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Microcomputer controlled motor drive system for an electric vehicle

R

.k

Hajime ONDA

Abstract: A motor drive system for an electric vehicle is described. The drive system is controlled by a

microcomputer with PWM mode. An Insulated Gate Bipolar Transistor. (IGBT) chopper is used to drive a DC

motor with a battery. A very fast switching of the IGBT is necessary to improve the switching performance in

accordance with least switching power losses. Several methods are proposed and experimented to achieve this

improvement. A soft switching technique seems to be most useful for this purpose but which is not achieved.
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A Location Estimation Method Based on Viterbi Algorithm

B Ris
Takeharu Kohri

Abstract:

A novel location estimation method based on the Viterbi algorithm has been developed. With this method,

maximum likelihood location estimation is achieved at several 100 nsec. In addition, the location estimation

terminal can be composed of a single LSI.

Since the Viterbi algorithm has two functions, noisey signal detection and a maximum likelihood

sequence path, this method can be applied to location estimation. The scale of the execution circuit is reduced

with the survivor-correction because redundant data is erased.

With the proposed method, the location estimation error is decreased by 60% or less compared with the

conventional estimation method with which a base station detects the location of a signal.

In this paper, the principle of the proposed method is discussed, and estimation error improvement is

verified by computer simulation in a 16 x 16 array model. Finally, the circuit scale is estimated.
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CMOSAEY - LYRAZEKDSEUHE
SEU Effects on CMOS Memory Register Circuits

gk RIEL**

Hiroshi HATANO and Takehiro SUZUKI

Abstract :

In order to design radiation-hardened LSIs for space applications, single-event-upset (SEU) effects

on CMOS memory register circuits have been investigated using SPICE. A 4-bit memory register has been
successfully fabricated utilizing a double polysilicon double metal 1.2 um CMOS technology. The register has
been confirmed to function correctly by the fabricated chip measurements. SEU simulation results have

indicated that the memory register has almost the same order SEU immunity as the conventional circuits that

were reported previously, showing usefulness for this proposed SEU simulation method.
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Abstract : In order to design radiation-hardened LSIs for space applications, single-event-upset (SEU) effects
on cascade voltage switch logic (CVSL) circuits have been investigated using SPICE. Static and dynamic
CVSL circuits have been successfully fabricated utilizing a double polysilicon double metal 1.2 um CMOS
technology. The both CVSL circuits have been confirmed to function correctly by the fabricated chip
measurements. SEU simulation results have confirmed that the CVSL circuits have high SEU immunity. SEU
immunity for the CVSL circuits is compared to that for the conventional CMOS circuits, showing that the

CVSL is a candidate for a SEU immune spaceborne logic circuit.

1. &
FHERETEREN S CMO SERBEIRITHHABRDOE
BEEROREPERE SN TCERANBESLEE L S E
Dh—=FN F=APRRPE—DEmT RN T —HEBRLFIZ
£B57 v FT7 v THECERO—FHBREETHD
TNeAXV Ty 7Ey b (SEU) IZxHT AR
{EBRHLETHD Y,

bNbhOMER (BEREFILEROKIGH - BFF A
A AFE) TiE. T PRE - LV L EIRERE 21T
WEBIZF v 7ERIMEL T, CMO SERBEIRIZH TS S
EUZRICET 5 —EORFT 21TV TOBRO—E 4 5E
WWHELTER 29,

AL T, 2 RFIOHEFHAIZNMO S XA v FiiE L
Il ADOREEGESNT-PREIAT v 7 NS PRENG
T HHIRTr— RBEEARA v F#HRE (CVSL) BEIZ
EFH L/, CVS LEIRIIEBLUZDHEBENCE T DE
FERVWD 2EREIRTHD, (728, cascade HEF
B3 FEE cascode’ W\ ) EEBEBEL =)

AET 4 I BROEAFT I v I/HBCVS LEKLYR
HREL, FTUPRY - LRANSEIKREHFITVE
B2 1.2umCMO S 7 atx (EHF+ R LENMOS
0.9um, PMOS0.8um %A TFyr2RIEL T,
REF v 7OEBIZE D ZOMESIELHRBTIZ LI
WP LTz, B2, ZOEAICL Ve 2 R T& /- 2
FEEOCVSLERIIXNTASEUMELZ I 2 L—
VL VBRETLIZDOT, FREFRORREZRET 5,

i

2. BAF—FEEARA vyFHE (CVSL) ERWY
K 1 ICAERFLERFT 4 v/ CVS LEKD k
T UURAFEIRRKERT, REEEA-B+C- (D+E)

2008 £ 2 A 29 A% HE
TEIFH EXEFERTEH

Q —o<}—

VD
{
.
> Q
Ad Fc A-C kg
B4C D04n rEDG L
-

Q=(4+B)+[C (D +E)]
O =(4+BY[C +(DE)]

Bl 2&74ys7%CVSLEK

VDD

F—r5i,

54|04E54LD%§
6, E-IE oL, o

- BAC BT BC
A A

cL —

O0=A®B®C®D
0=A®B®C®D

DO—O

M2 #4F7Iys/®CVSLER



20

PETTIERTHD, 2ODPMOS &, EDEE4* A
HETB 5 DOONMOSBLIUREEELANLETS 5
SONMOSH 6745 2ERDERLTH D,

2 WCAEIRE LA A F Iy /7EC VS LEIED
FUyVRAZERRERT, /72y 7 BO 4 ASHXORER
THY, 2RFOKI/ - F—FERLTHA,

Vol.16,2 0 0 8

QIO & Gl O Wil & O O =

CVSL@%@%W/\;V—/E/

ﬁﬁm HAT (s) n‘ﬁk‘iﬂl HAL (V)

K5 RET AT

?; 'ii T 'i Iii' '[[}il !{i _i L!{"I ! i i!i"{_T' |
(@F RS S | 0 00 0 0 0 000 0 0 0 A 0 0 0 O

o 4 T — (il i ad imiaie] -

£, (R IR T T Y S SOl B SN I P J
A So ! A | N L i L

4 a — R - A J

3
B 2o

5‘; . { : ) |
C S o L ; J

8 4 : , ,
D S ) : !
— & P R ]
A 2o 1 :

84 7 T~ T
B 2o ! —al . . .

s ¢ T - T —
— g2 i . - . . l
C 2o i
Y 7 1
D 30 | . : I

- . T '. ;

3; ' Tf‘ o | ll ! .
Q So |y ’ l ! : -

33 JURS I
Q . ,

2u 1

200

6 ¥4F3vIHCVS L@%@@J{’E/\;lx—/a/ :

BT (o) N A (V)



HHRE B TR AR

PEFTTAERTHD, 2ODPMOSE, ENESEA
HeETBH 5 DONMOSBLIUKEESE#ANETD 5
DONMOSh bbb 2 BEROHEHTH S,

B 2 (CAEBREH LA FTIVI/BCVSLEED
7//%5@&“.75:TT say s H04AHKXORER
THY, 2FFNDOKRI) - F— ERUTHD,

21

QIO &= Ol O wa & U O ®

500

5 RARET 4 /7?&CVSL[§]E¢‘®§M’I€/~ 2 l—a v

-
1u

Rl AT (s) Ml B (V)

o A omn s

s 4 [T T oy T o e e e Faghy PO il I M
H SN B S S SRR BB T 0 O A O
CL § :ZJ ;_il . '| ! 1 |!! Jl!'l e ! ; o [ by o
i e =TT =T —e=—— -
Ba]l (R RS TR E S A SO I S A )
A 5o O U | ! L
d 4 - -
B 2o i .
£l i . 1
C S i
D f .
I i W
A 2o i »
8 4 L] [ I
-4 1
— g2 L e I
B 2o ! i
g 4 i T i 3 |
— 22 . . o . |
C 2o ! i :
:a - = [
— £ | b
D So ! 1
§ o T I
Q 2 i . —_—
" -
— 2
= ]
|

-
400 600n

® 6 54T\/7%CVSLEW@3W/ - /3/"

T T T
1.2u 1.4u 1.6u

R - BAL (s) el B (V)



22

M3 ICXRETF 4y IFHCVSLEIEDLAT Y MK%E
AT, L2um 2 BT/VINTZNLCMOSTHA U L—
M EVEREN LT, SFEMAIT 73unX56um THD,
4284 FI v I HWCVSLEIRDOLAT Y NRETRT,
EEEEIE Sl umX120um Th D,

K52, &5t LIRET 4 v I FCV S LEROIKEEES)
VEZFERTAT-DILTo-EE Y I aL—va vV ORFE
27T, QEAB LV EDORENHAIDQ & bIZHHEE
DORERPEBEONEFHENHER TE K6 IR L
FAF Iy I7HCVS LEBOHKIEESELZERT A7
I T BRI 2L—Ya vy DFERYFRT, 7 ay 7 C
LSAA TRBMNEHLSNLTWAEE. 4 A0S bE
BEOAANLIOLEEEHHIQN I TUBHEDOANN 1D
LEHAQMNO, EWVIEFALXOR (HHLAIGREER) 8

K7 22574y /FCVS LEIROEMIEETEE

(e}

oY

K9 R¥TF 4 vyI7FCVSLERDOELEY
FEEh : 20w s/div. #Edd : 5V/div.

