US independent film industry in a good and bad sense.

In an interview, Mario Van Peebles expressed that he found it “wonderfully ironic” that Baadasssss! opened
on the same day as the controversial MGM comedy Sou! Plane, which is about the first black-owned airline, featuring
“characters who would all have trouble with an IQ test” (Braxton). The film portrays blacks as “sex-starved and drug-
crazed,” causing attacks from the black creative communities who opposed the movie’s fueling of negative
stereotypes (Braxton). Also, it is equally ironic because Sou!/ Plane earned “a disappointing $7 million over the
weekend’*® (Braxton). Van Peebles deplores the fact that this kind of film opened widely and his film only in two
cities. This shows economic limits of independent film and the highly problematic aspect of the US film industry
which still perpetuates racist, sexist and classist stereotypes of black people and markets these as cultural truths. This
episode and the discourses of Baadasssss! also indicate the fact that even though production and distribution phases
have become more and more institutionalized or capitally intensified, and a lot of independent films still cannot
financially compete with major Hollywood films. In addition, because the “independent” sector like Showtime and
Sony Picture Classics are related to studios or part of media conglomerate like CBS and Sony in spite of their relative
autonomy, the critical and financial success of these subdivisions ultimately benefits studios and larger media
conglomerates’” as the example of awards mentioned above proves.
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In the late 1980s, James Snead wrote, “Perhaps the greatest challenge for future black filmmakers,
independent or not, is to find a way to prevent an imagistic cooptation in which an insincere, ritualized tolerance of
recoded images may itself become just another way of keeping blacks out of the picture” (374). Mario Van Peebles
(and other black filmmakers) found a way and did not compromise or give into the studio’s demands, realizing black
or multiethnic filmmaking outside Hollywood, utilizing the financial support from a white corporation. Also in the
1980s, St. Clair Bourne stated, “The whole mechanism of distribution cannot be over-emphasized in independent
filmmaking. It is very clear that we need a distribution circuit controlled by black people [...]” (96). In today’s
mainstream and independent commercial film industries, this appears to be impossible.>® Nevertheless, constant
endeavors on the part of socially conscious black independent filmmakers are salient, for this demonstrated the
possibility of diversification in front of and behind the camera, if not a big institutional change.
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*1 would like to thank Professor Louis G. Schwartz of the University of lowa for giving me a number of valuable
comments on the previous version of this paper.

Notes
! The film world-premiered at the Toronto International Film Festival in 2003 under the title How to Get the Man’s
Foot Outta Your Ass, and was theatrically released as Baadasssss! in May 2004 in the US. Sony Picture Classics, the
distributor, changed the title. I was not able to find the reason but it seems to be promotional; the new title is easy to
remember, eye-catching, and it evokes the original title. The new title also seems more marketable than the first one
because its political implication is toned down. In fact, Harry Haun of Film Journal International describes the
original title as “the suitably incendiary title.”
2 It was suspected of using a stolen camera and sound equipment (Hornblow D6).
3 Van Peebles thought that he felt like being “a poor kid in a candy store” when he got involved in “a real big ass
studio film” because he had grown up in an indie film family and the production condition was very different; he says
that the staff brought him books he asked for right away (Van Peebles, “Beginning” 1).
4 It was not published because Malcolm X said something disturbing, but some believes that it was because the U.S.
State Department insisted not to (Van Peebles, “Beginning” 2).
3 Melvin Van Peebles appears in the film for a very short while at the ending. Mario Van Peebles also used some
footage from Sweetback, for which he had to pay $2,000 for the rights. Melvin says, “Business is business” (Braxton).
6 Paula Massood points out that directors like Mario Van Peebles who made hood films in the early 1990s moved
away from the genre fairly quickly. See Black City Cinema: African American Urban Experiences in Film.
Philadelphia: Temple University Press, 2003: 210).
7 From the Q&A session at the American Cinematheque (in the special feature of the Baadasssss DVD). Van Peebles
also states that he wanted the film to exceed the “making-of” realm and capture the “intimate difficult moments,” like
the ones between him and his father (“Deal” 6).
8 A film about a young porn star and the pornographic film industry in the 1970s and 1980s.
? To maximize profits, studios would willingly produce genre films, make films palatable and homogenize black
experiences to mainstream audiences.
10 He is credited as an executive producer in the production note but not in other sources.
' He was to found his own production company, Parkchester Pictures, which produces series and movies for network
and studios (“Baadasssss!” 22-23).
12 Mann just asked Van Peebles to take him to dinner, and Ossie Davis stayed at Van Peebles’s house because he did
not have hotel money (Talley). Other cast members were also saying, “I’m involved for the nutritional value, not the
check.” In the making of the film, a crewmember jokingly says that he wants to be paid next time although he
enjoyed making the film (DVD).
13 Working with Mann who uses DV also made him rethink about shooting it on digital (“Deal” 12).
14 Van Peebles also stresses that when he depicted the Panthers, he did not create a fictional white character (“Deal” 1).
15 Since 2005, Showtime has been a subsidiary of CBS Corporation. See the following websites:
http://en.wikipedia.org/wiki/Showtime; http://www.cbscorporation.com/our _company/divisions/showtime/index.php.
16 Other channels include: Showtime Too, Showtime Showcase, Showtime Extreme, Showtime Beyond, Showtime
Next, Showtime Women, Showtime Familyzone, and TMC xtra. The company also offers Showtime HD, The Movie
Channel HD, Showtime on Demand, and The Movie Channel on Demand. Showtime Networks Inc. also distributes
sports and entertainment events for exhibition on a pay-per-view basis through Showtime PPV (“About Showtime”).
17 Some of the examples of his projects include: Queer as Folk (series), Dirty Pictures (telefilm), Rated X, Lolita
(telefilm), Armistead Maupin’s More tales of the City (series), Armistead Maupin’s Further Tales of the City (series),
Angelica Huston’s Bastard Out of Carolina and Sister Mary Explains It All (Baadasssss! 38).
8 Down in the Delta (1998) is one of the examples. Massood states, “The film reflects many of the industrial changes
in African American filmmaking occurring in the 1990s,” and TV is more supportive of women filmmakers than
Hollywood (211).
19 Showtime stated that it has no structural relation with the Paramount distribution entities (Mohr).
20 Edge of America, however, was screened on the opening night in Salt Lake City.
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2! In an article addressed to independent film and video makers, Sean Fitzell writes:
Securing funds as an independent producer is often the most difficult and crucial aspect of successfully
completing your vision. Money is out there for film and video projects from the government, nonprofits,
corporations, private foundations, and individuals. If your project deals with issues of social concern, you
may be able to draw from a number of different sources that advocate social change and/or stories that serve
underrepresented communities. These sources may support filmmakers from, or stories about, those
communities, which include African-Americans, Latinos, Native Americans, Asian Americans, Pacific
Islanders, gay-lesbian-bisexual-transgender persons, and women. (45)

He lists 16 of such organizations including Showtime’s Black Filmmaker Showcase. See “Playing Niche: Funding

Sources That Cater to Specific Interest and Minority Groups.” The Independent Film and Video Monthly, 26:9

(November 2003), 45-47. In addition, the magazine carries ads for Showtime’s Black Filmmaker Showcase.

22 According to Adam Langer, high-profile American and European films with some prime publicity before their

North American releases have been getting the most attention in recent years for Toronto. He also explains that to

uphold such a reputation, it has been harder for smaller films with no name or distribution company attached to them

to be selected, though there have also been recent premiers such as Youssef Chahine’s The Other (The Film Festival

Guide: For Filmmakers, Film Buffs, and Industry Professionals, Chicago: Chicago Review Press, 2000, p. 11).

Baadasssss! is the latter case because it had not had a distributor yet at the selection stage, but Planet Africa as a

whole seems to be exceptional.

23 He also stated that he thought he should make it while his father is alive. J. Hobberman calls the film “the ultimate

filial gift” (59).

24 Paribram explains film festivals being the marketplace, using the example of the Sundance; the Sundance Film

Festival has provoked discussions about whether it is an “independent” festival any longer because of its repeated

screenings of higher-budget films with experienced directors, stars, or known casts (222).

25 Other purchases include: the Italian feature Facing Window and Kim Ki-Duk’s Korean feature Spring, Summer,

Fall, Winter ... and Spring.”

26 Pribram also points out that although independent film has always been a commodity, its commodification was

intensified as it became a more popular and profitable one during the 1990s (27).

27 Pribram explains that although independent film distribution companies go out of business easily, “the individuals

who form and run these companies resurface time and again” (34). Sony Picture Classics presidents exemplify this

trend; they moved from UA Classics to Orion to Sony Picture Classics.

28 1t is rather acquisitions-driven than most of its competitors; however, the company is also getting involved in co-

production (Rooney 22).

29 These awards are also advantageous for the studios, even though indie film distributors are autonomous companies.

For example, Sony Corp’s or Columbia TriStar’s ads boast 30 Academy Award nominations, and more than a third of

these came from art-house pictures released by Sony Picture Classics (Pribram 36). Awards are important publicity

tool for both the studios and their independent distribution unit.

30 “Indie Film Is Dead. . .Long Live Indie Film.” Filmmaker 4 (Fall 1995): 18.

3! Rhines also notes, “movies featuring Blacks as neither violent nor comic, such as Daughters of the Dust and To

Sleep with Anger, have been very poorly received in distribution circles” (70). See also Pribram for the

discussion/comparison of the films’ distribution background (Chapter 3, “‘Fixing’ Difference: Identity Cinema and

Independent Distribution,” pp. 81-111).

32 Quoted in Steven Rea, “Movie Madness,” Philadelphia Inquirer (Sep. 8, 1996): F12.

33 Before its theatrical release, the film was also screened at the Sony Screening Room, followed by the passionate

panel discussion led by Ken Burns and Stanley Crouch. Sony chairman-CEO Howard Stringer, Salman Rushdie, Ed

Bradley, Todd Graff, Michael Mailer, and Warrington Hudlin listened to Van Peebles and his father, both of whom

were decked in Baadasssss! gear (Mitchell-Marell 35). Melvin Van Peebles also wears the Baadasssss T-shirt and

cap at the Q &A session at the American Cinematheque screening and other press interviews, just like him wearing

Sweetback promotion gear in Baadasssss!. The T-shirt is sold on the official site of the film.

34 The information is from the official website (http://www.sonyclassics.com/badass/flash.html) and Internet Movie

Database (http://www.imdb.com/title/tt0367790/business).
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35 Other films released by Sony Picture Classics in the same year, their opening weekend gross, and the number of
screens include: Bon Voyage ($27,480, 1), Being Julia ($101,126, 8), Carandiru ($17,945, 6), La Finestra di fronte
($36,061, 7), Good Bye Lenin! ($57,968, 6), Head in the Clouds (346,133, 10), La Mala educacion ($147,370, 3),
Monsieur Ibrahim et les fleurs du Coran (365,696, 7), The Mother (879,560, 7), Riding Giants ($134,400, 26), She
Hate Me, (355,016, 11), Tian di ying xiong ($18,484, 4), Touch of Pink (379,883, 16), Young Adam ($50,278, 9), and
Zelary ($29,002, 6). Because some of them use stars and auteurs such as Isabelle Adjani, Gerald Depardieu (Bon
Voyage), Annette Bening, Jeremy Irons (Being Julia), and Pedro Almodovar (La Mala educacion), it may not be fair
to compare these figures; nonetheless, they show that Baadasssss! was not a profit maker for Sony. The interesting
point of comparison is Spike Lee’s She Hate Me; the gross and opening screens are similar though it was not
critically well received.

3¢ The estimated budget of the film is 16 million dollars, 16 times higher than that of Baadasssss!.

37 The DVD/video of Baadasssss! was released by Columbia/Tristar Home Entertainment.

38 Bourne refers to some “successful attempts to create a circuit for an independent distribution system” (104), such as
Black Filmmaker Cooperative Distribution Service, which was “composed of about forty to fifty films and about
thirteen to seventeen filmmakers who have brought all of their films together [by the early 1980s]” (104). He also
mentions the Chamba Educational Film Service founded by Pearl Bowser, but both of them are not for commercial
films.
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Abstract— Simulation programs are widely used in
physics education. Most of them are special purpose
simulators. That is, they are designed to calculate
behaviors of some very limited range of physical models
such as particle systems connected with springs,
planetary systems, and waves. They can be easily used
by specifying small number of parameters such as mass,
spring constant, and gravity constant. Though these
special purpose simulators are enough for elementary
classes, they may not be sufficient for advanced courses.
This is because, they cannot provide flexibility to accept
and simulate novel models devised by students. With
general purpose simulators teachers can inspire
students to be creative, think new physical models,
describe them, and simulate them.

This paper shows that, in the domain of point mass
systems, a general purpose simulator can be realized
with a physical model description language and a
physical model interpreter. Wide variety of physical
models are described and simulated with this general
purpose simulator. The simulator is implemented as
Java Applet and run on Web browsers.

Key words— simulator, physical model, point mass,
general purpose simulator, Java, Applet

I. INTRODUCTION

Simulation programs are widely used in physics education.

They can be categorized as special purpose simulators,
general purpose simulators for some specific domains, and
simulator development environments from the generality
point of view (Fig. 1).

The simulator development environments include utilities
such as programming languages, compilers, debuggers, and
editors to develop simulators. Using simulator development
environments any simulators may be realized. However they
require skills and knowledge other than physics and may not
be suitable for physics education classes.

The special purpose simulators are designed to calculate
behaviors of some very limited range of physical models
such as particle systems connected with springs, planetary

systems, and waves. They can be easily used by specifying
small number of parameters such as mass, spring constant,
and gravity constant. Though these special purpose
simulators are enough for elementary classes, they may not
be sufficient for advanced courses. This is because, they
cannot provide flexibility to accept and simulate novel
models devised by students.

Special Domain Specitic Simulator
puipose general purpede  developoent
sheulator T T ervdmmnert

Spring !
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Fig 1. A classification of simulators from the generality
point of view

The domain specific general purpose simulators are
simulators that can be used generally in some specific
domain. The specific domains may be point mass systems,
rigid body systems, electromagnetisum, hydrodynamics, or
quantum mechanics.

It is not clear how to implement these domain specific
general purpose simulators and how to describe physical
models in the domain.

The purpose of this study is to realize a general purpose
simulator in the domain of point mass systems (PMS) and
inspire students to be creative, think new physical models,
describe them, and simulate them (Fig. 2).

This paper shows that, the PMS simulator can be realized
with a PMS description language and a PMS physical model
interpreter.

To simulate a PMS system, we decide a simulation model
and describe the essential terms of the model with the PMS
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description language. The essential terms are the dimension
of the simulation space, the number of the point masses, and
Newton equations (or potential functions) for point masses.

PMS model description

1. Equation of mation

2. Initad conditien

2. Draadrig methods

PMS dest:riptn/’

¥

langauge Parse roodd deseriphion
1~3 dimension Humeriod Integratio
; Displa
n  paricles lay

interpreter
Fig 2. Point mass systems (PMS) simulator

Sometimes we want to select some specific information
about the point mass systems and display it on the screen.
For this purpose, the PMS description language allows us to
define information that is a function of positions, velocities,
accelerations, forces, field, and time.

The PMS description language also includes drawing
functions for potential fields and vector fields. Using these
drawing functions, the dynamical changes of fields for such
as electro-static fields, and gravitational fields are easily
described and observed.

The PMS interpreter analyzes the syntax of the input PMS
descriptions, sets up internal simulation tables, and solves
motion equations with numerical integration. The simulation
results are displayed on the screen in real time.

Using a lot of point masses, not only the typical PMS
problems (particles connected with springs, planetary
systems, motion of electrons) but also wide variety of
problems such as motion of waves, motion of bodies with
structure, and adiabatic process can be modeled.

If we include several PMS models that have same physical
model but have slightly different values for some parameters,
we can observe how motions are influenced with these
parameter values.

Once physical models are described, the simulator can be
used as conventional special purpose simulators.

The PMS simulator is implemented as Java Applet and it
can be used throw the web.

II. PHYSICAL MODEL DESCRIPTION

Behaviors of point mass systems are determined by the
properties of the point masses, properties of the field, and
interactions among the point masses. Therefore the essential
terms to specify for the point mass systems are as follows.

(1) The dimensions of the space to simulate.
(2) Properties about point masses.

(3) Interactions among point masses and information
about field.

It may be natural to express interactions among point
masses and information about field as forces or potentials.
For example, two point masses moving freely under the
gravitational field can be described as follows.

//mumber of dimension
//mumber of point masses
//potential

Dimension = 2;
NumOfParticles = 2;
U =M0*g*Y0 + M1*g*Y1;

To simplify model descriptions, we adopt a naming rule
such that Mi means the mass of i-th point mass, FYi means
the y ingredient of force applied to the i-th point mass, and U
means the total potential.

The potential expression shown above is equivalently
replaced by Newton equations as follows.

FY0 = —MO0*g; FY1=—Ml*g;

The interpreter is designed so that both Newton equations
and potential expressions are used in mixture for a same
point mass. For example if following expressions

FX0 = -c*VXO0; FYO0=-c*VY0;
are added to the above potential expressions, resistant forces

oppose to the velocity are added.
Functions to define force or potential are listed in Table I.

TABLE I
Examples of the functions
function symbol meaning
+ add
— subtract
* multiply
/ divide
sin(x) sin
cos(x) cos
tan(x) tan
exp(x) exponential
In(x) natural log
pow(x,y) power
sqrt(x) square root
random( ) 0~ 1 random number
max(x1,y1) maximum
min(x1,x2) minimum



It is important to display simulation results visually
attractive. Information (energy, coordinate, speed,
acceleration, power, time, those combinations) that users
want to display on the screen are easily defined with above
functions and properties of point masses. For drawing
information, drawing functions such as line segment and
ellipse are provided.

For example, if we want to display the kinetic energy of
0-th point mass, we first define the kinetic energy as follows.

MO*(VX0*VX0 + VY0*VYO0)/2

Then describe how to draw this information on the screen
with drawing functions

III. INTERPRETER

The Interpreter processes the physical model description
as follows.

(1) Analyzes the syntax of the input model descriptions and

sets up internal simulation tables.

Sets the initial conditions of the velocities and the

positions for the point masses. Sets time t = 0.

(3) Calculates the velocities and the positions of the point
masses at every dt second by the calculation step (4).

(4) Differentiates a potential function to convert it to force
and adds it to other force and gets resultant force F(t) at
current time t. Calculates the acceleration speeds A(t) at
current time t by

@

A(t) =F@t)/M;

Calculates the position at the next time by
X(t+dt) = X(1) + V(t)*dt;

Calculates the velocity at the next time by
V(t+dt) = V(t) + A(t)*dt;

Increments the time by
t = t+dt;

(5) Atevery specified drawing time, the interpreter collects

specified information and displays it on the screen.

IV. OUTLINE OF THE SYSTEM

Fig. 3 shows the overview of the interpreter. The
interpreter is implemented as Java Applet and has following
features.
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(1) The interpreter has a text area. The physical model
written in this text area is read in the system and
simulated.

(2) The simulation results are displayed on the screen in
real time.
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Fig. 3. Overview of the interpreter

V. EXAMPLES OF PHYSICAL MODELS

A. Models of springs

The model of a point mass connected to the origin with a
spring in two dimensional spaces can be described as
follows.

//Description of the physical model//
Dimension=2;
NumOfParticles=1;
Constants =k, m, g;
k=2.0;m=1;g=1;
U =k*(X0*X0+Y0*Y0)/2 + m*g*YO;

//Description of initial conditions mass,x0,y0,vx0,vy0 //
InitialConditionOf0 = m,0,5,3,3;

{/Definitions of functions to draw once at the initial time//
Drawlnitially =
{PenColor(255,255,255),
Line(0,0,5,0), Line(0,0,0,5),
FilledEllipse(0,5,0.2,0.2)
3

//Definitions of drawing functions for the back-ground
plane//
DrawOnBackground =
{PenColor(255,0,0), Ellipse(X0,Y0,0.04,0.04)

b
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// Definitions of drawing functions for the fore-ground
plane //
DrawOnForeground =
{PenColor(0,255,0),
Spring(0,0,X0,Y0,0.1,5),
FilledEllipse(X0,Y0,0.2,0.2)
I8

Fig. 4.1 shows the simulation result. As the simulation
model has no loss, the total energy is preserved and the point
mass goes around over the same elliptic orbit.

If the spring loses energy when it expands and contracts,
we have to think about how to model the energy loss. If we
device a model that the energy loss is proportional to the
contraction or expansion speed, then we add resistance Fto a
radius ingredient of the velocity.

F=—c*(V*P)*P/|P|?

where, ¢ is the coefficient of the resistance, P is the
positional vector of the point mass. When describing this
formula in an ingredient, we get followings.

FX0= -c*(X0*VX0+Y0*VY0)*X0/(X0*X0+Y0*YO0);
FY0= -c*(X0*VX0+Y0*VY0)*Y0/(X0*X0+Y0*YO0);

Fig. 4.2 shows the trace of this motion. In contrast to the oval
orbit of Fig. 4.1., the orbit of Fig. 2 shrinks to a circular orbit
because energy loss becomes small when an orbit gets closer
to a circle.

If resistant force proportional to velocity is applied from
the environment, following expressions are added to the
model description.

FXO0 = -c*VXO0; FY0 =-c*VY0;

Fig. 4.3 shows the orbit of this model. The orbit shrinks

without changing the shape of the orbit.

Fig. 4.1. without loss Fig. 4.2. with dumping Fig. 4.3. with air friction
Fig. 4. Models of springs

B. Models of elastic strings and strings

Think a problem of modeling an elastic string of length L.
We can assume that, when the length of the string is shorter

than L, an elastic string does not exert force and when the
length becomes longer than L it works as a spring of spring
constant k. Then, the potential function of the elastic string
can be expressed as follows.

U = k*pow(sqrt(X0*X0 + YO*Y0)—L, 2)/2 *
step(X0*X0+YO0*YO—L*L) + m*g*YO0;

Where, step(x) is the step function that if x is less than 0
step(x)=0; otherwise step(x)=1. pow(x,y) means y powers of
x ie. x’. k*pow(sqrt(X0*X0 + Y0*Y0)—L, 2)/2 is the
potential energy of the spring. If the length of the elastic
string is shorter than L step(X0*X0 + Y0*Y0 — L*L)
becomes 0; otherwise it becomes 1.

Fig. 5 shows the trace of a point mass connected to the
origin with an elastic string of length L. The dotted line
circle is a circle with the radius L. If the point mass is within
the distance L from the origin it moves freely; otherwise it is
pulled back by the spring.

A string can be modeled by combining the elastic string
model with a hard spring constant and the spring model with
energy losses. Fig. 6. shows the simulation result. When the
length of the string becomes longer than L, the point mass is
pulled back sharply and in-elastically because of the hard
spring constant and energy loss. Then the point mass
changes to the pendulum exercise.

Fig. 5. FElastic string Fig. 6. String

C. Models of floors, walls, and ceilings

When an object collides with a floor, a wall, or a ceiling, it
is bounced. There are various ways to modeling this. Here,
we propose an inelastic spring model for floors, walls, and
ceilings.

For example, a floor at y=0 can be modeled as follows.

FX0 = - c*VX0*Step(-Y0);
FY0=-M0*g - (k*YO0 + c*VYO0)*step(-Y0);

Where, FXO0 is the resistance for x direction of the floor
when a point mass sinks into the floor.

The term - (k*Y0 + c*VY0)*step(-Y0) of FYO represents
the spring effect of the floor and the y direction resistance of



the floor. By the resistance effect of the floor, friction
phenomenon can be simulated.

The inelastic spring model is applicable to any shapes of
walls, Fig. 7 shows an example of bouncing caused by a
diagonal floor and a perpendicular wall

Fig. 7. Bouncing by a floor and a wall

D. Many body systems

For a many body system where the universal gravitation
potential U= - Mi*Mj*g/r acts on, a model description is
completed by adding all these potentials.

Fig. 8 shows a simulation example of a three body system.
A swing-by orbit is observed.

Fig. 8. Simulation of a three body system

An object having structure can be modeled with many
point masses and hard springs with frictional loss connecting
these point masses.

Fig. 9 shows an example of an object (cart) that is
constructed from sixteen point masses and 30 springs. The
wheels can rotate around the axles. When an object collides
with the cart, the cart rattles and jumps because of the
hexagonal wheels.
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Fig. 9. Simulation of an object (a cart) having structure

E. Display of fields

The simulator has functions for displaying contours and
gradients of potential fields and vector fields.

Using these functions, the state of electrostatic shield or
gravitation field formed by objects is observed as a real time
animation.

Fig. 10 shows an example of displaying an electric field
formed by three charged particles. The electric field changes
as the charged particles move. We can specify start points for
chasing vector fields and the color of the vector field.

o o

Fig. 10.’ Animation of electric field formed by thrée
charged particles

o,

Fig. 11 shows an example of displaying contours of a
gravitation field formed by three point masses. The contour
changes as the point masses move. We can define the
spacing between contours by a function freely.

Fig. 11. Animation of potential field formed by three
point masses
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F. Adiabatic heating and cooling

If point masses are shut in a space surrounded by a wall
through which no heat transfers and the volume of the space
changes, adiabatic heating or adiabatic cooling occurs.

Fig. 12 shows an example of adiabatic heating. Ten point
masses are enclosed in a sphere whose original size is shown
as the dashed circle and the radius of the sphere decreases.
Then the total kinetic energy increases.

total kinetic enery

Fig. 12. Simulation of adiabatic heating

Fig. 13 shows an example of adiabatic cooling. Ten point
masses are enclosed in a sphere whose original size is shown
as the dashed circle and the radius of the sphere increases.
Then the total kinetic energy decreases.

awp

/

" total kinetic enery

Fig. 13. Simulation of adiabatic cooling

VI. CONCLUSION

To let students understand physics more deeply, it would
be useful to train students to think about physical models,
describe them, and simulate them. For this purpose, we have
developed a physical model description language and a
general purpose simulator for point mass systems.

To demonstrate how physical models can be devised and
simulated, we include several models in this paper. In
addition to these examples, we have simulated many other
motion for such as the Rutherford scattering, longitudinal
wave, a bouncing ball with balls in it, a tetrahedron thrown
with an angular momentum, a planetary prove satellite that
goes around the moon, comes back to the earth, goes ahead
through the surface of the earth while bouncing and stop.

The simulator is implemented as Java Applet and opened
on the web page of the Okinawa National College of
Technology.
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Abstract— A unique Large Scale Integration (LSI)
circuit education system is constructed by using a free
server software that is installed in equipments for the LSI
circuit design and measurement. Every student is able to
remotely control the equipments at their personal
computers (PCs). In the study of the LSI circuit design and
measurements, the students are able to use various
advanced equipments by using this network system.
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L. INTRODUCTION

Many of technical colleges aim at a production education of
the LSI devices and at cooperation with the LSI industrial
society. It is therefore a big subject for the LSI circuit-related
education to take in effectively the high technology of the LSI
developed in the industrial society.

However, the LSI circuit technology is the comprehensive
technology of the devices, the subsystems, the designs, and the
measurements [1]. Therefore, since the construction of the
educational environment of the advanced LSI circuitry design
and measurement has restrictions on budget, equipments, and a
space, its realization is not easy. This paper reports that a new
LSI circuit education system is realized by using the following
solutions.

1)  The use of advanced measurement equipments.

2)  Integration of the design and the simulation, and the
measurements.

3)  Construction of a consistent system of the design and
the measurement from device to the system.

18 CONSTRUCTION OF EQUIPMENT NETWORK

A technical trend in LSI circuitry is higher speed and higher
frequency, since it reflects technical innovation, such as a
next-generation  cellular  phone (4G), Worldwide
Interoperability for Microwave Access (WiMAX), and
multi-core Central Process Unit (CPU). Related design and
measurement equipments for the devices and the subsystems are
diversified and highly efficient. However, it is difficult to
arrange many of these advanced equipments, and to make all
students operate them directly in the LSI circuit related subjects.

However, by building a unique equipment network, many
students are able to access the equipments simultaneously.
Therefore the number of equipments to be used for the
education is minimized. The introduced equipments were

selected on a condition of consistency with the industry top class
measurement performance, in addition to the network
controllability, circuit co-simulation, and measurements ability
from the devices to the subsystems.

In order to realize that the student can have the presence
which they are directly operating the equipments, a
free-software, Ultra-Virtual Network Computing (VNC) is used
[21, and its server function is installed in each PC and equipment
(see Fig.1). Thereby, the student is able to remotely control the
equipments, and to display the measurement result on their PC
at real time. A teacher and two or more students can
simultaneously control the equipments and design together a
circuitry on their PCs. Moreover, the teacher even in another
room is able to remotely control the students’ PCs and the
equipments simultaneously.

III. MAJOR EQUIPMENTS

The equipments for new education system are selected on the

condition of consistency with the following specifications.

1) atop class performance in the industry,

2) flexibility in the measurements,

3) Windows OS inclusion,

4) network controllability,

5) circuit and measurement co-simulation,

6) evaluation from device to a subsystem.
The list of the main equipments introduced is shown in Table I
to I .

TABLE I
MAJOR EQUIPMENTS INTRODUCED FOR THE EQUIPMENT
NETWORK.

Equipments Application Spec.
Wafer prober (Cascade Summit 9000) On wafer measurements | 20 GHz
Spectrum analyzer (E44078B, Agilent) Oscillator, Filter 265 GHz
Network analyzer (N5230A, E44078,Agilent) Amp., Filter, Antenna 26 GHz
Vector signal analyzer (E4438C,896008 Agilent) | Wireless LAN BGHz
Error rate tester (N4801B,86100C,Agilent) BERT 13Gbps
Real time digital oscilloscope (DSQ81204A, Digital waveform analysis [ 12CHz
Agilent)
Mixed signal oscilloscope (MSO6104A,Agilent) | Analog, logic circuitry 4+16ch 4GHz
Logic analyzer (16902A,Agilent) Multi Channel logic 68ch 600Mbps

analysis

Function generator (81130A,Agilent) Logic circuitry 650MHz
LCR meter (4284A Agilent) Components 1MHz,
Semiconductor parameter tester Transistor 8-Slot
(E52708,Agilent)
Power meter (E4418EPM/8481D) Signal power 18GHz-70dBm

Although there are several equipments which are not
Windows OS inclusion, the equipments are remotely controlled
by using General Purpose — Interface Bus (GP-IB).
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Since, in the LSI circuitry design, design tools of UNIX have been
used abundantly, UNIX servers and workstations are prepared.

The number of workstations is minimized, since Windows PC of the
students remotely operates the UNIX workstations on an X-server.

TasLE [I
COMPUTERS ARRANGED FOR THE EQUIPMENT NETWORK

Computer Units | Application Major spec.
WorkStation 6 Simulation | 1.5GHz Ultra
(Sun Blade 1500) 1S(r;ark]]ll,SoIarls
Server 1 EDAtools 18 .5G|l(-IZ,UIlra

i o park i,
(Sun Fire V240) filing Solaris10
PC 43 PC for Pen4é2.SGHZ),

2.5GB Memory,
(HPdc5100SFF) Students WInXP Pro
Raid Unit 1 File 365GBHDD
(Sun Store Edge)
TasrLe I

DESIGN TOOLS ARRANGED FOR THE EQUIPMENT NETWORK

EDA Units Application
ADS 2005A 1 RF Circuitry, Wireless
system
Microwave Office 20 Analog, RF

Visual System simulator |20 System Design

OrCad PCB Designer 2 Analog, Digital
With PSpice Circuitry
ANSOFT HFSS 1 Electromagnetic
Analysis
ALTIUM PROTEL 2 PCB design

Iv. EQUIPMENT NETWORK

A classroom space layout is designed to perform the lecture,
the circuit-design, and the measurement at one place. The
students are, in the same room , able to perform a series of work
of the circuit-design, the remote operation of the workstation,
the measurements, the view of the equipment and the
evaluation of a printed circuit board, and the data output. In
addition to them the students also learn circuitry technology
closer, not only through keyboard operation but through making
the circuit board in the room. The view of the classroom
constructed with equipments network is shown in Fig.1.

Fig. 1. The view of the classroom constructed with equipment
network
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Fig. 2. The equipment network connecting students’ PCs,
UNIX workstations, and measurement equipments.