Vol.16,2 0 0 8

EEFERT DI EBNTEL, REOHHNQICLIENAA D
LEQIIMLTRELTWAZ & bR TE /=,

K7i21.2um2B7VINYVTALCMOSTRERT
HELI-AZT 4 v /7FCVS LEBDHEMBEE 4R
ToNMOS 7V AFEPMOS T UV RID S —
FRIZLumT,. ENF ¥ RXNAENMNMOSIZ0.9um,
PMOS20.8umTh5s, 7 — MELIEEIZ25nmTH
%, BEEFRANICREBANRERRE LR T -, K8 IIHK
ELT-#AF3 v /KCVS LEROEMESTELTT,
EIREER D EE AN KEE AR ERRE 2R IT T,

XK 9 WCRIELIoAY T 4 v/ CV S LEIKOERIK
WERT, BNy Ialb—aREE L THEIEL
FEEPRFBOEFEICEIMELTWD Z L 2MRTE,
0 IWRIELT=E AT v/ CVS LEIRDERKF

M8 #A4FIv/WCVS LERDHEMESE

CL

()]

K10 #A4+3v7F%CVS LEROERER
B8 - 50 1w s/div. fEEH : 5V/div



FHIEE LRI R

EFRT,.H6DYIal—ya UERLHEBLTRIELE
B REHA Y EFICEMEL TS Z L AR T,

3. SEUYIalb—¥ayv

CMO SEIBERNEDH /A T ZARED P NESIZHE
PLFPRBHIND EEZRBICENMBEEL TP NESE
va—hEEB, HT I/ CMOSTutr R TRIEX
NIL S LIZBITAREBRFOFELERILH 400 fC TH
D BN, T AT, ZOBWHEEFELESE, H
BEME~DOFEZBE L T.EBOS EUMMEERET LT,

23

M1ICRTAYT v 7HCVSLEKD/, — FXH
INA LUV DRBETNMO S D P NEARH/SA T AD
BEICRIBR FPARTHENIBETYIaL—va Yy
1T~o7=,

J—FXICEELIaL—%SPICEDOHMMNERE
FERELE, 1T /MO, 0.4 mADERERT I LI
0. 400 fC DERE / — FXIZREIET,

50 ns DA NT, /— KXIZ 400 fC DFFERITF
FHREBFMOVREL-BADV I 2b—va VRERER 11
WY, HAQDHREBL_AD—EFETAR SN DA,

AP o T e A O e A O O A i P P o B i R o B e B R
, T e L T s e l

B T 1 N T A
E ]

Voltaget Voltage: Voltage: Voltage: Vollaget Vollage: Voltage: Voltage:s Voltage

Voltages Voltage: Voltage:

QIO & Ol O =

X 11
FREh : BAL (s)

T
1.5u

AZT 4 v/ FHCVSLEBD/ — KXIZ400 fC OBRAFEINIEHOL I b—va VER

. = S ]
CL E‘ : TRy ;:' ii Ee': [REES :':E 5 ': :....=..:. T ‘;e g {fs ‘: P :' :‘ i | E I
S N O O O O D
g a [ H T T T 7 e i
A g zj,. : H : i i H J
Soldl.m H B : : A
§ 4 ] : 0 — T T ; 0 h ==
B 3ﬁ|‘ : ' : ' ! - : ;
2o Z_ - ' . ' . . . .
s a [ : T { § T
-4 . H H i
s 2 i N !
C 2o e : H i
2 4 e . - i .
D | : i : : i
g 4 it B i e e Y R T R R ‘
- £ 2 B ' ' | I ' ' ; 1 | ' ) | )
A S o ]l a1 [ S N DS [ N SR T T
_— E 4 A N ]
g2l ..l o R R N R
B S . |
é 4 (g i} r 1
22 - | | |
C 3o L I ;
g 4= T ;
ey g2 ! i t
D 2o ! H
" R | A A 3 1
- 05 |
0 2ol |
= ;
4 T ; TS T T T
— Rl R SRR L
Q I - S L R R S
m~ T T T T H T T N T T 1
9 200n 400n 600n 800n 1u 12u 1.4u 1.6u

X 12 ﬁ4+iy7%CVSL@%@/—Rmeom@%ﬁﬁ%@éntﬁ@yi;u—yayﬁ%

Hlh - BT (s)

HiEdh - BAL (V)



24

BRINEIZHBIITOL LSVIZEYD  ELWF—Z 1 %
RLTWAZERSND (REED),

WICH2IZRTEAT Iy I/BCVSLERD, — K
YDA LV DIREETNMO S D P NEAMNHNAL T
ADEFIZRBRLTFBARTDENVWIEETYIaL—v
a v EITHoT,

40 ns OEZITBWT, /— RYIZ 400 fC DHFERIF
FEEMARELBENDY Izl —a VEREAYE 12
IZRT, HAQODGRE L UL 0 N—EANIC 0.6 VIZEIZ

Vol.16,2 0 0 8

WTF—F0%ERLTWABIZEBTND (REIES),

132, RE4T 4y /7FCVSLAIKD/—RKXIZK
11 ? 25{%?D 10 pC D BRFHERERNEELIZHED
YIialb—YaUERERT, HAQDRE L~/ DO—RF
BUETRROND D, EBRVEZZEIETO 1 L-UVIZE
DVELWT—# 1 &RLTWS (REIERS), FIZ 100 pC
THLEESETH- -,

42, 4TIy /7FCVSLEIED/—RYIZK
12D 25 &M 10 pC D BRFHFEEWHRRBELIZBED

34

£ 2
4§ iEE | [ ]

-3 0| AU e RSN b VPR e RN et VORI s HRORY FE Eienl P e FP i SRR e

s 2] | | T | | | 1 '
B >°o} P N A N N (A I IL S .J[ it

54 . Ty T T o T T i H B .
< £ ISV R OO DS S A S S P

I e - e
D 3 o}L z . L : : ; T

g4 T
2 EE I L | ]

3 a I I e SO e O e T P o N e }1!‘ [ e PO o TR o U e at S | -
— g N [ I H Pt H 1 I I I N
Aziﬂ»uLHHJu!uHJu!MH}uHiH}UHiHs
—_ g:j{v-: B TEA 1I '1. o 1;1‘ i } ili‘l" ‘
B ozl b e e e
— al AT P [PRRTNN s

22 . :
ol £ R i i S S )
— 34 ,. 1 . ] H

E -

D il | l ! ]
= BT ] ]
I e T ]

0 Eﬂ':; £
3 @ym” Lo
O &3 L
T
1.5u

13 &7 4y 7HCVSLEKD— FXIZ10 pC DBHAFESNBEDL I 2L —v 3 LR

R BAL (s)

fitd - B (V)

X 14

cL 3T T TV
E‘}L [| | ) T T s T
0| [ S o
S 5 NGRSt O O O A R A
] T T T d T -~
B 5:%,& i E i = ; i
H : : ¥
C Eiﬂ : : }
g 3o m . : .
I [ - B St = - E—
b agrE A R i I et A Sl R Uttt R ; H i
R EREEREREEEEREE N
J— i;-'a. T 5 l T [ T 1 r 1
- Wb H l H i
— Y - ; ‘ v . ]
C EﬂLf b ] L ! |
p H” L [
£ 2 : . s
D '>:° — ; : - !
s 4 [T AT ] e
P TR i1 ST [ R Bl B -
0 Eo].au_LJ [ . RN R |
— 3 = — s -
§ 4 R A R ..:l::.e SEE :'v: T ]
Q Esjf/\ e e bl S ::!, .:i:’ J
' l; 20'0" M SGK'M BObn ) IIIA ) L;u L']!u L!‘u I
g