The students’ PCs, UNIX workstations, equipments, and
external servers are connected by a 1 Gb/s Local Area Network
(LAN), as shown in Fig.2.

In order to realize that the students operate directly the
equipments, the Ultra VNC software is used and its server
function is installed in each PC and equipment. Thereby, the
remote control of the equipment and the monitor of the
measurements are performed in real time on each PC.

Moreover, a teacher and two or more students are able to
work for a circuitry design and an equipments control on the
same PC simultaneously.

When a student is not allowed to directly access one of the
equipments, the student is able to view on its PC the PC of the
teacher who is controlling the equipment. Even teacher is in
another laboratory, the teacher is able to remotely control the



students’ PCs and the equipments simultaneously. All of these
connections are controlled by using a VNC controller, which is
developed to manage the equipment network. Some of the
students’ PCs and an equipment are grouped so that the group is
allowed to control the equipment, and the other students are
restricted to the viewing of the equipment. The grouping is
managed using the map of the PCs and equipments, as shown in
Fig. 3.

Fig. 3. The VNC control software is able to view all the PCs and
equipments and to control them simultaneously

V. EXAMPLE OF THE APPLICATION OF THE EQUIPMENT
NETWORK

A low noise amplification circuit (LNA) for wireless Local
Area Network (LAN) is evaluated as an example of the
equipment network application.

The LNA is designed by using advanced circuit design tools,
such as Advance Design System (ADS) and Microwave Office.
Fig.4 shows the circuit schematic of the LNA.
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 Digital
= signal
generator

measurements
. control

Fig. 5. The digital wireless measurement setup consists of the
digital signal generator, the vector signal analyzer, and the PC
for the measurement control.

The measurements system of a digital wireless
communication consists of GPIB, IEEE1394, a signal generator,
a vector signal analyzer, and a PC connected by the LAN for the
measurement control (Fig.5). The remote control of the setup in
the equipment network is performed through the PC.

A modulation signal of IEEE802-11 b/g/a for Wireless LAN
is generated with a career frequency in the range of 1.5 to 2.4
GHz, and is inputted to the LNA. The output signal of the LNA
is demodulated with the vector signal analyzer.

The students remotely change the condition of the modulation
and measure its Error Vector Magnitude (EVM) and
constellation. Fig.6 shows the students’ PCs that display the
measurement result.

Fig. 6. The view of the test result and the remote control of the
digital wireless measurement setup are performed on the
students’ PCs.

The teacher operates the students” PCs on the screen of the
teacher’s PC, and the teacher and the student together remotely
control the equipments, as shown in Fig.7.
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Fig. 7. The teacher’s PC shows simultaneously several
students’ PCs

Since the ADS simulates a device and a system on the design
using existing equipments being used for the measurement, the
student is able to study the advanced integration co-design
technique of the design and measurement.

Another example of the measurement system is for an optical
fiber communication, which consists of the pulse pattern
generator and a digital communication analyzer connected by
the LAN (Fig.8).

Since the Windows OS is included in the equipments, the
equipments are accessed directly, without using any PC for the
control. The students view on their PCs the measurement result
of a recovered eye diagram and the bit error rate (BER).

13Ghis PPG and
BERT

Digital Sampling
Oscilfoscope

Fig. 8. The BER measurement equipment consists of a 13
Gb/s pulse pattern generator and a digital sampling oscilloscope
that the VNC is installed in.

VI CONCLUSION

A unique LSI circuit education system using an advanced
technology developed in the industrial society was constructed
by the followings.

1) An efficient classroom layout which makes students
design and measure the LSI circuits, simultaneously.

2) The equipment network which has a server and client
function in all the PCs and equipments.

3) The use of the equipments which integrate design and
measurement from the device to the system.

4) The use of the design tools for high-speed and
high-frequency performance.

An advanced education is realized by using the advanced LSI
technology developed in the industrial society.

REFERENCES

[1] C. Kuroda, “LSI Circuitry Design Technology,” IEICE, Vol.89, No.2,
pp.96-101, 2006

[2] T. Richardson, “The RFB Protocol,” Ver. 3.7, 12 August 2003, Available:
http://www.realvnc.com/docs/rfbproto.pdf



121

Problem Based Learning and Collaboration classes
assisted with Information Communication Technology tools

M. Sumida*

* Okinawa National College of Technology, Nago, Japan

sumida@okinawa-ct.ac.jp*

Abstract—The paper presents two teaching experiences
adopting PBL and collaboration methods, respectively. Several
ICT tools are employed in class activities. Some approaches are
proposed for inexperienced students to smoothly practice the two
methods. It is shown that the methods are useful to lead students to
learn actively and enhance their learning.
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I. INTRODUCTION

Japanese post-secondary educational institutes have a
problem of easily seeing students who do not or cannot
understand what teachers are teaching. One of main causes for
the problem is that, graduating elementary schools, junior and
senior high schools where teachers take the initiative, most of
students do not actively learn driven by their own intellectual
curiosity [1]. In many countries, education has been trying to
shift from conventional classes where teachers take the initiative
to new classes where students actively learn. Problem based
learning (PBL) [2], [3] or collaboration [4] is one of important
and promising methods to realize the new classes.

Computers, especially personal computers, started entering
into business in mid 1980s, then to homes and schools.
Nowadays, these computers are connected to the Internet where
several tools such as weblogs, wikis, podcasts, are available.
These powerful tools of Information and Communication
Technology (ICT) have the potential of dramatically changing
the ways teachers teach and students learn [5], [6].

This paper describes teaching experiences in two classes
adopting PBL and collaboration methods, respectively.
Students learned basic knowledge on TCP/IP in the former class
and network applications in the latter one. Several ICT tools
such as computers, file servers, web sites, were employed in
class activities.

I1. PROBLEM BASED LEARNING

A. Course and Students

Okinawa National College of Technology (ONCT) is
composed of the four departments of mechanical systems,
information and communication systems, media information,
and bio-resources engineering. Freshmen take a subject titled
“Okinawa National College of Technology Seminar.” Four
courses are parallel offered to four classes, one of which has

about forty students from every four departments. Each course
treats technologies representing a single of the departments.
One course takes six two-hundred-minute lessons. Media
Information department which I belong to gives lectures on the
Internet.

This teaching experience was made in 2005; May to June,
July to August, October to November, and December to
February for each class, respectively. At the first lesson of three
classes or one hundred twenty students, we obtained
information by means of questionnaires on how the students had
been accustomed to the Internet before their entering ONCT.
First, we asked if they had already used e-mail before entering
ONCT. 23% and 31% of them had used frequently and
sometimes, respectively. 46% had not used it. Second, we asked
if they had already browsed web-sites. 32% and 52% of them
had used frequently and sometimes, respectively. 17% had not
used it. Third, we asked if they know the term of TCP/IP. 5% of
them knew a little about it. 34% of them had heard of this term
but did not know what it was. 61% had not heard of it at all.
These questionnaires showed that a lot of students had used
Internet services of e-mail and WWW before they entered
ONCT, but that they had little knowledge on TCP/IP supporting
these internet services.

B. Potential benefits of PBL

In a conventional teaching method, a teacher gives the outline
of an academic discipline and basic studies underlying his
subject at first. Then he offers knowledge necessary for the
subject and leads the student to understand it. At last, he gives
some problems to check if the students understand what he
teaches. Contrary to this conventional procedure, a teacher
gives some problems at first in a class using PBL method. Then
students identify what the problems are or what kinds of study
the problem are related to. At last, they gather knowledge
necessary to solve the problems and apply it.

It is often heard that students in universities or technical
colleges have difficulties in learning network technologies. One
cause for the difficulties is that young ones do not easily learn an
abstract idea like network models and connections between
peers. A second cause is that learning a lot of individual
technologies is an obstacle to recognizing the overview of
networks. A third cause is that students have to learn and
memorize a lot of technical terms and concepts.

In the case of PBL method is applied to a class on network



122

technology, students would obtain some pieces of concrete
knowledge on the technology through solving an individual
problem. After solving a series of problems, students would
acquire a lot of technical terms, understand an abstract idea as
well as get an overview of entire network technologies.
Accordingly, PBL has a possibility that it remedies the above
difficulties in learning network technologies in addition to
leading students to active learning.

C. Approaches for applying PBL

As mentioned above, PBL is expected to have benefits that a
conventional teaching method cannot provide. However,
students are required to have the following skills in order to
learn in a class using PBL method [2].

- A skill to solve problems

- A skill to collaborate in a small group

- A skill to evaluate his own achievements
These skills were required for students who just graduated from
junior high schools. Therefore, the following approaches were
adopted in order to reduce difficulties which these
inexperienced students would face.

- using simplified problems so that students can easily
understand what problems are and identify knowledge
necessary to solve them.

- using problems about what students are familiar with,

- providing instructions more than teachers provide in a usual
PBL class

-adopting a hybrid of PBL and a conventional teaching
method.

D. ICT tools

We set up ten groups of four students in a class. Two classes
had one group of five students. Experiments showed that a
group consisting of students with different nature works more
effectively than a homogeneous group. So, group members were
chosen under a rule that a group has students from every of the
four departments. This rule was available except one or two
group in a class.

We had lessons in a room where students usually take training
in computer programming. The room had a teacher desk having
a computer and twelve student tables having four computers.
Each group had its own one table as a zone for group activities.
Group activities were carried out while every member was using
his dedicated computer.

The Internet

Fig.1. Network and ICT tools employed in class activities.

Figure 1 shows ICT tools used in this class. A teacher showed
the desktop image on his monitor to all or some chosen students
through their computer monitors. A teacher also looked at the
desktop image on each monitor of all students through the
monitor of his computer. The teacher computer was connected
with a liquid crystal display projector. A teacher showed the
students a desktop image on his computer monitor or an image
on the monitor of a student through the projector.

Every group was given a folder in a file server for this class.
In his group folder, a student stored files loading information or
knowledge which he obtained or was offered by a teacher.
Every group member shared latest information by accessing to
his group folder. The campus network of ONCT was connected
to the Internet. Students accessed to some web sites and
obtained useful knowledge to solve problems. Students also did
some experiments in the Internet. The students took part in PBL
activities from the library and the dormitory because all students
owned notebook computers

Activities, such as knowledge gathering, knowledge sharing,
teacher instructions, which appear in PBL classes were
practiced with assistance of the above ICT tool.

III TEACHING EXPERIENCSES OF PBL

A. Leaning the history of the Internet

The class began with the teacher demonstrating some IP
related services such as sending and receiving e-mail, catching
up some up-to-date news on sport-events, checking the weather
report, finding out the house of a student on a map, making
reservation of a hotel room, ordering a book thorough
e-commerce, online learning. The students realized through the
demonstrations that the Internet has widely inhabited a various
fields of the present social lives.

Then, the first problem was offered. A student solved the
problem personally.

The first problem: How many computers are connected to the
Internet in the world now?

In order to simplify a problem, this problem was chosen instead
of the problem of how the Internet has grown. The teacher had
known that there was at least one web page describing the
Internet history along with the number of Internet connected
computers [7].

The teacher told the students to access search services to
obtain knowledge necessary to solve the problem. He also gave
a hint of that a computer connected to the Internet was called a
host. The hint was very useful for the students to hit an
appropriate web page through searching engines. The teacher
was browsing the desktop image of one student after another
through his monitors, and checked how each student was
searching for the necessary knowledge. The teacher had already
found out a few web pages which could provide proper
information for solving the problem. When a student accessed
to one among them, the teacher told him to read the text on the



page especially focusing on the Internet history. The student
explained what he learned about the Internet history from the
web page while the web page was shown on the screen through
the projector. Then, more detailed information on the history
was provided by the teacher.

The class actually used the simple problem of how many
computers are connected to the Internet. However, the students
could learn what they would have obtained by solving an
advanced problem such as how the Internet has grown.

B. Learning the rules for assigning domain names

Before giving the second and third problems, the following
things were taught by using a conventional teaching method.
The Internet works based on TCP/IP protocol suits. Each of a
few hundreds millions computers which are connected to the
Internet has a unique number and a unique name. The former is
called IP address and the latter is called a domain name. Owing
to these unique numbers and unique names, data can be
delivered to the destination computer that uses a particular
number or a particular name.

By solving the second and third problems, the students
learned how a computer is assigned a unique address and a
unique name.

The second problem: what rule a unique name is assigned to a
computer based on.

The student solved the problem by group activities. The teacher
told the students to find out the rule from the real domain names
which had been assigned to existing computers. Every student
collected more than ten names by accessing web sites. The
teacher told the students to access to various type organizations
such as companies, governmental organizations, universities,
schools. The students stored the collected domain names in the
folder of their group in the file server.

The teacher sorted these names and made a list of domain
names for each group in a form of an excel file. Domain names
belonging to generic Top Level Domain were removed. The
excel sheet had Top Level Domain (TLD) at the right edge
column and Second Level Domain (SLD) at the second column
from the right edge. This arrangement made it easy for the
students recognize the difference between domain levels.

Group members looked at the excel sheet saved in their group
folder through their monitors and discussed to find out under
what rules these domain names were assigned. The teacher
circled around the tables and monitored the discussion. When a
group noticed that TLD and SLD represent country and
organization type, respectively, the teacher told the group to
study Domain Name System by using search services. One or
two group presented the results of their studies to the class. Then,
the teacher explained about Domain Name System.

C. Learning the rules for assigning IP addresses

The teacher told that IP addresses are 32-bit binary numbers
and that they are usually written in dotted-decimal form to make
things easier on us humans.
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The third problem: what rule a unique IP address is assigned to
a computer based on.

Like the problem on domain names, the students found out the
rule by using examples of IP addresses which had been assigned
to existing computers. Every student obtained the IP address
assigned to his computer by using the ipconfig command from a
command prompt. The teacher showed on the screen a few IP
addresses obtained in this training room along with ten
addresses assigned to computers placed in other two training
rooms.

The teacher asked if there were some features among these IP
addresses. The followings are what a few students pointed out.
All IP addresses began with 10.10. All computers in this
training room started with 10.10.122, but they had different
numbers in the last part of IP addresses. All computers in
another room and the rest started with 10.10.121 and 10.10.242,
respectively. Each computer in a single room had the last part
different from ones of the other computers in the room.

The teacher explained that an IP address consists of a
network part and a host part. A LAN connected to the Internet is
assigned a unique number for its network part. A computer in
the LAN is assigned a unique number for its host part in the
autonomy of the LAN.

D. Finding out the route which a packet goes through

Before giving the forth problem, the following topics are
presented in the way of conventional teachings. The Internet is
the worldwide network that interconnects hundreds of
thousands of enterprise, school, and home networks. A packet
arrives from a source host to a destination host by hopping these
networks. A router is placed at the border between one network
and another, and it provides path selection between the hosts.

The forth problem: finding out the route that a packet sent out
of your computer goes through to a destination host.

The teacher gave a group the domain name of its destination
host. Destination hosts were the web server computers of

B

S

Fig.2. An example of IP packet route to the web server of a museum at
Stockholm from ONCT
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museums in a various countries in Europe, North and South
America, Africa, and Asia. A student obtained the domain
names of routers sitting between his computer and the
destination host by using the tracert command from a command
prompt. He stored a list of the routers offered by the tracert
command in the group folder. All members of the group looked
at the list through the monitors of their computers. Having
discussion over their monitors, all groups recognized that they
could identify what country these hosts were located at from the
TLD of their domain names. They obtained a table matching
between TLD and a country by accessing web sites. In order to
visualize the routes from the hosts, the students marked the
locations of the routers on a world map. Fig. 2 shows an
example of route to the web server of a museum at Stockholm.
The numbers in Fig. 2 shows the hop numbers.

E. Questionnaires

Questionnaires were made at the last lectures for two classes
or eighty students in order to find out how the students thought
about the teaching experiences. Fig. 3 shows answers to the
questionnaire if solving the second problem was useful in
understanding the rules for assigning domain names. 56% and
44% of the students answered it very useful and fairly useful,
respectively. No students answered it useless.

Fig.3. Answers to the Questionnaire if solving the second problem was
useful in understanding the rules for assigning domain names.

fairly useful
40%

Fig.4. Answers to the Questionnaire if solving the forth problem was
useful in realizing that the Internet is the worldwide network of
networks interconnected with routers.