FAFI Vv IFCVSLEKD,,—KYIZ 10 pC @D
B - BEAL (s)

B

MBNGRIN-EDYI 2 L—ya VER

wEdh - AL (V)



FpREEE TR F R

FRUER, BES/EXTZEZIZTO0 LIVIZED | EL
WF—# 0 &R LTI (KREES), EIZ 100 pC DF/E I
HAQMDOMN1 LBEEMEL CSEUDKASMA LT,

UEDsIalb—yalERNG SEIRELIZCVS
LERIIEE & LHERDOCMO SEIED 25 LU EDSE

UTittE > = L ASHIBF L 7=,
4. #E
FHEAREBERBOBEMN—DE LT RA¥T 4 v IR

V¥4 F3 /7ﬁ/CVSLI_E‘]E%@: ARELT, T
AH - LA GEEREFAZITVERIC 1.2unCMO S
e RERANTF v 7ERAEL T BMEF v TOERIC
SVRET 4 v I BROFAFT Iy I7FCVS LEIED
BREBMERRERTHZ LITHII LT,

B2, ZOERMICE EREEEZ B X 2 EENC
VS LEEIZHTISEUMMEZYIab— 3 il &
DRREt LTz, TORR. RIELIZCVS LERIZBFENC
MO S[EIE &t LT 25 (EUL LD S EUMMEE R TV

ZEMHALMNI R T,

e
AFECETHF vy THETRRKRFERFIEEE S R
TARHHEEM R Y —FB LAV EI LT X —
#), BAE bo—F (B, HOYA (). KEF (B
DHBATITbNIZHDTH B,

BE W

WESH W, HRECMOSHELS I, (199).

2)H. Hatano et al., "Radiation-hard CMOS VLSI logics for
space applications”, The Bulletin of Shizuoka Inst. of Sci. &
Tech., vol.4, p.1-7, 1995.

NHSEH, e, €A, " F /M6 FTUURH CMOS
AET 47 RAMDBREFHREL) AEY - B LEE—
LRHER | BEBITHARELE, vol. 12, p. 109-118,
2004.

HEZHF B, KOEKR, “FHEASEREFRERR

DFRFFAE , BB IR KRERLE, vol. 14, pp. 31-35,
2006.

5) %% #, “FHAEZ7 v FRERIEOSEUDE” ,
BB TR KFEALE, vol. 15, pp. 73-76, 2007

6) T. Ochiai and H. Hatano,”” DC characteristic simulation
for floating gate neuron MOS circuits”, IEE
Electronics Letters, vol.35.mo. 18, pp.1505-1507, 1999.

7) T. Ochiai and H. Hatano.”

neuron MOS macromodeling for device fabrications™, IEICE

A proposition on floating gate

Trans. Fundamentals of Electronics, Communications and

25

Computer Sciences, vol.E82-A, no. 11, pp. 2485-2491, 1999.

8) T. Ochiai and H. Hatano,” A low temperature DC analysis
utilizing a floating gate neuron MOS macromodel”, IEICE
Trans. Electron., vol.E86-C, pp. 1114 -1116, 2003.

9) H. Hatano and T.Ochiai,”77K DC characteristics for floating
gate neuron MOS circuits”, Proceedings of 4 th European
Workshop on Low Temperature Electronics,pp.271-273.
2000.

10) H. Hatano and T.Ochiai,”Neuron MOS circuit performance
improvements by low temperature operation”, Proceedings
of 4 th European Workshop on Low Temperature Electronics,
pp-49-53,2000.

IEBRASH A — NBERA v FiRBEE &=
THRKE 2006 FEZFER

12) M. C. Casey et al.,” HDB using cascode-voltage switch
logic gates for SET tolerant digital designs”, IEEE
Trans. Nucl.Sci.,vol.52,n0.6,pp.2510-2515,2005.

13) F. L. Kastensmidt, * SEE mitigation strategies for digital
circuit design applicable to ASIC and FPGAs ™, 2007 IEEE

Nuclear and Space Radiation Effects Conference.



FHREEE TRERFHR

27

TRBMTER Y bR 5MPIAB Y T N T = T B DB

Development of Teaching Materials for Embedded Software Controlling a Two-Legged Robot

=R BHE,

5% K

Teruo TAMAMA and Kousuke IMAKAMA

Abstract: Shortage of embedded software engineers is becoming serious in Japan. Complying with a request from the

Ministry of Education, Culture, Sports, Science and Technology, a laboratory course is prepared for teaching embedded

software programming in the newly established Faculty of Comprehensive Informatics. For middle- to high- level

students, two teaching materials have been developed using PIC and H8 microcomputers: (1) an infrared transmitter and

receiver, (2) two-legged robot controllers.
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Copernican Principle and Subjective Probability
— How Do We Decide the Reference Ensemble —

BE B
Yutaka SHINBA

Abstract : It is asserted by many astrophysicists and philosophers that the Copernican Principle applied to the

future of our civilization seems to give some prediction on remaining time. And, the anthropoic principle seems

to explain the fine tuning of our universe. However, the use of the anthropic principle and the Copernican

(mediocrity) principle , will conclude drastically different subjective probability for slightly different situation.

That is, of course, related to the difficulty of the principle of no difference, namely the problem of reference

ensemble. We will integrate the many world problems of anthropic principle, enigma of interpretation of

probability, the harder problem of consciousness, transmigration view, many-universe in cosmology and many

worlds in quantum mechanics. Then, we discuss the prior identification and the posteriorly acquired status, and

also discuss the relation between subjective and objective probability. Additionally, we treat the quantum

monad theory.
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Newcomb’s Problem

— Backward Causation and Posterior Consistency —

BEy
Yutaka SHINBA

Abstract : The Paradox called Newcomb’s problem, which concerns retrospective influence and conflict between

the maximum expected utility principle and the dominant strategy principle. We discuss usage of the subjunctive

mood with the past perfect tense of propensity. And we discuss the backward causation in connection with the

conception, that is, making of past at present time reasoning in the context of decision making. Explanation of

Newcomb’s Problem by Prisoner’s Dilemma also discussed.
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Development of Arbitrary Precision Solver based on Classical Error Estimation
for Real Algebraic Equations of Degree less than or equal to 4

SEAEK
Tomonori KOUYA*

Abstract: Most numerical algorithms are based on the discretization of original continous problems, and these algorithms
are executed by using finite precision floating-point arithmetic operations. Therefore, the numerical results obtained
throught such floating-point operations have two types of errors; theoritical errors derived from the discretization, and
round-off errors derived from the finite precision floating-point arithmetic operations. A well-known a posteriori and
empirical error estimation method is used to estimate errors separately by comparing several numerical results obtained
under different conditions. We call this method “Classical Error Estimation (CEE).” We have proved experimentally
that CEE-based algorithms employed for eigenvalue problems for symmetric matrices, nonlinear equations, and initial
value problems for ordinary differential equations, provide efficient results. However, a large number of problems remain
unsolved; we target the solving of such problems by the application of the CEE method. Real algebraic equations are one
of the problems and they often appear in various fields. Equations of degree less than or equal to 4 can be solved through
finit algebraic manipulations; a CEE-based arbitrary precision solver requires only the estimation of round-off errors.
Therefore, they are suitable for verifying the CEE-based estimation of round-off errors. In this paper, we demonstrate
that the CEE method can be applied to various real algebraic equations of degree less than or equal to 4, and this method
is highly efficient in obtaining user-required precision numerical results.
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Table 1: BYHEIE NV R 7w 7 DFIRE: BXREE U LHENSEE