Fig. 4 shows answers to the questionnaire if solving the forth
problem was useful in realizing that the Internet is the
worldwide network of networks interconnected with routers.
60% and 40% of the students answered it very useful and fairly
useful, respectively. No students answered it useless. It is made
clear that the students considered the teaching experiences were
very helpful in understanding technologies on networks.

IV. COLLABORATION

A. Class and Students

ONCT has a subject titled, “Information Technology
Applications,” for third year students belonging to information
and communication systems engineering department. In the
subject, students learn a general aspect of advanced information
societies, the characteristics of network services provided in the
societies, and key technologies supporting these services.

A trial of collaboration teaching method was made in the
second semester of 2006. The subject was an elective course,
but forty two out of forty four students enrolled on the course.
The students had taken the subject titled, “Information
Technology Basics,” in the first year, where they learned about
basic knowledge on computers, networks, some application
software, webpage creation.

B. Approaches for applying collaboration

Giving a chance to students where they learn from each other
is expected to result in the following effects; they positively take
part in a lecture, have a strong will to learn, enhance their
satisfaction of learning. Accordingly, collaboration teaching
method is very effective in leading students to actively learn.
However, it has been pointed out that just making a student
group does not necessarily improve learning, and that making a
group whose members have an awareness of letting them grow
through class activities is necessary.

A trial of collaboration learning was made where students
created course materials for on-line education and students
learned the material created by other students. In order to help
students learn smoothly from each another, the following
approaches were adopted.

-A teacher initially gives an outline of each theme in the form
of a conventional lecture.

- Students design the clear skeleton of a course material before
creating it.

-A teacher gives some comments on the skeleton.

-A course material includes some quizzes helpful for other
students to understand the material.

V. TEACHING EXPERIENCES OF COLLABORATION

A. preparation for collaboration

The students took fifteen one hundred minutes lessons in the
class. At the first lesson, in addition to explain the objects of the
class, the teacher stated that the class would make a trial of
applying collaboration and gave the outline of what



collaboration was.

The teacher announced that a group of four or five students
would create a course material for on-line education on a theme
out of u-Japan project, digital processing of information,
network business, on-line learning, and IC tag. In order for the
students to understand what on-line learning was, they actually
learned some examples of course material which had been
installed in the on-line learning server of ONCT. The course
materials were on C-language, JAVA, networking, and TCP/IP.
They could access to these materials during the semester.

The teacher offered lectures on the above five themes in the
form of a conventional lecture. The purpose of these lectures on

themes was to let all students have a good grounding in the -

themes before choosing a theme, discussing on the chosen
theme among a group, and creating a material on the theme. The
students took these lectures in an ordinary class room.

B. Creating materials

At the last lecture from the teacher, the teacher told the
students to make groups under the following condition and to
send the teacher information on group members and favourite
themes by the next class by e-mail. A group consists of four or
five students who want to make a material of the same theme.
The students formed nine groups. Two out of the five themes
were wanted by three groups. One group changed to another
theme by drawing lots in each of the two themes.

Out of fifteen lessons, eight ones were used for collaboration
learning. The class used a learning management system called
Internet Navigware. Materials were created with dedicated
authoring software which required the knowledge on HTML.
The teacher had one lesson for instructing the authoring
software. Every group designed skeleton in three lessons.
Immediately after completion of the skeleton, the teacher had a
talking with all members of each group. He gave some comment
on the order of presenting topics, and provided some
information on books in the library or web pages that explained
about the theme.

Collaboration activities were mainly carried out in another
training room, which had forty eight computers and twelve
tables. Every group was given its own file folder in the file
server and saved its on-line course material there. Since the
library had access points for wireless LAN and any single
student had notebook computer, the students edited the material
by using their computer while they gathering information in the
library. They also gathered information by accessing some web
sites. The teacher monitored their activities by gazing the
materials on the file server.

The students completed the materials in four lessons. Then,
the teacher set up courses, enrolled students to the courses, and
added materials to the course. At the final lesson, the students
learned the course materials created by the other groups.

C. Questionnaires

Questionnaires were made at the last lesson in order to find
out how the students thought about the teaching experience.
Thirty seven students answered. Fig. 5 shows answers to the
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questionnaire if you learned actively compared with
conventional classes. 14%, 46% and 40% of the students
answered them learning very actively, fairly actively than, and
as actively as conventional ones, respectively.

Figure 6 shows answers to the questionnaire if creating
materials by yourself enhanced understanding compared with
conventional classes. 14%, 51% and 27% of the students
answered it enhanced very highly, fairly highly than, and as
much as conventional ones, respectively. 8% of them answered

46%

Fig,5. Answers to the questionnaire if you learned actively compared with
conventional classes.

a little lowering
8% _ very highly
e

14%

even
27%

Fig.6. Answers to the questionnaire if creating materials by yourself
enhanced understanding compared with conventional classes.

Fairly

Fig.7. Answers to the questionnaire if making an outline before creating
materials is useful to recognize key topics of the materials.
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it lowered a little bit. Fig. 7 shows answers to the questionnaire
if making an outline before creating materials is useful to
recognize key topics of the materials. 27%, 62% and 11% ofthe
students answered it very useful, fairly useful and not useful,
respectively. In another questionnaire, 92% of the students
stated that more classes should adopt collaboration method.

VI. CONCLUSION

A class using a problem-based learning (PBL) method was
offered to teach basic knowledge on TCP/IP to the first year
students. Some approaches, such as using simplified problems
about familiar IP services, problem solving activities guided by
a tutor, combination with conventional learning methods, were
adopted in order to reduce difficulties which inexperienced
students face under PBL classes. Several ICT tools of
computers, a file server, web sites, and a desktop image transfer
system, were employed in PBL activities of knowledge
gathering, knowledge sharing, discussing, and instructions. The
students solved a few problems about DNS, IP address, and
routing. The questionnaires showed that learning through
solving problems is very helpful for most of the students. This
proves that the above mentioned approaches worked well in
introducing PBL into the first year students.

A collaboration method was applied to a class where the third
year student learned about IP-related applications. The students
practiced collaborative learning by creating course materials for
on-line education and by learning the ones creatived by other
students. The materials were on the five themes of u-Japan
project, digital processing of information, network business,
on-line learning, and IC tag. Some approaches, such as teacher
giving an outline of each theme before collaboration activities,
students designing the clear skeleton of a material, teacher’s
instructions on topics order in the materials and locations of
related information, creating the materials accompanying some
quizzes, were adopted in order for the students to learn
smoothly from each others. In addition to the very
representative ICT tool of on-line education, the class employed
the above mentioned ICT tools. The questionnaires showed that
the collaboration is very helpful in leading the students to
actively learn.

It is made clear from the teaching experiences that Problem
Based Leaning and collaboration methods are very useful in
leading students into actively learning and that ICT provides
powerful tools in practicing various activities in classes
adopting the methods.
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Robust PD Control Using Adaptive Compensation for Completely Restrained
Parallel-Wire Driven Robots: Translational Systems Using the Minimum
Number of Wires Under Zero-Gravity Condition
Hitoshi Kino', Toshiaki Yahiro', Fumiaki Takemura? and Tetsuya Morizono'
"Fukuoka Institute of Technology, 2Department of Mechanical Systems Engineering
In this paper, we propose a robust point-to-point(PTP) position control method in the task-oriented coordinates for
completely restrained parallel wire-driven robots, which are translational systems using the minimum number of

wires under zero-gravity conditions.

IEEE Transactions on Robotics, Vol.23, No.4, August, 803 -- 812, 2007.

A human body searching strategy using a cable-driven robot with an
electromagnetic wave direction finder at major disasters

Fumiaki Takemura', Masaya Enomoto, Kazuya Denou, Kemalettin Erbatur, Ulrike Zwiers and Satoshi Tadokoro?
"Department of Mechanical Systems Engineering, ’Kobe University

This research develops a parallel cable-driven robot focusing on information acquisition from sky at crushed

structures at landslide caused by huge earthquake. And this paper proposes the human search system.

Advanced Robotics, Vol.19, No.3, pp.331--347, 2005.

Attitude stability of a cable driven balloon robot

Fumiaki Takemura', Kiyoshi Maeda® and Satoshi Tadokoro?

"Department of Mechanical Systems Engineering, 2Marine Technical College,
3Tohoku University

We had been researching information collection by balloon with several sensors(sensor unit, SU) in the open air at

the time of a large-scale urban earthquake disaster. This study verifies the attitude stability of an SU.

Proc. IEEE/RSJ Int. Conf. on Intelligent Robots and Systems, pp.3504 -- 3509, 2006.
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Effects of Laser Peening Treatment on High Cycle Fatigue Property of Degassed
Processed Cast Aluminum Alloy

* Kiyotaka MASAKI', Yasuo OCHI?, Takashi MATSUMURA?Z Yuji SANO?
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Materials Science & Engineering, A, 486-470, pp.171~175, 2007
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Enhancement of Surface Properties By Low-Energy Laser Peening Without
Protective Coating

* Yuji SANOl, Takafumi ADACHIz, Kouichi AKITA3, Igor ALTENBERGER4, Enis CHERIF4,
Berthold SCHOLTES?, Kiyotaka MASAKI®, Yasuo OCHI®, Tatsuo INOUE’

VHRZ *ELEETHE SHELEKRY, Univ. of Kassel,
SHEbR T AT A TR, CERAGE(E KT, TRILKRE

L —H b — = 7B 2 B AR S SR O ST R SGETIE E L CRIAT 2720, fx OB EHT X
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Hh A~ IZ BT 2 Mt 21T - T B,

Key Engineering Materials, 345-346, pp.1589~1592, 2007

Effects of Laser Peening on Fatigue Crack Behaviors in Pre-Crack Cast
Aluminum Alloy

* Yasuo OCHI', Kiyotaka MASAKI?, Takashi MATSUMURA!, Yuji SANO?,
Kouichi AKITA*, Kentarou KAJTWARAS
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Laser Peening without Coating as a Surface Enhancement Technology

*Yuji SANO!, Kouichi AKITA?, Kiyotaka MASAKI 3, Yasuo OCHP,
Igor ALTENBERGER®, Berthold SCHOLTES*

VI, PRI RS, PEAUBRIE RS, “Univ. of Kassel
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JLMN-Journal of Laser Micro/Nanoengineering , Vol. 1, No.3, pp.161~166, 2006

Fatigue Strength Improvement by Peening Treatment in Degassing Processed
Cast Aluminum Alloy

* Yasuo OCHI', Kiyotaka MASAKI', Takashi MATSUMURA!, Youhei KUMAGALI',
Tatsuhiko HAMAGUCHI?, Yuji SANO?
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International Journal of Modern Physics B, Vol.20, Nos. 25, 26 & 27, pp.3593~3598, 2006
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High Cycle Fatigue Property and Micro Crack Propagation Behavior in
Extruded AZ31 Magnesium Alloys

*Yasuo OCHI', Kiyotaka MASAKI', Toru HIRASAWA', Xiaorui WU!, Takashi MATSUMURA,
Yorinobu TAKIGAWA 2, Kenji HIGASHI?
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Retardation of Crack Initiation and Growth in Austenitic Stainless Steels by
Laser Peening Without Protective Coating

*Yuji SANO!, Minoru OBATA!, Tatsuya KUBO!, Naruhiko MUKAI', Masaki YODA',
Kiyotaka MASAKI?, Yasuo OCHI?
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Materials Science & Engineering, A,417, pp.334~340, 2006

Small Crack Property of Austenitic Stainless Steel with Artificial Corrosion Pit
in Long Life Regime of Fatigue

* Kiyotaka MASAKI', Yasuo OCHI!, Takashi MATSUMURA
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Initiation and Propagation Behavior of Fatigue Cracks on Hard-shot Peened
Type316L Steel in High Cycle Fatigue

* Kiyotaka MASAKI', Yasuo OCHI', Takashi MATSUMURA'
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Fatigue Property of Alumina Short Fiber Reinforced Metal Matrix
Composites

* Yasuo OCHI!, Kiyotaka MASAKI', Takashi MATSUMURA!, Mitsushi WADASAKO?
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Layer mode devices on epitaxially grown GaN films on Al,O3

*K. Hohkawa', C. Kaneshiro!, K. Koh!, K. Nishimura?, N. Shigekawa?

Kanagawa Inst. of Technol., 2NTT Photonics Lab.

This paper studies a feasibility of layer mode devices with a high frequency and a wide bandwidth using present
process technologies available for us, and tries to investigate a simple design method of layer devices. We have
fabricated many devices with different device parameters and estimated frequency responses. The result
confirmed us a feasibility of a device with a single mode condition for high frequency device and possibility of a

multi mode condition for a wide band devices

Ultrasonics Symposium, 2005 IEEE, Volume 3, pp. 1600 — 1603 (2005)

Transfer effects of induced carriers by SAW

* C. Kaneshiro', K. Koh!, K. Hohkawa!, K. Nishimura?, N. Shigekawa?

'Kanagawa Inst. of Technol., 2NTT Photonics Lab.

In this paper, we investigated transport characteristic of photo-induced carriers by traveling surface acoustic wave
for GaN film. We fabricated Al IDT electrode on the GaN film with different conductance. By irradiate UV light
on the propagating path and induce carriers in the GaN film, we measured output signal at various irradiating
conditions. The results indicated possibility to realize functional devices which integrate GaN semiconductor
devices and GaN SAW devices.

Ultrasonics Symposium, 2005 IEEE, Volume 4, pp. 1896 — 1899 (2005)
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Study on photo-induced acoustic charge transport effect in GaN film

*K. Hohkawa', C. Kaneshiro!, K. Koh!, K. Nishimura?, N. Shigekawa?

'Kanagawa Inst. of Technol., 2NTT Photonics Lab.

In this paper, we investigated transport characteristic of photo-induced carriers by the potential well caused by
travelling acoustic wave. We have carried out a basic experiment using delay lines consisting of GaN film on
AI203 substrate. As acoustic waves, we used SAW and guide wave layer mode in GaN thin film and employed
MSM detector having the same structure as that of input IDT. The results have shown that the DC out put signals
are obtained at the output diode for both modes. However, we have observed a relatively complicated phenomena,
such as change on DC output signal polarity

depending on the intensity of UV, trapping effect of carriers. We clarified that excess carrier either electron or hole
in transported carrier would reasonably explain these effects. We also discuss device structures suitable for UV

S€nsors.

Microwave Symposium Digest, 2005 IEEE MTT-S International pp. 421-424 (2005)
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Liquid Sensor in Multi-Functional Integrated Circuit

*Chinami Kaneshiro, Akira Yamamura, Keishinn Koh, Kohji Hohkawa, Kunio Matsumoto

Kanagawa Inst. of Technology

We performed examination of a micro pump and a glucose sensor as examination of the composition element of a
nano sensing system. The micro pump is used for flux control of samples, such as a liquid and gas. That is made
of two layers with a piezo-electric material and glass using MEMS technology. The micro pump was able to
control fluid by high accuracy of several nt/V. We tried to examine a glucose concentration by measurement of
impedance changes. This experimental result is indicated that glucose sensor by measurement of impedance

changes is a new substitution of glucose sensor by sensing an near-infarction.

Proc. Int. Symp. Microfabricated Sytems and MEMS VI, pp.324-329 (2004).
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Chip-Bonding for Integrated Circuit by using Micro-spring Probe

*Chinami Kaneshiro, Kohji Hohkawa

Kanagawa Inst. of Technology

In this paper, we present the results of a basic study on the fabrication of a micro-spring contact probe with an Au
plating bump. We also discuss the use of sputter-deposition to fabricate the micro-spring contact probes and

examine contact resistance in Au electrode pads in relation to using Au plating bumps to reduce contact resistance.

ECS 2004 Joint International Meeting L1-1120 (2004)

Ultra wide bandwidth SAW matched filter with chirp signal chips

*K. Hohkawa, Chinami Kaneshiro, Keishin Koh

Kanagawa Inst. of Technology

This paper studies a feasibility of the use of SAW devices in UWB systems, expected for the various kinds of
sensing systems and short link wireless communication systems. We adopt complementary signal codes with chirp
chips, which enables communication The transmission signal produces a high process gain characteristics and can
handle multiple channels, which enables a real time high-speed operation along a relatively longer distance. We

try to clarify a feasibility of the SAW devices and also discuss future works for SAW devices.