2nd degree
Relative Errors: Re, Im
Eq.No. t root 4
a-No. | Exact roo U=20 U=50 U =100 U = 1000
(15) -54 0, 0 0, 0 0,0 0, 0
0.00000001 | 7.1e—22, 0 | 2.5e—51, 0 | 1.4e— 101, 0 | 1.3e— 1001, 0
a6) -1+3i [0,32e-21{0,23e~52 {0, 1.3e~101 | 0, 2.5¢ — 1002
131 [0,32e-21{0,23e—52 |0, 1.3e— 101 | 0, 2.5¢ — 1002
an 1.20001 1.5e—21,0 | 2.7e~51, 0 | 3.4e—101, 0 | 43e—1001, 0
12 23e—-21,0 | 1.8e—51,0 | 1.9e— 101, 0 | 6.3e — 1001, 0
3rd degree
Relative Errors: Re, Im
Eq.No. | Exact root =20 =50 U =100 U = 1000
3 0,0 0, 0 0,0 0,0
(18) 2 0,0 0,0 0, 0 0,0
1 0, 0 0, 0 0,0 0,0
5 0, 0 0, 0 0,0 0, 0
(19) -1 0,0 0, 0 0,0 0, 0
-1 0,0 0,0 0,0 0,0
-1 0,0 0, 0 0,0 0,0
(20) -1 -3 |0,39-21 0, 26e-52]0, 1.0e~102 | 0, 3.8¢ — 1001
-1+ i 10,39 -21026e-52]0, 1.0e—102 | 0, 3.8¢— 1001
-1 0, 0 0,0 0,0 0,0
1) -1 0, 0 0,0 0,0 0, 0
=1 0,0 0,0 0,0 0,0
—1-v3 | 29e-21,0] 38 -51,0 | 3.4e—101, 0 | 6.8 1001, 0
(22) “1+V3 | 1.6e—21,0 | 54e—52, 0 | 3.0e— 101, 0 | 5.9¢— 1002, 0
-1 0,0 0, 0 0,0 0,0
4th degree
Relative Errors: Re, Im
Eq.No. Exact root 2
a-No xact roo U=20 U=50 U =100 U = 1000
1+2V2i | 0, 1.9e—21]0,29e—51 | 0, 2.0e— 101 | 0, 3.4e — 1001
@) 1-2v2i | 0, 1.9e-21]0,29e—51 | 0, 2.0e— 101 | 0, 3.4e — 1001
—2+1i 0,0 0,0 0, 0 0,0
—2—i 0,0 0,0 0, 0 0, 0
—2+V3i | 0,32e—21|0,23e-52] 0, 1.3e~ 101 | 0, 2.5¢ — 1002
34) —2-V3i | 0,32 —-21]0,23e-52] 0, 1.3e—101 | 0, 2.5¢ — 1002
~10000 0,0 0,0 0,0 0, 0
0.01 856-22,0 | 6.7e—52,0 | 1.le— 101, 0 | 6.5 1001, 0
1+V5i |0, 23e-21]0, 87—52] 0, 4.5e—101 | 0, 4.3e — 1001
25) 1-V5i |0, 23¢-21]0, 87e—52 |0, 45¢—101 | 0, 43¢ — 1001
—2 0,0 0, 0 0,0 0,0
~2 0, 0 0,0 0,0 0,0
2 0,0 0, 0 0,0 0,0
2 0,0 0,0 0,0 0,0
(26) 2 0,0 0,0 0,0 0, 0
2 0,0 0,0 0,0 0,0
Ly By [0,32e-2110,23e—52 | 0, 1.3¢— 101 | 0, 2.5¢ — 1002
@7 -1+ 8i [0,32e-21[0,23e-52 |0, 1.3e-101 | 0, 2.5¢ — 1002
1B [0,32e-21]0,23e-52]0, 13e—101 | 0, 2.5¢ — 1002
-1 - Bi 10,32e-21|0,23e-52 |0, 1.3¢—101 | 0, 2.5¢ - 1002
1.00001 8.8¢-22,0 | 53e~51,0 | 1.7e— 101, 0 | 3.2e — 1001, 0
8) 0.99999 | 8.8¢—-22,0 | 5S.0e—53,0 | 1.7e— 101, 0 | 6.3e— 1001, 0
0.99998 | 1.8¢e—21,0 | 9.9¢~53, 0 | 22— 101, 0 | 3.1e— 1001, 0
1.00002 | 1.8e—21,0 | 9.9¢e—53, 0 | 3.5¢— 101, 0 | 6.4e — 1001, O
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6.3 BIALERICEH IV D IBRHMTSHMEE
RIZ, IEEE754 {SFEEEEIC X 2 BEANTEEE P OEY
Table 2 ICRT,

Table 2: IEEE754 ¥ BICH B I8 g P

Exmno | P || Exno | P
(15) | 4 (22) 2
(16) | 0 (23) 2
(17) 6 (24) 11
(18) 1 (25) 9
(19) 1 (26) 1
(20) 1 27) 0
@D (o @8 | 1

AR L=k 51c, TOFMEITS £ £ DI DEE
DOLREHSZBIENTEBN, KM, iz LTIz L
REDICHZ T ENELIx%, HIZIE (15) Tld 4 HroEED
HBEHREINTVBN, RN E— K TOMILUEIX

—5.40000000000000000¢ + 01
1.00000000000000002¢ — 08
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Table 4: BRFEE U L aHEHEDOZAL (2/3)

3rd degree
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The relationship among the motives for learning, recognition for lack of understanding in classes, and learning

motivation: in the case of college students belonging to Department of Science and Technology

ANFN h
Daisuke KOSUGI

Abstract: The purpose of the present study was to examine factors that underlie college students’ learning and the

relations among these factors. Four hundred and twenty-five college students answered a questionnaire. This

questionnaire covered their motives for learning in a college, problem-solving strategies and causal attribution in the

case of lack of understanding in classes, and learning motivation. Factors for each topic were extracted by factor

analysis. Then, using the multiple linear regression analysis, we examined the relations among the factors of each topic.

Results showed first that a kind of intellectual curiosity had a positive influence on learning motivations, constructive

problem-solving and causal attribution in classes, while sense of obligation of academic learning had a negative effect

on them.
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DRAMA ACTIVITIES IN THE CLASSROOM
AS AWAY TO IMPROVE STUDENTS’
ENGLISH COMMUNICATIVE SKILLS

Bogdan PAVLIY"

ABSTRACT

English instructors in technical universities in Japan often have problems with students

b

indifference and apathy. Therefore we have to think over the ways to make our lectures more alive
and to engage our students in learning process more intensely. The purpose of this essay is to
discuss the possibility and the necessity to use drama activities for improving the technical

university students’ communicative skills. Drama is one of the ways to vitalize the audience and
change the atmosphere in the classroom. It can become a catalyst for some students to start
learning English with greater enthusiasm. I hope that this work can be helpful for those English

instructors, who already use drama activities in their lectures, and shed new perspective for those

who are still hesitating about the implementation of drama activities in the classroom.

INTRODUCTION

My first English students in Japan were
high-school students, one of whom had just come
back from a short home stay trip in the USA. And how
surprised I was to hear that while being in America
she realized for the first time in her life, that her
English is a means to interact with other people, and
even though she could not speak well, people did their
best to understand her. She said, “English is so easy to
learn, when you use it for communication.” Generally,
high-school and university students in Japan see
English not as a communicative tool, but as a set of
rules (with exceptions) that should be learned properly,
in order to enter some good university or get a
highly-paid job. The tendency to avoid the
communicative aspect and teach English precisely the
same way as mathematics, physics and other technical
subjects (to have students learn and memorize some
formulas) is quite strong among Japanese high-school
teachers and university professors in Japan.
Consequently, the students do not gain the confidence
of using the language in and outside the class, even
after years of studying English in school and
university. Quite often their language abilities are
limited to writing answers to the questions in their
tests, putting the words in right order to make a
sentence, choosing the correct word, phrase or answer
to put into the blank on a test paper.

I am convinced that even in technical
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universities one of the main purposes of the language
teaching course must be to develop skills in
communication. Unfortunately, they are often
neglected and as the result, after graduation, only a
few highly self-motivated individuals will be able to
use English in real life. Others will avoid real
communication (which involves emotions, ideas,
adaptability  and
preferring to stay passive, just as they did during their

English lectures. To help students put what they

appropriateness, risk-taking)

learned to use, we can try drama activities in our
classes, as one of the powerful tools from our trove of
teaching techniques. Of course, drama should be used
in conjunction with other activities, and not dominate
them. As F. Klippel points out (Klippel, 1985): “For
learners who are studying English in a
non-English-speaking setting it is very important to
experience real communicative situations in which
they learn to express their own views and attitudes,
and in which they are taken seriously as people.
Traditional textbook exercises — however necessary
and useful they may be for pre-communicative
grammar practice — do not as a rule forge a link
between the learners and the foreign language in such
a way that the learners identify with it.”