Ultrasonics Symposium, 2004 IEEE, Volume 3, pp. 1922 — 1925 (2004)
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Design of functional devices with resonant filter with a simple sonic crystal
structures

*C.Kaneshiro, M. Ozaki, K. Koh, K. Hohkawa

Kanagawa Inst. of Technology

In this paper, we study propagation characteristics of surface acoustic wave (SAW) in structural array. We use
focus ion beam (FIB) lithography as a fabrication process of structural array. We fabricated test devices with the
structural array formed by metal deposition and etching by using the FIB process, respectively, in order to
investigate SAW propagation. The experimental results show the stop-band characteristics and the pass-band
characteristics. We try to clarify the feasibility of the SAW functional devices with the structural array, such as an

opto-acoustic integrated device.

Ultrasonics Symposium, 2004 IEEE, Volume 3, pp. 2283 — 2286 (2004)

Bonding method of semiconductor devices on piezoelectric substrate using laser
enhanced flip-chip technology

* K. Koh, C.Kaneshiro, K. Hohkawa
Kanagawa Inst. of Technology
In this paper, we report new flip-chip bonding technology with laser assist, in which, semiconductor devices can
be bonded on the piezoelectric substrate with small size paste bump. We formed the paste bump with
nanoparticles on the piezoelectric substrate using screen printing and used the laser to locally cure the paste bump.
We investigated the bonded process conditions such as laser power, heating time and electrical properties of the

bump junction. The experimental results indicate the possibilities of the new bonding technology.

Ultrasonics Symposium, 2004 IEEE, Volume 3, pp. 1892 - 1895 (2004)
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Fabrication of Micro-Contact Probe Using Mo-Cr Spring with Au Plating Bump

*Chinami Kaneshiro and Kohji Hohkawa

Kanagawa Institute of Technology

In this paper, we report a new fabrication technology of interconnect and/or contact probe for LSI fabrication
technology. We utilized a Mo-Cr spring wire as a lead wire. In order to reduce a resistance of lead wire, we
applied that Au plating bump was fabricated a tip of Mo-Cr spring covered with Au thin film. Experimental results
show that a contact resistance is improved to form Au plating bump to Mo-Cr spring wire, which was plating

controllably.

Symp. Proc. Mat. Res. Soc. Vol. 782, A5-12 (2003)
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Fabrication of multi-functional integrated liquid sensors using MEMS and
film-bonding technology

*C.Kaneshiro, K. Koh, K. Hohkawa, A. Yamamura, K. Matsumoto

Kanagawa Institute of Technology

In this paper, we present the results of a basic study on fabrication technology of integrated sensors circuit, in
which the various sensors based on the mass loading effect, a conductive change, and photo-luminescence
methods are integrated on piezoelectric substrate. We propose a design of micro-pump with a simple structure for
low cost. Also, the experimental result shows that its controllability of liquid flux is very high sensitive. Moreover,

we adopt Au-IDT electrodes with immobilized oxidases for sensing glucose concentration.

Proc. IEEE Ultrasonics Symposium , Volume 2, pp. 1330 — 1333 (2003)

Design consideration on ultra-wideband-SAW devices operating at GHz
frequency range

*K. Hohkawa, H. Yoshida, C.Kaneshiro, K. Koh

Kanagawa Institute of Technology

This paper studies a feasibility of ultra-wideband SAW device for the matched filter device useful for the sensing
device and local area CDMA communication systems with the pulse position spread spectrum signal modulation
scheme at GHz frequency range. We propose an excellent coded device suited for realizing using SAW device. We
clarify difference of the effect of so-called second order effect on these devices from that of narrow bandwidth
devices and discuss device design methods. We discuss basic circuits of programmable device coupled with
CMOS devices.

Proc. IEEE Ultrasonics Symposium , Volume 1,pp. 825 — 828 (2003)
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X-Ray Analysis of stress Distribution in Semiconductor Films Bonded to a
Piezoelectric Substrate

*Chinami Kaneshiro, Tsutomu Nakajima, Ken-ichiro Miyadai, Yusuke Aoki, Keishin Koh and Kohji Hohkawa

Kanagawa Institute of Technology

In this paper, we present the results of study of stress distribution in a semiconductor film bonded to a LiINbO3
substrate by X-ray topographic analysis. We discuss the dynamics of stress distribution in a bonded semiconductor
film subjected to local heating treatments for the first time. The local heating treatments, such as microwave
heating and laser scanning heating, are effective for obtaining a large bonding strength. In addition to the heating
methods, we investigate the effect of other methods, such as pressing during low-temperature heating. Also, we
compare the stress distribution in semiconductor film due to direct bonding, indirect bonding and an etching
process. The experimental results revealed the change of the stress distribution due to process conditions. It is
therefore necessary to optimize the process conditions for fabricating semiconductor coupled surface acoustic
wave (SAW) devices.

Jpn. J. Appl. Phys.Vol. 41, No. 6A pp. 4000-4006 (2002)

Surface Acoustic Wave Functional Devices Coupled with Film Bonded
Semiconductor Active Elements

*Kohji Hohkawa, Keishin Koh, Yusuke Aoki, Chinami Kaneshiro and Song Min Nam

Kanagawa Institute of Technology

In this study, we investigate a future high-speed real time analog signal processing circuit by co-integrating a
semiconductor active array device with a surface acoustic wave (SAW) device in one chip. We propose a novel
semiconductor coupled SAW functional device with a traveling wave amplifier structure and show basic
characteristics of the devices using a circuit simulator. Using epitaxial liftoff film bonding technology, we

fabricated a basic test device on LiNbO3 substrate and measured the basic characteristics of the functional device.

Jpn. J. Appl. Phys.Vol. 41 No. 5B pp. 3483-3488 (2002)
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Programmable Surface Acoustic Wave-Semiconductor Correlator with
Multi-Strip Structure

*Y. Aoki, K. Koh, S. Nam, C. Kaneshiro and K. Hohkawa

Kanagawa Institute of Technology

In this paper, we present the results of a study conducted on a semiconductor coupled surface acoustic wave
(SAW) programmable correlator, in which the propagating SAW on a highly coupling coefficient piezoelectric
substrate, couples with a bonded semiconductor diode bridge through multi-strips. We propose a novel
programmable correlator with a Schottky diode structure. It shows high efficiency and robustness against
parameter variations including temperature variation of delay. We discussed the basic requirements of nonlinear
capacitance characteristics of the diode for parallel and series circuits. We estimated the basic performance of the
device using circuit simulation and fabricated a test device using an epitaxial lift off film bonding technology. The
basic operation of the programmable correlator is confirmed for a polarity change output signal and response for

the coded signal.

Jpn. J. Appl. Phys. Jpn. J. Appl. Phys.Vol. 41 No. 11A  pp. 6443-6450 (2002)

Design on Semiconductor Coupled SAW Convolver

*Kohji Hohkawa, Takaya Suda, Yusuke Aoki, Chulun Hong, Chinami Kaneshiro and Keishin Koh

Kanagawa Institute of Technology

This paper presents results of a design study on a semiconductor coupled surface acoustic wave (SAW) convolver
in which bi-directionally propagating SAWSs, on a piezoelectric substrate with a high coupling coefficient, couple
with bonded semiconductor diodes through multistrips. To obtain convolution signals with a high efficiency, we
adopted a diode-balanced bridge structure for the nonlinear operation. We also found that the tapping pitches of
the multi-strip electrodes have robustness against operation frequency variation and temperature-dependent
variation on the delay of the SAW. We verified the effectiveness of the device in. a circuit simulation and an

experiment on a test circuit, which was fabricated by using an epitaxial lift-off film-bonding process.

IEEE Transaction on Ultrasonics, Ferroelectronics, and Frequency ControlVol. 49 No.4 pp. 466-474 (2002
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Design of SAW amplifier with distributed semiconductor transistor

*Y. Aoki, H. Yoshida, K. Koh C. Kaneshiro and K. Hohkawa

Kanagawa Institute of Technology

In this paper, we present the design of a novel SAW amplifier that consists of multi-stripe tapping electrodes and a
GaAs FET amplifier. Using a general circuit simulator, we analyse the frequency characteristics of the SAW
amplifier. The SAW amplifier with differential operation shows wideband frequency characteristics better than
that without differential operation. We also investigate the frequency characteristics by changing tapping electrode
pitches and the impedance matching condition between SAW and FET. These results confirm that the SAW

amplifier is applicable to wideband communication systems and signal processing systems.

Proc. IEEE Ultrasonics Symposium Volume 1, pp. 259 - 262 (2002)

Co-integration of Acoustic-optic Functional Devices with Semiconductor
Photodetector Using Film Bonding

*K. Koh, S. Okamoto, Y. Aoki, C. Kanashiro and K. Hohkawa

Kanagawa Institute of Technology

In this paper, we report a basic study on fabrication technology of the acousto-optoelectronic integration circuit, in
which semiconductor optoelectronic devices and acousto-optic devices are integrated on the piezoelectric
substrate by film bonding technology. We proposed the novel film bonding process using a water glass as an
adhesive material and investigated process conditions such as concentration and treatment temperature of the
water glass etc. The experimental results indicated that this film bonding process enhanced binding strength

between GaAs film and piezoelectric substrate, and improved the stress distribution in the GaAs film.

Proc. IEEE Ultrasonics Symposium Volume 1, pp. 219- 222 (2002)
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An Efficient Specification for Model Checking Using Check-Points Extraction
Method

*C. Yamada', Y. Nagata®

'Okinawa National College of Tech.., 2Univ. of the Ryukyus

In design of complex systems, embedded systems, and other critical systems, model checking, explores a finite
state space to determine whether or not a given property holds, has played an important role. However, it is
inefficiency to verify the entire systems. This article considers the case where designers of systems can extract
check-points easily in model checking of formal verification. Moreover, we demonstrate some verification
results by SPIN and NuSMV model checking tools.

Proc. 7th WSEAS International Conference on Applied Computer Science, (2007)

Threshold Gate with Hysteresis using neuron MOS

*M. Nakahodo!, Y. Nagata', C. Yamada®

'Univ. of the Ryukyus, 2Okinawa National College of Tech.

In this article threshold gates with hysteresis using neuron MOS (VMOS) are presented as basic elements in Null
Convention Logic (NCL) circuits. NCL, which proposed by Karl M. Fant and Scott A. Branst, needs special gate
is having hysteresis, because NCL uses different ternary logic system in either computation phase or wiping phase
of asynchronous behavior. The traditional NCL circuits exploit extended CMOS structure which consists of a
number of cascaded or parallel transistors connections. Then we notice the characteristics of threshold function in
vMOS, we adopt hysteresis to VMOS by feedback loop. This results the asynchronous circuit is reducing MOS
and wire area. We provide two synthesis methods and simulation results of the gates and full-adder. The

evaluation results of area disapation and average delay show the efficiency of the proposed circuitry.

Proc. 7th WSEAS International Conference on Systems Theory and Scientific Computation, pp.159-164 (2007)
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A Check-Points Extraction Method for Formal Verification

*C. Yamada', Y. Nagata®

!Okinawa National College of Tech.., 2Univ. of the Ryukyus

In design of complex and large scale systems, formal verification has played an important role. However, it is
inefficiency to verify the entire systems. This article considers the case where designers of systems can extract
check-points easily in formal verification. Moreover, we propose a method by which temporal formulas can be

obtained inductively for specifications in formal verification.

Proc. 7th WSEAS International Conference on Systems Theory and Scientific Computation, pp.78-83 (2007)

An Efficient Specification Method of Asynchronous Control Modules in Model
Checking

*C. Yamada', Y. Nagata’

ITakushoku Univ. Hokkaido College, *Univ. of the Ryukyus

System verification plays an important role in large scale and complex systems. However, it is very difficult for
designers other than the specialist who is well versed in Temporal Logic to specify behaviors of the system. This
article considers the case where designers of systems can specify temporal formulas easily in system verification.
We propose a method by which temporal formulas can be obtained inductively for specifications in system

verification. System designers can easily derive complex temporal formulas by using the specification method.

WSEAS Transactions on Circuits and Systems, Issue 1, Vol.6, pp.163-170 (2007)
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Temporal Formula Specifications of Asynchronous Control Module in Model
Checking

*C. Yamada', Y. Nagata®

'Takushoku Univ. Hokkaido College, *Univ. of the Ryukyus

System verification plays an important role in large scale and complex systems. However, it is very difficult for
designers other than the specialist who is well versed in Temporal Logic to specify behaviors of the system. This

article considers the case where designers of systems can specify temporal formulas easily in system verification.

Proc. 6th WSEAS International Conference on Applied Computer Science, pp.214-219 (2006)

An Efficient Specification for System Verification

*C. Yamada', Y. Nagata®, Z. Nakao?

ITakushoku Univ. Hokkaido College, *Univ. of the Ryukyus

In design of complex and large scale systems, system verification has played an important role. In this article, we
focus on specification process of model checking in system verifications. Modeled systems are in general
specified by temporal formulas of computation tree logic, and users must know well about temporal specification
because the specification might be complex. We propose a method by which specifications with temporal
formulas are obtained inductively. We will show verification results using the proposed temporal formula

specification method, and show that amount of memory, OBDD nodes, and execution time are reduced.

J. Advanced Computational Intelligence and Intelligent Informatics, Vol.10, No.7, pp.931-938 (2006)



157

Control Module Specifications for Model Checking

*C. Yamada', Y. Nagata®, Z. Nakao?
!Takushoku Univ. Hokkaido College, 2Univ. of the Ryukyus
Formal verification plays an important role in design of large scale and complex systems. This article considers
the case where designers of systems can specify temporal formulas easily in formal verification. We propose a

method by which temporal formulas can be obtained inductively for specifications in formal verification.

Proc. of 2nd International Symposium on Computational Intelligence and Industrial Applications, pp.196-202
(2006)
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Inductive Temporal Formula Specifications for System Verification

*C. Yamada', Y. Nagata®, Z. Nakao?

!Takushoku Univ. Hokkaido College, 2Univ. of the Ryukyus

Design verification has played an important role in the design of large scale and complex systems. In this article,
we focus on model checking methods. Behaviors of modeled systems are in general specified by temporal
formulas of computation tree logic, and users must know well about temporal specification because the
specification might be complex. We propose a method temporal formulas are obtained inductively, and amounts of

memory and time are reduced. We will show verification results using the proposed method.

J. Advanced Computational Intelligence and Intelligent Informatics, Vol.9 No.3, pp.321-328 (2005)

An Efficient Temporal Formula Specification Method for Asynchronous
Concurrent Systems

*C. Yamada', Y. Nagata®, Z. Nakao’

ITakushoku Univ. Hokkaido College, 2Univ. of the Ryukyus

Design verification has played an important role in the design of large scale and complex systems. System
verification ascertains whether designed systems can be executed or specified. Symbolic model checker SMV is
widely-used for the verification. In this article, we focus on specification process of model checking for the SMV.
Behaviors of modeled systems are in general specified by temporal formulas of computation tree logic, and users
must know well about temporal specification because the specification might be complex. We propose a method
by which temporal formulas are obtained inductively, and amounts of memory, OBDD nodes, and execution time
are reduced. We will show verification results using the proposed a temporal formula specification method by

some benchmark examples.

Proc. IEEE International Region 10 Conference TENCON2005, 1D-10.2 (2005)
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An Efficient Temporal Formula Specification Method for System Verification

*C. Yamada', Y. Nagata®, Z. Nakao?

!Takushoku Univ. Hokkaido College, 2Univ. of the Ryukyus

Design verification has played an important role in the design of large scale and complex systems. In this article,
we focus on specification process of model checking. Behaviors of modeled systems are in general specified by
temporal formulas of computation tree logic, and users must know well about temporal specification because the
specification might be complex. We propose a method by which temporal formulas are obtained inductively, and
amounts of memory, OBDD nodes, and execution time are reduced. We will show verification results using the

proposed a temporal formula specification method.

Proc. 6th International Symposium on Advanced Intelligent Systems, pp.441-446 (2005)

Inductive Temporal Formula Specifications

*C. Yamada', Y. Nagata’, Z. Nakao?

!Takushoku Univ. Hokkaido College, *Univ. of the Ryukyus

Design verification has played an important role in the design of large scale and complex systems. In this article,
we focus on model checking methods. Behaviors of modeled systems are in general specified in terms of temporal
formulas of computation tree logic, and users must have enough knowledge of temporal specification because the
specification might be complex. We propose a method through which temporal formulas are obtained inductively,
and amounts of required memory and time are reduced. We will show verification results which are obtained by

the proposed method

Proc. IEEE International Region 10 Conference TENCON2004, Vol.B, pp.41-44 (2004)
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Temporal Formula Specification Using An Inductive Method

*C. Yamada', Y. Nagata®, Z. Nakao?
!Takushoku Univ. Hokkaido College, 2Univ. of the Ryukyus
Design verification has played an important role in the design of large scale and complex systems. In this article,
we focus on model checking methods. Behaviors of mod-eled systems are general specified by temporal formulas
of computation tree logic, and users must know well about temporal specification because the specification might
be complex. We propose a method temporal formulas are obtained inductively, and amounts of memory and time

are reduced. We will show verification results using the proposed method

Proc. Joint 2nd International Conference on Soft Computing and Intelligent Systems and 5th International
Symposium on Advanced Intelligent Systems (2004)
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Efficient Model Checking of Asynchronous Systems Exploiting Temp oral
Order-Based Reduction Method

*C. Yamada, Y. Nagata

Univ. of the Ryukyus

Recently, design verification have been played an important role in design of large scale and complex systems. In
this article, we especially focus on model checking methods. Behaviors of modeled systems are generally
specified by temporal formulas of computation tree logic. However, users must know well temporal specification
because the specification might be complex. We proposed method that temporal formulas are gained inductively
and amount of memory and time are reduced. Finally, we will show verification results using our proposed
method.

Proc. International Technical Conference Circuit / Systems and Computation VoLII, pp.1964-1968 (2002)

“Programless visual inspection with flexible arm camera”

T.Anezaki. et.al

Matsushita Electric Industrial Co.,Ltd.

When inspection equipment based on visual recognition is installed in production sites, the recognition criterion
is custom designed to satisfy the inspection specification, normally requiring constant attention and software
modifications by specialty engineers. This paper proposes the Programless (Programming-free) visual recognition
technology aiming at an automatic visual inspection system that has a self-tuning mechanism and can also be
easily tuned by factory workers.

A camera system for visual inspection is mounted on a robot arm with flexible electronic components, which
enables the users to perform positioning of the inspection equipment in an intuitive manner.

The proposed system allows to provide a novel method of visual inspection and to reduce the technical

complexity of the handling of visual inspection equipment.

Proceedings of SPIE Vol. #5264 ,pp.121-128, Oct28-29, (2003)
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“Development of a flexible robot technology for supporting cell-based

production”

T.Anezaki. et.al

Matsushita Electric Industrial Co.,Ltd.

In the manufacturing process of the HUTOP cycle, providing operation support from the viewpoint of the
operator is an important issue. Virtual Factory assumes a flexible U-shaped production cell. This research intends
to develop the basic concepts of an experimental robot, which flexibly moves and supports cell-based production.
Based on the flexible mobile system, the program-free visual recognition system will be integrated to confirm
each function on an experimental basis. This will facilitate the development of a human-friendly cell-production

support robot.
Proceedings of IEEE ICIT 2004, TF-003665, Dec8-10, (2004)

“A Survey of HUTOP-II:Prospecting The Future of Human-centered Production
System”

'T.Anezaki , ’S.Hata , *H.Koshimizu

"Matsushita Electric Industrial Co.,Ltd. 2Kagawa University *Chukyo University

The goal of HUTOP project is to rearrange the technical subjects inherent in the Total Production Life Cycle
(TPLC) and to model a new human-centered TPLC by introducing new information technologies (IT) which could
support and enhance the KANSEI human sensory factors. HUTOP concept will be described again in this paper
through the analysis of the basic research sub-themes in order to investigate the next international activities.
Second phase of HUTOP was designed as HUTOP-II, and HUTOP-II research activities are now on going

International Conference on Quality Control by Artificial Vision (QCAV'2005) , pp.273-278, Mayl8-20,
(2005)
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“Development of a flexible robot technology for supporting cell-based
production”

T.Anezaki

Matsushita Electric Industrial Co.,Ltd.

This research intends to develop the basic concepts of an experimental "human-friendly" robot, which flexibly
moves and supports cell-based production. The development concept is to design a robot capable of autonomic
transfer and intelligent operation by responding to a call by an operator and performing the instructed operations.
In this system, the robot follows the human teacher to learn the safe basic path, and plays back the taught
information while independently moving along the taught path. We call it 'playback-type navigation'.

International Conference on Quality Control by Artificial Vision(QCAV'2005) , pp.279-284, May18-20,(2005).

“HUMAN SENSORY FACTORS IN TOTAL PRODUCTION LIFE CYCLE”

'S.Hata , H.Koshimizu , *S.Hashimoto , “T.Anezaki ,°A.Nakamura , °T.Noguchi

'Kagawa University ~ 2Chukyo University = *Waseda University ~ *Matsushita Electric Industrial Co.,Ltd.
SSHARP Co. Ltd. °SANYO Co. Ltd.

From 1995 until 2005, the international HUTOP research project was studied[1][2]. The name HUTOP is an an
abbreviation of “Human Sensory factors in Total Production Life Cycle”. The HUTOP project is one of the
international IMS (Intelligent Manufacturing System) project introduced by MITI, Japan. The goal of HUTOP
project is to rearrange the technical subjects inherent in the Total Production Life Cycle (TPLC) and to model a
new human-centered TPLC by introducing new information technologies (IT) which could support and enhance
the KANSEI human sensory factors. In this paper, first, the overview of the HUTOP project is described. Then,

some topics in the study are introduced.

Proceedings of IEEE SSR2006, March 6-8, (2006)
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Nowadays agile market is in common, and the fundamental technology supporting next-generation production
system requires further development of machine and information technologies to establish “human friendly
technology” and a bridging of these technologies together. IMS-HUTOP project proposes a new product life cycle
that respects the human nature of individuals, and establishes the elemental technologies necessary for acquiring,
modelling and evaluating various human factors in an effort to achieve the HUTOP cycle. In this paper we
propose a human centred and human friendly manufacturing system, which has been proposed in the
IMS-HUTOP project.

BR PR OCEED, Vol. 126, No. 11, pp. 1417-1422 (2006)
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“Interactive User Interface for Visual Inspection System”

!Takashi Anezaki, *Seiji Hata, Hideyuki Sawada
!Okinawa National Collage of Technology “Kagawa University

Full automation featured many problems, such as the difficulty of production changes, etc. Eventually, cell
production, a human based production system, was introduced in the 1990’s. The cell production system, however,
features similar problems. Beginning in 2000, advanced cell production systems have been pursued, whereby
production is accomplished through the harmonization of human operators and automatic machines. The aim of
this study is to take the know-how that inspectors have unconsciously acquired on a daily basis and, transition the
inspectors themselves to automated systems. To achieve this aim we established ROI macro commands and
developed the ROI macro command system. About 80% of requests from manufacturing sites were fulfilled by
using those 8 types of ROI macro commands. Moreover, 488 sites used it on an actual basis. As a result, we
have concluded that the inspectors’ know-how was passed on to external configuration inspections across a

wide-range of fields.

Proceedings of IEEE IECON2007,November 5-8, (2007)
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“Human Friendly Production System”

'Seiji Hata, “Takashi Anezaki
'Kagawa University 2Okinawa National Collage of Technology

From the early stage of production lines, it aimed to accomplish the full automation of production. In 1980’s,
the goal of fully automated production lines had been accomplished through the introduction of micro-computers,
robots, vision systems, etc. But the full automation had many problems such as the difficulty of the production
changes, etc. Then, the cell production systems had been introduced in 1990’s. They are the

human based production system. But the cell production system has also the problems. From 2000’s, the
advanced cell production system has been pursued. This research shows the advanced cell production system is
accomplished by the harmonization of human operators and automatic machines. It should be the human friendly
production system. In this paper, the recent history of production systems is introduced. And the functions

required for human friendly production system have been discussed.

Proceedings of IEEE ICMA2007,pp.3196-3201,August 5-8 (2007).

“Human-friendly cell-production support robot”

Takashi Anezaki
Okinawa National Collage of Technology

This research intends to develop the basic concepts of an experimental "human-friendly" robot, which flexibly
moves and supports cell-based production. The development concept is to design a robot capable of autonomic
transfer and intelligent operation by responding to a call by an operator and performing the instructed operations.
In this system, the robot follows the human teacher to learn the safe basic path, and plays back the taught
information while independently moving along the taught path. This is called 'playback-type navigation' . Using
this function, the robot can learn the routes of the parts-supply from a stock yard to the production cells in a short

time.

Proceedings of IEEE ICMA2007,pp.1746-1751,August 5-8, (2007).
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Learning how, what, and whether to communicate:
Emergence of protocommunication in reinforcement learning agents

Takashi Sato!, Eiji Uchibe!, Kenji Doya'
Initial Research Project, Okinawa Institute of Science and Technology

This paper examines whether and how a primitive form of communication emerges between adaptive agents by
using their excess degrees of freedom in action and perception. As a case study, we consider a game in which two
reinforcement learning agents learn to earn rewards by intruding into the other’s territory. Our simulation shows
that agents with lights and light sensors can learn turn-taking behavior for avoiding collisions using visual
communication. Further analysis reveals a variety in the mapping of messages to signals. In some cases, the
differentiation of roles into a

sender and a receiver was observed. The result confirmed that protocommunication can emerge through

interaction between agents having generic reinforcement learning capability.
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Journal of Artificial Life and Robotics, Vol.12, Springer Japan, (in press)
Dynamic social simulation with multi-agents having internal dynamics

Takashi Sato!, Takashi Hashimoto'
I JTapan Advanced Institute of Science and Technology

In this paper, we discuss a viewpoint to regard individuals in a society as cognitive agents having internal
dynamics, in order to study the dynamic nature of social structures. Internal dynamics is the autonomous changes
of an agent’s internal states that govern his/her behavior. We first discuss the benefit of introducing internal
dynamics into a model of humans and the dynamics of society. Then we propose a simple recurrent network with
self-influential connection (SRN-SIC) as a model of an agent with internal dynamics. We report the results of our
simulation in which the agents play a minority game. In the simulation, we observe the dynamics of the game as a
macro structure itinerating among various dynamical states such as fixed points and periodic motions via
aperiodic motions. This itinerant change of the macro structures is shown to be induced by the internal dynamics

of the agents.

New Frontiers in Artificial Intelligence, LNAI Vo0l.3609, pp.237-251, Springer-Verlag, 2007.
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No. SIG10, pp.81-92, 2005.
Structure design of neural networks using genetic algorithms

Satoshi Mizuta', Takashi Sato', Demelo Lao', Masami Ikeda', Toshio Shimizu'

'"Hirosaki University

A method for designing and training neural networks using genetic algorithms is proposed, with the aim of getting
the optimal structure of the network and the optimized parameter set simultaneously. For this purpose, a fitness
function depending on both the output errors and simplicity in the structure of the network is introduced. The
validity of this method is checked by experiments on four logical operation problems: XOR, 6XOR,
4XOR-2AND, and 2XOR-2AND-20R; and on two other problems: 4-bit pattern copying and an 8 x
8-encoder/decoder. It is concluded that, although this method is less powerful for disconnected networks, it is

useful for connected ones.

Complex Systems, Vol.13 Issue 2 . pp.161-175, Complex Systems Publication, Inc, 2001.
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Functional Layered Video Coding for Privacy Conscious Video Communication
System

Suriyon TANSURIYAVONG!, Takayuki SUZUKI?>, Somchart CHOKCHAITAM? , Masahiro IWAHASHI*

10kinawa National College of Technology, Nago, Okinawa, 905-2192 Japan
2Thine Electronics Inc. , Chuuo-ku, Tokyo, 103-0023 Japan

dThammasat University, Rangsit, Pathum-Thani 12121, Thailand
4Nagaoka University of Technology, Nagaoka, Niigata, 940-2188 Japan

The present paper proposes a new video communication system that transmits awareness at very low bit rate and

displays detailed video information by sending additional information on demand. The term awareness denotes
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information without details related to privacy and expresses the existence or motion of a person. The proposed
system decomposes the region representing a person into (a) a basic layer, which contains awareness, and (b) an
enhanced layer, which contains other detailed information. This processing is implemented by the basic
constituent technology of JPEG2000, including wavelet transform and bit plane decomposition. The basic layer
contains (1) the region of the person, (2) the bit plane component, and (3) the bandwidth image component.
Therefore, the awareness information is transmitted at a very low bit rate. It is confirmed by quantitative
measurement that the bit rate can be reduced to 1/10 that of the exiting method. The proposed system can be
applied in the field of welfare, particularly, to remotely monitor patients and to provide remote nursing care for the

elderly who lives alone.

ECTI Transaction on Electrical Engineering, Electronics and Communications, Vol.5, No.2, pp.120-126(August
2007)

JPEG2000 25 L7 7 = 7 3 AMEEE Y AT A

R AR AVl R B2 EE B

L TS EEMER AT ¢ TR T5F
2 ALy bu=g AR St
3 K W HAh A R T i dE &R

AFSCTIE, B EREOEBRERE L L TAS H &L L TW5 JPEG2000 (JP2K)ZiIEM 35 Z & T,
T U =T RAMUGIEE VAT AR EICHEBT 5 HIEEARET D, TOVAT AT, BEIXEOE
Y FU— bOTF—=FHWEICLY 7027 RA | A, MBI U CGEIFHROBEIZE D [BRE5)
NENTNETREND, Z2T 7727 FA] LIZAOTFEREB X2 EWR L, MADRBELEDOEM
I EREf S TV D, BARANIC IR 2 DIEREN B 5 A%, AFSC IR AMREL Y T5EH ) 220 T8
J2 ) REEE BT D, REV AT ATIET V=T FADFRICVER/PBOESHSTHE 1) A
WEOA, (2) Hivy M L—rDdkh, Q) —HOFIROAPMEEEINL T2, KEy hL—
N COT U =7 R AWENAREE 725, Et@IWCL Y B2, Gk T#EiF7=) Asign
FNENEREN, FER@QICIT JP2ZK OBy R L— SR, @ICiE JP2K O = —7 Ly FE
BRZNZEEH S NS,

a

E{RFE T FaEE, 536 &, 5 5 7. pp.807~813, (2007)

p={



172

Preparation of composite materials of polypyrrole and electroactive polymer gel
using for actuating system

T. Yamauchi', S. Tansuriyavong?, K. Doi’, K. Oshima®, M. Shimomura®, N. Tsubokawa®, S.Miyauchi’, J.F.

Vincent®

1Graduate School of Science and Technology, Niigata University, 8050, Ikarashi 2-nocho, Niigata
950-2181, JAPAN

Department of Engineering, Nagaoka University of Technology. 1603-1, Kamitomioka-machi,
Nagaoka 940-2188, JAPAN

3Department of Bioengineering, Nagaoka University of Technology, 1603-1 Kamitomioka-machi,

Nagaoka 940-2188, JAPAN

4Faculty of Engineering, Niigata University, 8050, Ikarashi 2-nocho, Niigata 950-2181, JAPAN

5Department of Mechanical Engineering, University of Bath, Bath BA2 7AY, UK

In the present work we report on preparation of composite materials of polypyrrole and
electroactive polymer gel using for the actuating system. Composite materials of conducting
polymer and polymer gel prepared by chemical oxidative polymerization. The gels were stimulated
by the application of various electric fields. The elasticity of composite materials was significantly
increased with ratio of polypyrrole in the gel. The bending rate of the polymer gel under the electric
fields was increased with the ratio of polypyrrole in the composite material and the magnitude of
applied voltages. We also succeeded to demonstrate that many cylinders of this conducting
electroactive polymer gel embedded in water solution bent uniformly toward the electrode by the

application of various electric fields.

Synthetic Metals, 152, pp.45-48 (2005)

Development of Multimedia Contents for Specialized Skill Education

Suriyon Tansuriyavong?!, Hirotomo Nagai2, Katsuko T. Nakahira! and Yoshimi Fukumura!