VALUES IN THE USE OF DRAMA
Drama can enrich the classroom in three ways:
first, as W. Rivers states (Rivers, 1983), it “...enables
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learners to use what they are learning with pragmatic
intent, something that is most difficult to learn through
explanation”; second, through breaking the monotony
of a conventional English class and transforming it
into a world, where learners can use the language in
operation, almost as competent users of English
language; third, through the way it can motivate
learners and fulfill their socio-affective requirements.
Drama is a unique tool, as it simulates reality
and develops self-expression. It can meet the learners’
need to use the target language in “real-life” situations,
even when the “real-life” situations are artificially
made in the classroom. “A situation is a totality, and
by extracting the verbal content to study it in isolation
we risk losing or deforming the meaning. Drama can
help us to restore this totality by reversing the learning
process, that is by beginning with meaning and
moving to language from there.” (Maley & Duff,
1978).
implemented there are some practical considerations

However, before drama activities are

for the teacher.

THE ROLE OF THE TEACHER

“The atmosphere within a class or group can
largely be determined by the teacher, who — quite
often without being aware of it — sets the tone by
choosing certain types of exercises and topics.”
(Klippel, 1985)

The teacher must be convinced that drama can
be an effective tool in language learning. It may seem
that drama is absolutely irrelevant to science and
therefore it is meaningless to engage technical
university students in drama activities. But as James
Hoetker (1969) says, “development through drama is
a gradual, cumulative process, and it is very uncertain
what may be the developmental timetable, especially
if drama is only an occasional activity.” With practice,
English lecturers may discover that the use of drama
techniques in the classroom can be vital part of their
teaching repertoire.

The teacher must be very clear and convinced
in his purpose in introducing drama in the classroom
(though, he may use it with intent to practice some
grammar constructions or
example). He must believe in the value of acting and

speech patterns, for

must explain to the students the value of the activity.
Though the teacher is the one who creates the mood of
the class, his main function should be that of initiator,
controlling the situation but not domineering or

Vol.16,2 0 0 8

directing it alone. Hoetker warns that “the teacher who
too often imposes his authority, or who conceives of
drama as a kind of inductive method for arriving at
preordained correct answers, will certainly vitiate the
developmental values of drama and possibly its
educational values as well.” (Hoetker, 1969) . The
teacher’s rapport with students is essential. The
students should feel at ease and relaxed in the
classroom. “Learners need to feel a sense of belonging
and security, and also to invest something of his own
personality and so to enjoy a certain ‘self-esteem.’”
(Stevick 1976). If you try to make students act the
roles they can not comprehend, or press on them too
much, then the activity they have been engaged in
may suddenly become dull and boring.

ANTICIPATED PROBLEMS: RESISTANCE OR
INADEQUATE ATTITUDE OF THE STUDENTS,
THEIR MOTIVATION

From junior high school, students are used to
being passive English learners and expect their
English lectures to be teacher-centered. Some students
already have fixed ideas as to what a university
instructor should be. They expect a rigid, fixed
procedure in his teaching. Some students may also
view the use of drama techniques as having no
meaningful relation to language learning in a technical
university. While waiting for their turn to take part in
the activity students may feel neglected or ignored
(which is likely to happen if you have more than 30
students in a class). Higher level students may even
consider the whole activity trivial or childish.

Each student has his own motivation to learn.
“One student may be motivated to get through each
language class with the least personal hassle, while
acquiring the barest minimum of the language,
compatible with not flunking out; another may be
motivated to get high grades by supplying what the
teacher or some testing agency seems to be seeking on
tests; yet another may be motivated to learn a subset
of skills or a distinctive vocabulary to achieve
personal goals....”(Rivers, 1997).

The teacher has to be sensitive to shy and
reticent students, not using force to get them to
participate. He should avoid giving them overly
difficult tasks, which they are unable to handle. He
should make positive comments wherever possible not
demanding too much. This would gradually build up
the confidence of the students. But even if students
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can do nothing but read their part of the dialog in front
of their spectator classmates, it may give them a thrill,
and, consequently, become a catalyst for them to learn
English with greater enthusiasm.

Concerning the students’ motivation in drama
activities, Maley and Duff (1978) say: “In a sense,
motivation is not needed when working through
from

drama, because the

imaginative personal involvement, not from the sense

enjoyment comes
of having successfully carried out someone else's
instructions.”

“Motivation, strong or weak is always there. It
is the task of a teacher to discover the springs of
motivation in individual students and channel it in the
direction of further language acquisition through
course content, activities in and out of the classroom,
and learner-generated or at least learner-maintained
projects....
subject matter and the interest aroused by classroom

Frequently the intrinsic attraction of the

interaction will spark motivation to persist with
language learning, and this will continue until a
degree of language control satisfying to the learner
has been attained.” (Rivers, 1997)

WORK WITH THE TEXT

Students can use the conventions of drama as a
means of exploring and discovering what lies beneath
the surface of the text they engage in within the
English classroom. The teacher sometimes may ask
them to create “missing” scenes, which are suggested
but not fleshed out in the original text. They can also
improvise alternative scenes or endings and
demonstrate to each other that there can be a variety of
possibilities when it comes to the interpretation and
representation of meanings (usually, different groups
respond to the same task in different ways). Cecily
OWNeill (1985) writes, “The dramatic world of
educational drama is most valuable both educationally
and aesthetically when its construction is shared and
its meanings negotiated.”

While reading the dialogs aloud, students can
improve their reading skills and their pronunciation at
the same time. It is a good opportunity for them to
have their pronunciation individually checked and

corrected by the teacher.

DRAMA ACTIVITIES

Drama activities include role-play, script

reading, simulation, improvisation, language games
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and acting. I would recommend using role-play and
script reading as main drama activities for large
classes (20 and over). Improvisation,
simulation and language games are less guided and

students

allow more room for spontaneous response, but they
usually can not be conducted in big classes because of
lack of time and differences in students’ knowledge of
English (you have to try to engage everyone!), so they
are recommended for more advanced students and for
smaller groups.

Let’s then consider how we can engage students
in drama activities in our real situation. For example,
we have about 30 students in class, their English
proficiency is at more or less of the same level and as
a group they are quite passive or even unwilling to
learn. For such a class to create a role-play or
conversational drama activities it is better to use the
material, which is of relevance to the lives, interests
and future careers of the students. I usually use simple
and short dialogs from the English conversation
textbook for beginners or intermediate students.

PROCEDURE

® First of all we have to prepare the text
(some short conversation or dialog), that is related to
our current topic, with grammar structures that
covered in previous or current lectures. The text may
be from the materials students use in their English
course. Students should have their own copy of the
dialog.

® The teacher has students listen to the dialog
2-3 times and asks them questions, to ensure they can
understand it properly. Sometimes, when the students
unable to get the meaning of some phrases or
grammar constructions, there might be a need to give
them some examples with simpler words or words
they have already become used to, and then to check
again if they understood the meaning. As a rule, I
explain the meaning in Japanese, although in some
cases it might be better to use English for the
explanation (for example with advanced students).

® After finishing the explanation stage, we
read aloud the conversation/dialog. It takes time, but
the teacher must ensure that at least most of the
students are actually reading the dialog and not only
look at their textbooks or printouts. Such preparation
work generally takes about 10-15 minutes and after
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that the teacher has the students reading in groups.

® When students read in groups, the teacher
has to be very attentive and careful, because at this
stage he is going to make a quick evaluation and
decide who will act “on the stage” (near the
blackboard) before others. Sometimes you can get all
students to act, but usually, because time is limited,
you can only engage some students in performance
(4-5 groups= 1/3 ~ half of a class). If, while reading
his lines for the first time the student makes a mistake
in pronunciation, the teacher should not neglect it, but
stop the reading to make the student say the word or
the expression correctly. But if the correct
pronunciation seems to be too difficult, it would be
wise not to press on the student until he gets it right,
but to proceed with the next sentence. Where
everybody makes the same mistake(s) in
pronunciation, it can be useful to write the correct
pronunciation in katakana on the class board
(although in general 1 am strictly against using
katakana for transcription).

® When all the students have finished their
reading in groups, the teacher can start the
performance. The first group starts to perform in front
of others (it’s better to choose the group that appeared
to be the best at the reading stage, if you don’t want
the performance to stall right from the start). The
teacher has to act as a stage director, showing students
their possible movements, helping them to use
gestures and exclamations in their performance and
creating at least 2 or 3 possible versions of what
happens in the dialog they are going to act out.