1Faculty of Engineering, Nagaoka University of Technology, 1603-1 Kamitomioka, Nagaoka,
Niigata, 940-2188 Japan
2Faculty of Engineering, Niigata University, 8050, Ikarashi 2-no-cho, Niigata City, 950-2181, Japan
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Recently, skill education such as music, sport and production activity is focusing on how to transfer
specialized skills to next generation. So far, a specialized skill has been usually transferred by
traditional learning environments between high skill veteran specialist and follower, but it has
been not so success due to a lack of environments and number of specialist. In this paper, new
multimedia content support for playing drum is proposed, which has utilized e-learning with the
multimedia like a video record consisting from actual specialist's technique. The explicit knowledge
from drum specialist's video, such as position and movement (velocity and acceleration) of
drumstick has once extracted and stored as database in the system by using our image recognition
techniques. At the follower practice site, video image is acquired from video camera. Then the
technique for detecting, tracking and comparing the trajectory of drumstick with database is
performed. The system will point out the missing drum playing to the follower in real-time when he
plays not match with database. So, the follower was easily able to learn by review himself for the

multimedia until full understanding.

Current Developments in Technology-Assisted Education (2006), m-ICTE2006, pp371-375(2006)

Syllable Separating Algorithm for Thai Word Segmentation

Techaburanatepaporn Karn!, Borriraksantikun Polsook!, Sookpotharom Supot!, Tansuriyavong Suriyon®> and

Iwahashi Masahiro?

"Bangkok University, Thailand
*Nagaoka University of Technology, Japan

In Thai language, there is no explicit symbol to show the boundary of word and sentence, for
example, “msdad1lum s inavinlvinisvinoudiadu” . Therefore, the segmentation of a word or
sentence is an important preprocess for Thai applications such as Thai OCR, text-to-speech,
spelling correction etc. This paper proposes an algorithm to separate Thai syllables, which helpful

for Thai word segmentation.

Tk 1 8 4EEE - IHHME F2EBEH KRS, 8B-1, p.146, (2006)



174

EBAAEIC LD RmERBLEAXEY AT LD

B B XAV YRy - A G2 S B2 @A G2

UHTIR KRR T e BRI e, 2 RPN R T ERCR

5, e 7—=0 7 OEMICE 28EOHSIER, BIRNAEDOKERITHENTFELNTWS. Lnl,
ZTHE R B 72 EOEVMEL MO BEICEAL T, FEBOEREM EodIZ, ZOMNEEE
T TS BBERH D DTN, HE -« RMORNRLRHBIEIKIZG, 20 &9 2BE BN E 2 RB
oD, AL, T THINRZEN L TEEROM 22X 5 2 L2 NE LTWD. 2O TH AR
T, F720FEBGEIRY B, FEBREN OISR AT V=7 b (FTLAAT v 7)) 207
NEADZHIH LT, YA 7Y =7 FORUEBB 21TV, ERFEBEZHL~TS. Zhicky, it
RTIHERTFERIT Lo T BRBEDE RE DR SR 72 5

%16 B ER R BRGNS T e £ %, p.48 (2006)

Experiences in VILLA —A Mixed Reality Space to Support Group Activities

Shin-ichi Hanaki!, Suriyon Tansuriyvavong!, Masayoshi Endo?!

INagaoka University of Technology, Nagaoka, Niigata, 940-2188 Japan

We developed a mixed-reality space named VILLA in order to support communications for group
activities. VILLA is realized as a web home page. Locations of group members in the real world are
reflected in its layout as face icons that suggest activities of people in the real world. The VILLA
system provides voice chat capabilities using Internet. Since 1996 several versions were developed
and operated. Based on operational experiences, we present VILLA usage examples, function

evaluation, and side effects.

CVE2002, pp.155-156(2002)
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Human Image Concealment Depending on Position for Video Awareness
Systems

Shin-ichi Hanaki!, Suriyon Tansuriyavong!, Satoshi Tsubaki!

"Nagaoka University of Technology, Nagaoka, Niigata, 940-2188 Japan
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Supplement Proceedings of the Eighth European Conference on Computer Supported Cooperative Work, Helsinki,
Finland, pp.31-33 (Sep. 2003)

Person Identification by Multi-Directional Face Recognition while Walking in a
Room

Suriyon Tansuriyavong!, Jun-ya Ebisawal, Masayoshi Endo! , Shin-ichi Hanaki!

"Nagaoka University of Technology, Nagaoka, Niigata, 940-2188 Japan
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Development of a Privacy Conscious Video Communication System Using
JPEG2000 Technology

Suriyon TANSURIYAVONG!, Takayuki SUZUKI!, Masahide TAKEDA! , Masahiro IWAHASHI!

"Nagaoka University of Technology, Nagaoka, Niigata, 940-2188 Japan

This paper aims at extracting human region based on the multi-resolution expression of
Wavelet transform technique, and also creating transparent image of person based on bit-plane
encoding technique, which both techniques are a constituent technology of JPEG2000. The
purpose of using these techniques is to reduce the computational cost and data transfer bit rate.
We developed the privacy conscious video communication system by using these techniques. In
this system, the persons who stay far from the camera at the sending site are displayed as a

high-transparent person at the receiving site, in order to protect their privacy.

5th Int. Conf. on Information, Communications and Signal Processing (ICICS2005),(Dec,2005).

Person Image Concealing for Privacy Conscious Video Communication System
Using JPEG2000 Technology

Suriyon TANSURIYAVONG!, Takayuki SUZUKI!, Masahiro INAHASHI!

"Nagaoka University of Technology, Nagaoka, Niigata, 940-2188 Japan
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The 21st International Technical Conference on Circuits/Systems, Computers and Communications (ITC-CSCC
2006), Vol.1, pp.117-120, (July,2006).
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Privacy Conscious Video Communication System Based on JPEG2000

Suriyon TANSURIYAVONG!, Takayuki SUZUKI!, Somchart CHOKCHAITAM? , Masahiro INAHASHI!

"Nagaoka University of Technology, Nagaoka, Niigata, 940-2188 Japan
2Thammasat University, Rangsit, Pathum-Thani 12121, Thailand

This paper proposes a “privacy conscious” video communication system utilizing core
technology of the JPEG2000 international standard for digital image data compression. The
system works not only as a conventional video communication tool but also serves as an
“awareness communication” tool. In addition, bit rate for transmitting video data and hardware
complexity of the system are also reduced since it utilizes “bit-plane decomposition” and
“multi-resolution expression” in the JPEG2000. It is confirmed by quantitative measurement that
total amount of video data can be reduce to 1/5. The system can be used for monitoring an elderly

or a patient in a hospital for 24 hours a day.

IWAITO07, International Workshop on Advanced Image Technology, no.P3-05, pp.50-55, (Jan. 2007)

FUNCTIONALLY LAYERED CODING FOR RIVER MONITORING

Masahiro IWAHASHI!, Sakol UDOMSIRI?, Yuji IMAIY, Suriyon TANSURIYAVONG!

1Department of Electrical Engineering Nagaoka University of Technology Nagaoka City, JAPAN

A new type of layered coding system for use of river monitoring is proposed. The bit stream produced by a
sensor node of the system is functionally separated into three layers. The first layer contains band signals,
decomposed by the Haar transform, effective for water level detection. The second layer contains band signals for
thumb-nail video. These layers are transmitted at low bit rate for regular monitoring. The third layer which
contains additional data necessary for decoding original video signal is transmitted when the necessity arises.
Experimental results show which band signals should be included into the first layer for water level detection
based on the maximum likelihood estimation. It becomes possible to reduce power consumption in a sensor node
by distributing computational load via internet and by sharing the temporal and spatial basis function

decomposition between "compression" and "recognition".

IWAITO07, International Workshop on Advanced Image Technology, no.P1-27, pp.918-923, (2007.1)
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Design of a Fuzzy Expert System for Electric Vehicle Speed Control

Masanori SUGISAKA, MBAITIGA Zacharie

Oita University, Department of Electrical and Electronic Engineering, Japan

Fuzzy logic systems have demonstrated through numerous application areas, to be an effective procedure for
hardware control problems. The basic concept of fuzzy controller is to formulate the control protocol of a
human operator in a way that is tractable for microcomputer-based controller. The present paper describes the
fuzzy expert system applied to control the speed of the autonomous electric vehicle (EV). The parameters of
the speed to be followed by the vehicle during the driving operation at each moment are defined by a set of
fuzzy rules and have two inputs and one output which are the main points of this proposed work. The
accelerator pedal position that governs the vehicle speed and the speed categories to be used. The
experimental result obtained proves the merit of the control method as the controller accomplishes a
satisfactory speed control within the allocate three categories

Proceedings of the Tenth International Symposium on Artificial Life and Robotics Vol.2, pp.448-452, 2005
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Design of PID Fuzzy Controller for Electric Vehicle Brake Control System Based

on Parallel Structure of PI Fuzzy and PD fuzzy

Masanori SUGISAKA, MBAITIGA Zacharie

Oita University, Department of Electrical and Electronic Engineering, Japan

There exist several problems in the control of vehicle brake including the development of control logic for
anti-lock braking system (ABS), base-braking and intelligent braking. Here we study the intelligent braking
control where we seek to develop a controller that can ensure that the braking torque commended by the
driver will be achieved. In particular, we develop, a new PID fuzzy controller (PIDFC) based on parallel
operation of PI fuzzy and PD fuzzy control. Two fuzzy rule bases are constructed by separating the linguistic
control rule for PID fuzzy control into two parts: The e-A e part for PI fuzzy and the Ne-Ae part for PI
fuzzy respectively. Then two FCs employing these rule bases, individually are synthesized and run in parallel.
The incremental control input is determined by taking weight mean of the outputs of two fuzzy control. The
result, which proves the merit of the proposed method are compared to those found in the previous research

HARBRFSmCGGED [FEZEICHHEGE] 125°&, 35, 245-252 H, 2005 &
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Stepping Motor Speed Control Using Speed Parameters Estimation Based-PWM
Inverter for Electric Vehicle

Masanori SUGISAKA, MBAITIGA Zacharie

Oita University, Department of Electrical and Electronic Engineering, Japan

Electric vehicles may be one of the main future transportation for next generation due to their low pollution and
high efficiency. Reviewing the previous papers in the literature we can see that the best engine equipment is the
stepping motor. Its design results in lower rotor inertias; high rotor speed and high motor supply voltage compared
to conventional dc motor. Its high reliability and robust make it suitable for electric vehicle applications. Many
papers have discussed the control strategy of stepping motor in the open literature. This paper proposed a novel
speed control of stepping motor of the electric vehicle based on parameters estimation (SPE)and investigate its
variation with pwm. The basic concept is first to estimate and set the four SPE by monitoring computer to motor
through motor controller PCI-7208 card, the speed system which acts like a bridge between the motor and PC.
The second step consists of increasing gradually the number of the acceleration pulse by 10 to know how many
steps to make from the current position. The main objective is to obtain the acceleration pedal position that gives a
medium speed in a reasonable pedal position for future automatic driving of the EV. A comprehensive analysis of
the motor design and control algorithm as well as result has been discussed.

Proceedings of the Ninth International Symposium on Artificial Life and Robotics, Vol.2, pp.511-514, 2004

Road Center Localization using Image Processing for Electric Vehicle
Navigation

Masanori SUGISAKA, MBAITIGA Zacharie

Oita University, Department of Electrical and Electronic Engineering, Japan

The problem of navigation of all mobile system is the most important part in the field of control. In this paper we
described an approximate engineering method based on graded-stage method for road center localization,
recognition for electric vehicle navigation using image processing. The video image is acquired via standard video
capture card. The graded-stage method is realized using two kinds of data extract from the color of the path line
and the obtained data are: digits data and decimal data. The digits data is used for recognition procedure as well as
for calculating the center of gravity of the centerline while the decimal data is used for light disturbance. These
data are extracted by mean of a standard material called eyedropper. The technical method as well as the
experimental result has been discussed.

Proceedings of the International Robot Soccer Association 2002 FIRA World Congress, pp.352-355, Korea,2002
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The Electric Vehicle Steering Wheel Control using AC Servomotor

Masanori SUGISAKA, MBAITIGA Zacharie

Oita University, Department of Electrical and Electronic Engineering, Japan

Automobiles have become an indispensable factor in our everyday life; they are widely used as a mean of
transportation because of their door-to-door convenience and flexibility. The present paper introduces a new
control technique for controlling the current winding of AC servomotor of the electric vehicle. The control
technique was based on the logic inputs which consists of using the states of these logic inputs as well as their
sequence used to rotate the rotor. The real experiment ascertains the merit of the proposed technique and a
satisfactory result has been obtained.

The 21 SICE Kyushu Branch Annual Conference, pp.39-42, December 2002

Antioxidative activity and protective effect against ethanol—induced

gastric mucosal damage of a potato protein hydrolysate.

Katsuhiro Kudoh, Megumi Matsumoto, Shuichi Onodera, Yasuyuki Takeda, Kouichi Ando, and Norio Shiomi.

Department of Food and Nutrition Sciences, Graduate School of Dairy Science Research, Rakuno Gakuen
University.

Antioxidative activity and protective effect against ethanol-induced gastric mucosal damage of potato protein
hydrolysate (potato peptide, Po-P) were studied in vitro and in vivo. The Po-P obtained by proteolysis with
Amano P and pancreatin inhibited linoleic acid oxidation either by 83% at its coexistent 0.005% in a ferric
thiocyanate assay system or by 32% at its coexistent 0.0002% in a b-carotene decolorization assay system.
Meanwhile Po-P was orally administered to male Wistar rats at doses of 12.5-100 mg/kg of body weight 30 min
prior to ethanol injection. Consequently, the ethanol-induced gastric damage was significantly reduced in a
dose-dependent manner in the Po-P administered rat. The highest effect was observed in the group dosed with 100
mg Po-P/kg by 69.6% of inhibition ratio. The extent of antioxidation and protection against ethanol-induced
gastritis was almost similar to those of peptides from casein, corn protein and ovalbumin, suggesting that the

potato protein hydrolysate could serve as a useful food ingredient in practical eating habits.

Journal of Nutritional Science and Vitaminology. 49. 451-455. 2003.
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ntegration of bacteriophage Mx8 into Myxococcus Xanthus chromosome causes
a structural alteration at the C-terminal region of the IntP protein

N Tojo!, K Sanmiya!, H Sugawaral, S Inoue?, T Komano!

"Department of Biology, Tokyo Metropolitan University, Department of Biochemistry, 2Robert Wood Johnson
Medical School, University of Medicine and Dentistry of New Jersey
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Cloning of a cDNA that encodes farnesyl diphosphate synthase and the
blue-light-induced expression of the corresponding gene in the leaves of rice
plants

K Sanmiya', T Iwasaki?, M Matsuoka', M Miyao?, N Yamamoto?

BioScience Center, Nagoya University, *National Institute of Agrobiological Resources
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Biochim Biophys Acta, 1350, 240-246, 1997

cDNA cloning of squalene synthase genes from mono- and dicotyledonous plants,
and expression of the gene in rice

S Hata!, K Sanmiya®, H Kouchi®, M Matsuoka?, N Yamamoto?, K Izui'

'Division of Applied Biosciences, Graduate School of Agriculture, Kyoto University,BioScience Center, “Nagoya

University,’National Institute of Agrobiological Resources
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A nobel importin o from rice, a component involved in the process of nuclear
protein transport

T Iwasaki!, R Matsuki?, K Shoji®, K Sanmiya*, M Miyao?, N Yamamoto?

1Department of Biology, Faculty of Science, Niigata University, 2National Institute of Agrobiological Resources,
3Central Research Institute of Electric Power Industry, 4BioScience Center, Nagoya University
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Localization of farnesyl diphosphate synthase in chloroplasts

K Sanmiya'?, O Ueno?, M Matsuoka!, N Yamamoto?
K Sanmiya

'BioScience Center, Nagoya University, *National Institute of Agrobiological Resources
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Functional analysis of salt-inducible proline transporter of barley roots

A Ueda!, W Shi?, K Sanmiya®, M Shono?, T Takabe?

1BioScience Center, Nagoya University, 2Graduate School of Bioagricultural Sciences, Nagoya University,

30kinawa Subtropical Station, Japan International Research Center for Agricultural Sciences
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Mitochondrial small heat-shock protein enhances thermotolerance in tobacco
plants

K Sanmiya, K Suzuki, Y Egawa, M Shono

Okinawa Subtropical Station, Japan International Research Center for Agricultural Sciences
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Ovule-specific expression of the genes for mitochondrial and endoplasmic
reticulum localized small heat-shock proteins in tomato flower

K Sanmiya!, K Suzuki?, A Tagiri®, Y Egawa*, M Shono!

!Okinawa Subtropical Station, Japan International Research Center for Agricultural Sciences, *Taketoyo Vegetable
Research Station, National Institute of Vegetable and Tea Science, *National Institute of Agrobiological Sciences,

4Japan International Research Center for Agricultural Sciences
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Tissue specific expression of the small heat-shock protein gene in tomato flower
and overexpression of the mitochondrial small heat-shock protein gene in
tobacco flower

—E 5. $AILC., Ishwar Singh, Jian Liu, JEBFEH 1
B EEMOK FERERFFE & o & — i S T
FEZBNTEHETHY . A ML RISBERRIE SO TS sHSP BIs 10, AJisEICBT 5 i#E
TRBEAEZR T, 2 bay FU TR M) B L OVMafsR (ER-) sHSP s 1-1%, @il N, BT
BLTEBLT, 7B CRAMICHEELL T\, @R T, sHSP X, MBEEZR#EL WL LNEZI LN
%, b= FMI-sHSP /a1 %& X N ZTE AN LBFEIREIEZE ZA, 20X Nadfbhn., MEEER

L7,

6th International congress of plant molecular biology, Abstracts, S31-106, 2000
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Overexpression of mitochondrial small heat-shock protein increased
thermotolerance in transgenic tobacco
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Plant Biology 2003, Abstracts, S1500, 2003

Dimerumic acid as antioxidant of the mold, Monascus anka: The inhibition
mechanisms against lipid peroxidation and hemeprotein -mediated oxidation

1 Junsei. Taira, 2 Chika. Miyagi and *2 Yoko Aniya

1 Okinawa Prefectural Institute of Health and Environment, 2 Faculty of Medicine, School of Hearth

Sciences, University of Ryukyus

The study aimed to investigate the antioxidant mechanism of dimerumic acid isolated as active
component with a radical scavenging action from the mold Monascus anka, traditionally used for
fermentation of foods. Dimerumic acid inhibited NADPH-and iron (I)-dependent lipid peroxidation
of rat liver microsomes at 20 and 200 uM, respectively. When ferrylmyoglobin was incubated with
dimerumic acid, the myoglobin was scavenged and an electron spin resonance (ESR) signal with
nine peaks was observed. The spin adduct was identified as a nitroxide radical by hyperfine
structure. Similar ESR signal was also detected by incubation of dimerumic acid with peroxyl
radicals. Thus it was clarified that the antioxidant action of dimerumic acid is due to one electron
donation of the hydroxamic group in the dimerumic acid molecular toward oxidants resulting in

formation of nitroide radical.

Biochemical Pharmacology 63, 1019-1026 (2002)
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Secretions of Chamberlinius hualienensis Wang (Polydesmida:
Paradoxosomatidae) during the reproductive migration stage

* Junsel Taira and Kazuyo Arakaki
Okinawa Prefectural Institute of Health and Environment

Six minor secretory compounds: phenol, p-cresol, guaiacol, methyl benzoate, benzaldehyde dimethyl
acetal and creosol have been identified from a methanol extract of the millipede Chamberlinius
hualienensis Wang at the 7th nymphal and adult stages of reproductive migration. These
compounds, except for methyl benzoate, were detected for the first time from C. Aualienensis.
Almost all female nymphs contained greater amounts of the compounds than male nymphs. In
females the amounts of methyl benzoate and guaiacol remarkably decreased with development of
the nymphal stage. Although only a defensive role has been postulated for millipede secretions,
such a quantitative change in secretory compounds at the reproductive migration stage suggests
they may possibly have a significant physiological function related to reproduction and/or

development.

Appl. Entomol. Zool., 37, 624-624 (2002)

Identification of secretory compounds from the millipede, Oxidus gracilis C. L.
Koch (Polydesmida: Paradoxosomatidae) and their variation in different
habitats

*1a_ Junsei Taira, 1 Kazuyo Nakamura, and 2 Yoshiko Higa

1 Okinawa Prefectural Institute of Health and Environment, 2 Okinawa Millipede Research
Laboratory, Present addresses: @ Okinawa Industrial Technology Center, » Okinawa Prefectural

Enterprise Bureau,

Six compounds were identified from the millipede Oxidus gracilis (C. L. Koch). They were
benzaldehyde, mandelonitrile, phenol, p-cresol, benzaldehyde dimethyl acetal, and creosol
(2-methoxy-4-methyl phenol). Except for benzaldehyde, all were detected for the first time from this
millipede. Mandelonitrile was the major component of the six compounds. The others were trace
constituents and significantly varied in quantity depending on the site of collection, suggesting an

influence of environmental factors on their production.

Appl. Entomol. Zool., 38, 401-404 (2003)
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Internal elements of the millipede, Chamberlinius hualienensis Wang

(Polydesmida: Paradoxosomatidae)

1 Kazuyo Nakamura, *2 Junsei Taira and 3 Yoshiko Higa

1 Okinawa Prefectural Enterprise Bureau, Water Quality Control Office; *2 Okinawa Industrial

Technology Center;3 Okinawa Millipede Research Laboratory

The concentrations of 54 elements of the millipede Chamberlinius hualienensis and the soil
including leaf litters were examined using inductively coupled plasma atomic emission
spectrometry (ICP-AES) and inductively coupled plasma mass spectrometry (ICP-MS). In all the
millipedes, the Ca concentration derived from the calcium carbonate in the exoskeleton was the
highest, at an average of 76 ug/mg-weight, and the other major elements were the following: Mg, K,
Na, Fe, Al, Cu, Zn, Sr, Ba, Mn and Ti (>1ng/mg-weight), whereas Ni, Cr, V, Ga, Mo, Co, Cd, etc. were
at trace levels. Interestingly, the contents of Ca, Mg, K, Na, Zn, Sr, V, Co, Ag and Sc in larvae were
higher than in adult millipedes. Although the heavy metal contents, in the order of Cu>Pb>Cd,
were similar to those of other invertebrates such as chilopoda, collembola, and carabidae, there was
a high concentration of Cu in the millipedes. The other internal metals, As and Ag, were dependent
on the soil concentrations in the habitat. Zn concentrations at sampling sites were different, but a
constant level was maintained in the millipede. The results suggest that millipedes may provide
information on the accumulation or regulation mechanism in the body for certain hazardous heavy
metals. The C1 chondrite normalization pattern for lanthanoid series elements in both the
millipede and soil indicated that the environmental habitats were well protected from pollution.
The characteristics of internal elements and metal accumulation in the millipede in terms of

relation to the habitat would be useful information for environmental pollution studies.

Appl. Entomol. Zool.40, 283-288 (2005)
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Distribution of elements in the millipede, Oxidus gracilis C. L. Koch
(Polydesmida: Paradoxosomatidae) and the relation to environmental habitats

1 Kazuyo Nakamura and *2 Junsei Taira

1 Okinawa Prefectural Enterprise Bureau, Water Quality Control Office; *2 Okinawa Industrial

Technology Center

The concentrations of 55 elements in the millipede, Oxidus gracilis, soil and plant in the habitat
were examined using inductively coupled plasma atomic emission spectrometry (ICP-AES) and
inductively coupled plasma mass spectrometry (ICP-MS). In all the millipedes, Ca concentration
derived from calcium carbonate in the exoskeleton was the highest at average 94 pg/mg-weight. The
other major elements were the following: Mg, K, Na, Zn, Fe, Al, Cu, Sr, Ba, Mn and Ti
(>1ng/mg-body weight), whereas Se, Mo, Ag, Cd, Co, Li and Ce etc. were in trace levels.
Interestingly, the various 15 elements such as Ca, Na, Zn, Al, Ba, Ga, Ag, Cd, Co and Y in
environmental habitats were well reflected in the body of the millipede. Although the heavy metal
contents, in the order of Cu>Pb>Cd, were similar to those of other invertebrates, Cu in the
millipede was remarkably high concentration. Zn was maintained in a range of 72-394
ng/mg-weight as essential element in the body and no difference was found in the sexes. The C1
chondrite normalization pattern for lanthanoid series elements in the millipede, soil and plant
indicated that the environmental habitats were well protected from pollution. These characteristics
of internal elements and metal accumulation in the millipede or relation to their habitats would be

useful information for the environmental pollution studies.

BioMetals 18, 651-658 (2005)

Characteristics of Folic acid and Polyphenol in Okinawan Sweetpotato (Ipomoea
batatas L.) Foliage

*1Junsei Taira, 2 Noriko Ohmi and 2 Kunihiko Uechi
*1 Okinawa Industrial Technology Center, 2 Okinawa Prefectural Agricultural Research Center
To utilize foliage of sweetpotato ([pomoea batatas 1..) as food materials, the functional components

of folic acid and polyphenol in foliage (leaf, petiole and stem) of Okinawan 16 species sweetpotato

were determined. The amounts of folic acid and polyphenol in eligible parts (leaf and petiole) except
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for Okinawa 100 were contained higher amounts than in stem which were similar levels to that of
spinach. Miyanou 36 was the highest amounts of folic acid than the other species. Folic acid of Bise
harvesting in summer increased than that of spring sample. Harukogane contained the highest
amounts of polyphenol, and Okihikari and Ayamurasaki were comparatively less than other species.
Polyphenol contents of Bise and Okiyvumemurasaki harvesting in summer increased 2-3 times than
those of spring. The sweetpotatos were cultivated on main Okinawan soils (Jaagaru, shimajiri
maaji and kunigami maaji) and cultivation on shimajiri maaji soil tends to be increased the
amounts of folic acid and polyphenol in sweetpotato foliage except for few species. In Okinawa, a
shortage of vegetables occurs during summer, thus foliage of sweetpotato such as Bise and
Okiyumemurasaki could be expected to use as summer vegetables or materials of process foods.
These fundamental data also would give useful information for selection of suitable species or

cultivation of sweet potato.

Nipponn Shokuhin Kagaku Kougaku kaishi 54, 215-221 (2007)

Change of colors and pigments on Benikoji-rice fermentation drink due to
fermentative conditions

1 Gouki Maeda, ! Kenichi Higa, *2 Junsei Taira

1 Okinawa Industrial Technology Center, *2 Department of Biosciences Technology, Okinawa

National College of Technology

Benikoji-rice fermentation drink is made from fermentation of Genus Monuscus with boiled rice,
but the strong dark red colors give nasty impressions, causing lose the consumer's interest. To
dissolve the problems Genus Monuscus was fermented under the various fermentative conditions
such as boiled-rice water volume (% of 100g-raw rice), temperature and humidity, and their colors
were measured by colorimeter. The pigment extract were also analyzed by HPLC and LC/MS
spectrometry and four pigments of rubropunctamine and monascorubramine as purple colors, and
monascin and ankaflavin as yellow colors were estimated. The contents of former purple pigments
decreased with increasing of temperature, humidity and boiled rice water volume, but not the latter
yellow pigments were affected by humidity conditions. The difference in pigment compositions due
to fermentative conditions changed color index of lightness, chromaticity, sanitation and hue, and
then colors varied from dark red colors to blight red colors. These results indicated that the pigment
compositions with various fermentative conditions can control the color of Benikoji-rice

fermentation.

Nipponn Shokuhin Kagaku Kougaku kaishi 54, 401-405 (2007)
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New cytotoxic C11 Cyclopentenones from Okinawan Ascidians

*1 Takayuki Ogi, ! Palupi Margiastui, Tamanna Rob, 2 Junsei Taira and ! Katsuhiro Ueda

1 Department of Chemistry, Biology and Marine Science, University of Ryukyus, 2 Okinawa

Industrial Technology Center

Ascidians of the family Didemnidae, eq, Diplosoma spp. and Lissoclinum spp., contain numerous
biologically active and structurally unique secondary metabolites. A series of
exo-allyliddene-lactones, didemnenones, were first isolated from Didemnied ascidians (Didemnum
voeltzkowi and Trididemnum cf. cyamophorum) by Fenical and Lindquist. The structures were
determined based on spectral data and X-ray analysis including synthetic results. The
didemnenones have antitiumor activity for leukemia cells, antimicrobial activity and antifungal
action.

In this study, we expected new biologically active compounds in okinawan marine ascidians, a
Lissoclinum sp., a Diplosoma sp. and an unidentified sp. The structures of compounds isolated from
these species were determined by spectral analyses, mainly NMR and MS spectrometry. The
ascidian Lissoclinum sp. collected from Tarama Island contained three didemnenones and a
dimmer of didemnenone. The extract of the ascidian Diplosoma sp. from Hateruma Island included
for new didemnenones and a halogenated nucleoside, along with an inseparatable mixture of two
known compounds (didemnenone A and B) and their individual artificial methylacetals, which were

isolated by using bioassay- and 1H NMR guided fractionation. Another unidentified ascidian
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collected from Hateruma Island contained two unstable C11 cyclopentenones at high concentration.

These compounds showed moderate toxicity against fertilized sea urchin eggs or HCT116 cell.

(FHZEEH4) 21st Pacific Science Congress p 324 (2007)

The Best American Star/The Best American Family: The Films and Life of Henry
Fonda, 1961-1981, and the Representation of America

Risa Nakayama (£ 3% Y ¥)

Department of Integrated Arts and Science (#8&FFFF})
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Southern Review (#f#FMESC523) no.18 (December 2003), pp.47-58.

Film Noir Meets Documentary: Ideological Contradictions in Boomerang (1947) and
Call Northside 777 (1948)

Risa Nakayama (£ 3% Y ¥)

Department of Integrated Arts and Science (#8&FFFF})
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Southern Review (V{5 ESC742) no.21 (December 2005), pp.55-67.
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Global existence problem in T3-Gowdy symmetric IIB superstring
cosmology
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Classical and Quantum Gravity 20, pp. 4983-4994, (2003)
10th Marcel Grossman Meeting, (2003)

Global properties of higher-dimensional inhomogeneous spacetimes
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Classical and Quantum Gravity 21, pp. 2071-2087, (2004)
319th WE-Heraeus-Seminar Mathematical Relativity: New Ideas and Developments (2004)
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On initial conditions and global existence for accelerating cosmologies
from string theory

=
H
%\_\

5
mp
p;
=

RHIRTERFZEN G 4 IRTE~D 3 737 MEDER, WERZEH O #2238 T dH 5 72 & 1 ZNER
R DFHEFLIRT D ZENARETH D Z LR EINTWD, £ 2T, INEEL T
T ORISR (WIR ) R L. 2222 D & 9 7RI 220 R ICAFAET 5 2 & &R
Lz, LinL, ZO& 9 20k BT — R Tiden 2 EavRanT,

Annales Henri Poincare 6, pp. 821-847, (2005)
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Global properties of locally rotational symmetric Bianchi I cosmology
in the Einstein-Yang-Mills-dilaton system
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Wave maps in gravitational theory
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Galois points on singular plane quartic curves

Kei Miura

Department of Mathematics, Ube National College of Technology, Ube 755-8555, Japan

We study the structure of function fields of plane curves following our method developed in [K.
Miura, H. Yoshihara, Field theory for function fields of plane quartic curves, J. Algebra 226(2000),
283-294]. Especially, we study Galois points on singular plane quartic curves and determine the
number of Galois points on them. Furthermore, we give concrete defining equations when the curve

has a Galois point.

Journal of Algebra 287 (2005), pp.283--293.
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Okinawa HCEEEE 4 - Times New Roman 10.5pt

Q17T 5)
*Name of Author Al, Name of Author B2, Name of Author C*

L1THT D) /qiﬁﬁf$% : Times New Roman 10.5pt

! Department of Bioresources Engineering, > Department of XX, XX University, > Research Laboratory, YY
Engineering
21TH 1T %) JE L HE'E : Times New Roman 10.5pt

A novel bioactive substance was isolated from the hot water extract of the plant Okinawa Ryukyuum. The
structure deduced from the results from mass spectra and NMR spectra well explains the heeling activity of this
plant. However, further long summer vacation was required to exert the full activity.
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