For example, one of the students plays the role
of a doctor and another one plays a patient waiting for
his turn to have a check-up. How will the doctor call
his patient? He may open the door and say: “Come in,
please” or he may ask a nurse to do it for him (in that
case, the teacher needs someone to play the nurse, or
he may do it himself), or the nurse calls the patient, he
comes in, but the doctor seems to be so busy with his
papers (or is he asleep!?) so that he ignores the
patient’s “Good morning,” and the patient has to say
something like “... Doctor..., excuse me..., doctor,
have you called me?”

Students must be given choices about how to
act, but it is much better if you can entice the students
to improvise for themselves. In that case they may

Vol.16,2 0 0 8

really enjoy their acting.

Preparation for acting “on stage” should not be
too long; otherwise the teacher is at risk to lose
control over other students or over the classroom
situation in general. The teacher has to be very
sensitive to the atmosphere in the classroom and to
start the performance at just the right time, when the
actors are already prepared (at least to a certain extent),
while most of the students still think it interesting and
are eager to become involved in it.

IMPLEMENTATION

At all stages of the role-play activity the teacher
should not forget that along with the fulfillment of the
socio-affective requirements of the students, the main
aim of the activity is the implementation, the putting
into practice the material (grammatical, lexical, etc.)
they have to learn in lectures.

Roy Batstone, one of the authors of modern
theories on  language learning,  advocates
proceduralisation as one the three stages in learning of
a language. Proceduralisation is making language
available to be used, that is ready to be activated from
it’s store in the mental lexicon on demand (Batstone
1994), and to be able to do this a student needs
practice in a “real-life” situation in a context where
the language is likely to be used. By using drama, we
are expanding the students’ fields of language use,
providing more opportunity to look at the real features
of conversation, doing the conversation in situation
close to real and therefore facilitating
proceduralisation. During a lecture, which is about
ninety minutes long, to engage all 30-40 students of a
class in real-life simulation is, in most cases,
physically impossible, but at least we can prevent
many of the students from being idle, disinterested
and inattentive. Every student expects, until the last
minute of the lesson, that he might be called on to act

before his classmates.

CONCLUSION

Observing the students engaged in role-play and
other drama activities, I came to the following
conclusions:

® The level of difficulty is a key factor for the
activity. If the students can not understand the material
they are supposed to learn and act, any activity and any
work with the material will be boring for them. So it is
better to begin with easier conversations and then
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gradually give them more and more difficult texts and
dialogs.

® The success of the activity is
determined by the relevance of the task to the students.
It is very important for them to know that the situation

often

they act out in the lesson can really happen and they
may use the phrases and keywords they learned in real
life. T would recommend explaining to the students
when and how they may get into such situation, before
you start the activity. For example, teacher may say:
“This conversation was in the hotel lobby, after two
colleagues had attended the same presentation. Now,
guys, imagine you are somewhere overseas. The
presentation had just finished. You came back to your
hotel, and there you unexpectedly met your colleague.
So, you have to say something... ”

® [t might be better to begin the lecture as
usual (e.g. reading and translated the selected text(s),
giving grammar explanations, checking students’
homework, etc.) and then smoothly change it to drama
activities, rather than to push students into acting right
from the beginning of the lecture. It is good to have
warm-up activities, too.

® Some students (though it happens very

rarely) might feel too excited with the drama activities.

They enjoy showing off, being a “hero”, acting “on
stage” before others. Sometimes they behave like
clowns to entertain their fellow students. To prevent
the performances of that kind, teacher should be very
attentive and sensitive during drama activities and be
able to change it into the activities of another type, if
necessary. We want our students to be active, but we
definitely do not want them to make a one-person
show out of our lectures.

® Some students can not act, speak or perform
before others even in Japanese. We have to be
prepared for them and try to engage them in alternate
activities. For example, they may become the
members of a jury, whose task is to decide who of
their fellow students made better performance. As a
rule we should not press too much on students. Avoid
confrontation!

® Talking in front of others might be a
frightening prospect for some people, and it is truly a
talent. But if we want to improve our students’ English
so that they feel more confident, we should get them
acting and reading out loud in lectures by any possible
means. The more the better.

77

To my surprise, I found out that sometimes
Japanese students are even afraid of being understood,
when they speak English. I’ve heard one of my
students say: “I will never speak English to
foreigners....What shall I do if they answer me, or ask
me something in response?” So usually they think it’s
safe to give up, choose the easier way and say: “Sorry,
I can’t speak English.” They avoid talking and do not
even try to start the conversation. We have to change
this. Even though it's scary and their fellow students
might laugh at them occasionally, the more they talk
out loud the better they will get.

By the means of drama we give our students the
opportunity to practice in a much freer and effective
way the expressions they learned in lectures. And, I
hope, it can help them to get rid of that “very
Japanese” fear to speak English and still be
themselves before other people.

Acknowledgement:

For his suggestions and corrections, I would like to
express my appreciation to Gregg McNabb, an
associate professor at Shizuoka Institute of Science
and Technology.

BIBLIOGRAPHY

1) A. Maley, and A. Duff, Drama Techniques in
language learning (Cambridge University Press,
1978), pp.12-13.

2) R. Batstone, Making Sense of New Language: A
Discourse Perspective, Online Journal Language
Awareness Vol.11, Nol, 2002, p.14-27.

3) R. Batstone, Grammar (Oxford University Press,
1994).

4) F. Klippel, Keep Talking: Communicative Fluency
Activities for Language Teaching (Cambridge
Handbooks for Language Teachers) Cambridge
University Press, 1985, pp.5-6.

5) E. W. Stevick, Memory, Meaning and Method,
(Newbury House, Rowley, Mass,1976).

6) E. W. Stevick,
Languages, (Cambridge University Press, 1982).

Teaching and Learning

7) W. M. Rivers, Communicating Naturally in a

Second Language: Theory and Practice in
Language Teaching (Cambridge
Teaching Library), Cambridge University Press,
1983.

8) W. M. Rivers, Principles of Interactive Language

Language



78

Teaching,1997.
http://www.language.tut.ac.za/calt/docs/10
Principles_1.html

9) S.L.Dodson The Educational Potential of Drama
for ESL http://www.european-mediaculture.org

10) J. Hoetker, Dramatics and the Teaching of
Literature, Champaign, Illinois: National Council
of Teachers of English/ ERIC Clearinghouse on
the Teaching of English, 1969, pp.28-29.

11) C. O'Neill, "Imagined worlds in theatre and
drama,” Theory Into Practice, 24 (3), Summer
1985, p. 160.

Vol.16,2 0 0 8



R TR R

79

SRS RS AR R E

Note on the Dielectric Dispersion of Ferroelectric Crystals

e B
Kiyoshi DEGUCHI

The complex dielectric constants of CsNH, ClO, (PyClO,) and CsNH4 BF, (PyBF,) were measured at frequencies in

the microwave region. It is found that the high-frequency dielectric constant ¢, in the Cole-Cole arc law shows small

but distinct anomalies at the ferroelectric phase transition temperatures.
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Development of Mossbauer spectroscopic microscope and its Applications

HH 8%, BJIl—x, fTEE—, BREC >+, IH  FIE****
Yutaka Yoshida*, Kazuo Hayakawa**, Kenichi Yukihira**,
Kunifumi Suzuki**** and Kazumasa Sakata****

A newly developed Mossbauer spectroscopic microscope enables us to observe mapping images of °'Fe
distribution in solid. The microscope uses a forcusing element of y-rays, i.e., a multicapillery X-ray lens
(MCX) developed for X- -ray microbeam analysis. After recoil- free—absorbtlon of the forcused y-rays
(Méssbauer effect), conversion electrons will be emmitted from *’Fe in the matrix, and the electrons will
be counted using three-stages micro-channel-plates (MCP) as a function of the position of the y-ray spot
on the sample surface. The space resolution and the detection limit of Fe concentration reaches down to 50
um and 10" atoms/cm’, respectively. Clearly shown is in multicrystalline silicon, as an example of
semiconductor, that substltutlonal and interstitial *’Fe atoms, which can separately be observed by
changing the resonance condition, distribute differently in different crystal grains. As an example of
metallic system, a stainless steel foil is investigated, and the mapping images show a microstructure
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consisting of both Martensite and Austenite phases produced after a tensile test.
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Fig.1
microscope. *’Co source is connected to a conventional
velocitv drive.

A cross section of Mossbauer spectroscopic
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Fig.2 Typical images of a >’Fe-deposited mc-Si wafer observed by Massbauer microscope: (a) picture of the sample, and the
region observed by the microscope, (b) the image corresponding to all *’Fe Mossbauer spectral components, which was obtained
by vibrating Mossbauer transducer, (c) the image mainly corresponding to substitutional >’Fe component, which was obtained at
zero Doppler velocity, and (d) the difference between (b) and (c), i.e., interstitial 57Fe components.
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Fig. 3 Mossbauer spectrum and mapping images of a stainless steel: (a) Mossbauer spectrum of stainless steel after a tensile
stress-strain test, (b) with vibrating Mossbauer drive in the Doppler velocity range between -10 and 10 mmys, (c) without
vibration, corresponding mainly to Austenite, and (d) a difference between (b) and (c), corresponding roughly to Martensite.
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Questionnaire Result on Precision and Ultraprecision Technology in Shizuoka Prefecture
—Catch Up with the National Level in Nine Year—

RER R
Jiro OTSUKA

Abstract : A questionnaire on precision and ultraprecision technology was held for the companies in Shizuoka prefecture by Regional Science Promotor
of Hamamatsu three times (in 1997,2001,2006). In 1997 it was made clear by this questionnaire that recognition level on the postioning or machining
accuracy in Shizuoka was in one order magnitude lower than that of the national wide and this phenomena showed that Shizuoka level was about 10

years behind. But it has caught up with the national level in nine years.
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Table 1. Details of questionnaire
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PIC 16F648A ZH WA bw 7T 3 v FOREH EHHE

Design and Trial Manufacture of a Stop Watch with a PIC 16F648A Micro Computer
mE W
Yoshiro  HAKAMATA

Abstract: The material summarizes the design of a stop watch that uses a PIC 16F648A micro computer as a controller. In
2007, I made an incentive lecture on a manufacture of a stop watch to the Shizuoka Kita High School students. And I also
undertook the task of teaching a manufacture of the stop watch. The activities were made in the chain of the Super Science
High-school (SSH) program.
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A Survey on Trends of Rescue Robots for Tokai Earthquake.

Rig  KfE*
Daigo Misaki

Abstract: Japan is an earthquake-prone country. Tokai Earthquake of magnitude 8 is predicted in wide Pacific

Ocean side in Japan. Our University is located in center of this area. The rescue robots of different types are

proposed, to searching for survivors quickly in the collapsed buildings. However, we can come to conclusions,

that many of the proposed rescue robots are not so easy to manufacture, they are not movable or mobile enough

to server in broad area such as disaster area of Tokai earthquake, and also they are too large and expensive.
Considering all problems, we develop the micro rescue robots which matched the features of earthquake

disaster. These micro rescue robots which have a simple locomotion mechanism and IR sensor module or CCD

camera have been developed to identify survivor position under collapsed buildings. The basic experiments of

automatic navigation and remote control navigation to the human are carried out with simple on-off motor

switching. The simple design layout results is not only light weight robots but also allowing employment of a

large number of robots

1. ##R

WA, BRI KEK TORERBETHESCHERH
HHE, X~ b T BHHER EOXRBMEIEKRE, HE
KRBT BB E - TV D, REMBIZ K-> TRAE
THRBEEKETIIEEE ORELREBBFITRD LN
TRY, B 2 KKEREROEEZ R/NBICH
2B EMTES. LL, KREHMTORBIEREIL, £<
DFERBPEVREI LTI 2 REBICEBT 5fER
BEV. Fie, FBHEBIIRRIN D KK - KEFTIX
WREBEPERTH Y EHEBERNEIRICD-5728
ANEHIBBHNZIIRA N S 0, RECKBIE bR E 0T
272 80 EL TIN5 7 R 22 T IR
CHREBETHD LV RBEARD S,
HMBRARCE U AHEORYL, BYOBEIZL 24
HEDTHD. BRBEOSITITL B &, FiEMBRARC
i, RN TR 3 FADEZED OWRENRET D LBE
INTWS., ZOLSREXEDIRETIX 172 KHE) »
VDEODEELRINTRY, 72 BRLRNICKEBITE 50
ENTEKEOEFEEPRREL EDLo>TL 5. FBEFE
HETOLWBRNTEESEDIT R FRORKENTIT 92
FMZELTWARY, LAX 2 —BF~ORMEENH -
TR TEEIC T2 BRRISRIB L TV, R, KEIEFER
bo b BRITNIIREEEBM» o T EELH D LN ).
HBIC L 2HENEE L L TEEHELELLND. B
BDOR~ N7 BIFHBOEKED 9 FINERICEIELO
Thd. BEICIAWERT, FLEFEREOERIZEY

2008 45 3 A 31 HH
*OBETHER BRIER

L, SBLZEERMENTHELTHELTILE>HS
BEV. ZO XD RGFE, BHICERRATHIEB NS Fr—2
HZEW. Lo L, ¥ ETOBRBEKE ORETEEITKEIM
HOBRBRIC K DEEEFEORBIBRE TN, BEKEOE
BITHERIC L A ERYIC X 0 /N O R T~ D8
i, BABREETHY, ELEROBEDBEETHD
BRIC X BB TIIBKE DR, HBINEFICHETH
BI-ORBFEBPEM TS MEAATREE LB
B THEL -T2 b DX 2003 EDHBhHE (B
F2N) THY, o bEEHBIC R > TEENBRELT
W5, KEHETY, BVERCTEENBETDIZENT
BENTRY, BHICLDWKERRET D L TFRIESNT
[AVN
TS DRBEREICRO T, RE 2R ERRIED
PDEROEETH D EEZON, IFEIIABEEERCBSIT
DREREEERBFEREHTERIN, EALEINT
WA EOUEDE LTHRERBZ b TS DOBREIR
FLHLWEHKERZEE TH D, MBRITFER %
BB L, KER, HREOMNBLZTIECBMTHZ LN
T&5. LUy boRBRITFH 2RI 270
BER OBEE D D72\, FIEE - BERUCEE I D5, R -
ER AR ENLRBEBOBRRIZA MW Efkx 2 &
M5, FR 134 10 AKRBE, #ERTRHEINTND
BEIRIZ24BETHY, BRNERE I AN—TD21EHEY
WCHEEER DR, ZFLUTHIXABI TRV E W2 2 kK
BILHBTIMENEL, FRBRTHSD. £ 2 TKE



104

RiZhb Y, vy ML BHEERKD), BRIENER
i, FHOKE, BERLEEOHRHETL AF2—
Ry FOFR, BARIED LN TWS. EBE, 2001 4
Za—Id— 7 TREZ ([AREET o] TOEGE ¥ —
ENVBERGICBNT, P Thoe L AFa—uRy
FNEBRAL, BAFEEZRBAL-EFALEETS. @

VAFa—mRy MIZORTRBIEIC L, FICHER)
& TRBh D20ty Bband. BKBALAFa—
ARy MIEFHEBIFD la R % 2—) OBREHT 24
vy 7O [T-52 ##E) oL, KEFBRBIBOTHEBEZFES
EEEAHEEL, HEERBOLDDZEMEIERTEZ L %
BRIETDuRy FTHE. LOLREL I LT
KDOTDDRERAVYKEL T2, MRENTHEES KA
L, BIRaX MBEXIET . EEERREWED, &
WOEF I CHETH Y, KEREHEAKE, REHED X
DR REBRGTIE, T EVEL DV RETH S &
Zzbnb. BAVAFa—uRy MIERTEKRSER
W KB RZEORRE Lz [F#E fufy MERKX
B Z—(CRASAR) DEERE L7BREu Ry R L, KEH
B EOREMOETEFRE L, RSN ke 2
PRUIATERANVTHERELERRT DL 2ENELE
oRy hTHB. BBV, uRy MERKBIX
Er ¥ —(CRASAR) DB L FEEo R v MIEBICE
S —ENEIBBRBICBWTEREINTZ I AT TH
KEEFRERLUEERBZHES. LLLARBL b ok
BAZEMET T EHAEEN ML L, B X FAMEKRIE
T5720, REEEVPRETHY, LRI 1 EOBERE
FABER>TLEWLRHEZ I N—T5 Z L ARATREL
oTLES.
DEDESCSESERVAFa—uRy b7 kb
A TR RSN TVER, %< OFFERENKH
e KB - KEEZHEELTRY, HEHBO L 510K
BUCHRKHR BT DL 5 Ry —ARNRELZERIC, E
BioehbouRy M3HE), FBTH VoYU A
DEBIIRETHIZENEZONS. ¥/~ LD Ry
MITRTEETOKE - REFHZEMNELTRY, &
BRKELZRE - BETHL O RueRy FEHFEL TS
BEII 2. £ TAMRETIE, BRVEFETRAERT
MEINTW5S, RIBHBOKREESIT LI LT, 205KE
WZhbElenRy FLAX 2 —FEORE-BRELBIR
ST EEFREMELELTNA.

2. REEHBIZHX -V AFa—aRy b

2.1 iﬁiﬂ%@%ﬁ 2)-(5)
AASIBHETIZ4 2D L— FBHEEAEICEL, 2h D

DOEFTAREE, MENT 7, BN 7BERENT

W5, KFEESLV— MIBERIK 10cn, 74 Y B

7 L— MIBEILTEIZ 3~5 iR EDE S TENENE X,
ARFIBOTIZEVIAATEY, ZniCa2—53 71—

Vol.16,2 0 0 8

FREDKBE[O TV — hOSNREIET Y ZFh, BEAHD
TR —PRLICEEINTND. ZOELBBRIZE
L, CICEA) L T2 L EICHENEZY, EXRTRL
F—PBHINERMBIRESTS. 25 LI-BEROE
RHBIIEEHIC 2RV BAELL —EDOHBTRAE
LTEY, ZORIKPLRBED A =X LETHIHFEIN
TWa.

ERIFIVE D> b LT T TORKFERFEHIR TIZ 100 4
2 150 EFRHTHENE T 7 TOBERMBNZITR L
BT, AU TREL TV, BRI D O HEREAHE,
VWb BE N USRI TE E 1854 EICRKAE L - LB EEHE
(v7=Fa2—F 8.4) URKBEMENRELTELT,
HEBEHOZAME TN T L — MERTOELDBER
REFZTEREL TV A AREMERE L, WOEKHMBNRAE
LTHBEBNLLRWVWERBEINTVWS. ZTRNEEHET
Hb.

\S@ ST FiA REROBTRAS

X1 FRiE#EOREERS

BB RE LI5S, BE 5 U EOBAREME~
FRNREDE TREL, BRBGHMETII2RTERE6
FUL, BERBE TBOBNWARETD LTFRESATVWS,
X 1SR T KO ICBEEBIRIL TH 2B R K OBR %
FNIT7ORETIETHY, HBNEZ oA, KREHER
BEEHEEL TSN TOS. BEREES 1210 B nfRE,
EMNEET 3~ BRE, FEFBRMT on BE, FEEE
FET 3. an BE LTRSS, BALUERIILHELEE~
BREBIZETEL, B TORKEEIZRA T 38k Ll
LEFRIEN TS, Lo LARs b RikvE A6 CIths
RO 72 CBEIZ 9 BILL Lo KU TR o S 2 E e &
NTND. ZOTDEFICEIHEEIIR~ N T BB
FICHARD LD b L BbNS. EBREDR TIX
HIBRAED L EEREE COBBBRMITLE A LEWE
DFEKFIDRASH % T 2 RS ENZ &R0, B ORRIL
(& o THHERER & LT oM%Kk 5 Hislk 72 & 28— 7EE



(i diiE MWE YNGR

THRE, BRAMRPLELRIEHSBEINTNS.
EEBOMEKB Y — X 8 BRI AREE VT
WHARICEE AR A L 5E, BEREERIIREICE X
5LTFRHIENTNS.

FHE T 13 S A\ AR 3 ES W B RT N BT I SR TEAE
LTEY, 7/ =F=2—F8ULDOHBIRELI-ES,
MR TEROK 1000k m OFEBEBERIE, BB
13 AL, ERBhEKIT 25 8 TAMULEFHIS,
THUCKT B HEH R EREEIL 26 KA ETFRIS ATV S,
FHERABARICITE L) INTAOBEE &\ O BEREET
5. ZoOWBEIIE LI OGS E LIUREE LI T
EIFRALICIE N D 59 20k DRTBH TH Y, 5 DRI
DS — MNERMBIHEWNTWSEEZLNTWS. K
HEHEZXZOSL— MERICL VY RET D20, HIENSE
A LBE, ZOEL) ABES bR HRES 2
Y EREMENSED TEW E S, ZOBOBBEMEITR
K Tm U EEFRHIENTWS., ZOHRBEOMBREE N REA
Lz, BEOTEMEENSTE S, WiksiElk LKHR
BERREBERELOBENPBRSINTWS. TR HDEIRIC
X, BEEXERICR- 256 TH 1 ERU EOMBENSLE
L EN, FRICEIRT S E TIIIRE TH EEL EOBIR
BRLBELEEINTNWD. RiBEOKZLT, B, KEL V-
254754 OEIRICOVWTHERIE 1 » AL ORI
FETHEFAISINTEY, INOHEIC L 2BEROK
HEK 119 FA, 1 » A% TH 56 5 ANBEERT COATE
ERERLEINDETFHEINATNS.

2.2 JHFHTPFRINDHEIRER

BHREE TR, AZEOMET 2RHHOWEREE
5. HBICKIHEEIL BRETHIHBOKRE ST
TRL, TOHIROHBORHEIIKRE S EEL2ZITH. B
TR HARIEEICE | AR, 55 2 FEHAR, 553 o
32T BND. R1OXIICEHFHIIFE 2EERVES3
RS REEN DBV ENb05. FICHE
IZEVVEE S S IR SE TIX 2% THHDITH L, Hi¥
HHICH =3 2 HRTOEE TIX 26.6% & 1/4 LA ESERES

HERTHD. ZNODT7T—FIIREREICKBENTVS.

WHEBE#R 27T, REETIEE6 BUNELEES
NTWHHUIRS NFIFRE T3 L, 84Tl 6 5L E L 48
EINTVWAIHIEASNBIRETH Y, IBAREEA TR
N3 K2R TEFRICLIHEBESHRCL S L8
HERALEHOHIR CRIC KX RFEENTHRENA TV S. B
194 12 A 7 BICKE & - RS T, RN TIREH
TOHENEE 122 AL —FKRKEL, ZTOHEBT, #BIC
HoTetBEZLND. ¥ HEOMBTH D20, NI K
&L, ZOORBOBEIER LI DHEENKE T,

105
Fz 1 FFREBEAN ORI
[t | F1IEhAE | FoMEM AR | BT AR
| #ER [7713.9kmi 63.1 34.9 2.0
|83 | 80.12kmi 2.9 70.4 26.7
Iﬂﬁiﬂﬂ 28.46km 0 73.5 26.5
#EH | 108.58km ||[B2HETFEH 1.45 71.95 26.6
SME SRS (IR %)
BB RFATBRRUER
W2TE AR 1T - WM IC STV bR AR
HIMHR PHHROSILKBHA
F2 BMBENTREEINI HBRERE
BE 554 655 658 7
¥ E R 5.0 74.4 18.9 1.7
IR HH 0 20.7 55.8 23.5
18 i% 8T 0 24.1 43.9 32.0
B2 BTy 0 22.4 49.95 27.75

2 KHNTOFRENIHBHMHC

Fiz, HBORMBERE LT, BRRIEEASERH Y, TiE
WZHT LV, Brr - IRERERK, BRURERHE, STHE
THRREPRESFE SN TS, WIRLHSZ R 7 u—
AT v FENT-DIE, BFfI39E (1964 F) CRELEH
BHETHD. ThETEYE XXMM E LTEEIN
TWEEWBER, —BRI L TEIL LZ72DI2, FHBTIX
ZL DBRYLBEHIE T EIFBAEL T LE - .

BB S &0, HBOPIZIZ LR FRERYV AT
BY, ZOLRFIEINHH - TWT, #TFKALLT O i
TRHEDOTEEDOHIZHT AR S HREL 2o TN, &
ZAN, HBIZK > TERIZETOND L, THRIFONA
AOLERL L LTI TRTYE, DD R FIES



106

EHIZRY, T AROFIZEREN L) RREBICRD L%
Wy,
RIRMEIC X AHEIL, EITKRD 2 I ENS.

() HWBOXHEAMET T2 LICLVRET IS
DILTRER

() B/ (kEWpBhroEE BiF T 38%) 2L
XoHE

BRI T 2 REM O H 2 HikiT, B THY, L
DHD B VIR T, & b IZHI T KA IR E T D By E
SIHFELTVWA LS il CHh 5. MW TH- T
b, HTFKIZEEN TO RV HIE TIXRIRMEBSEZ i
LWVEESNTWA. SHHTIX 7 EIRRENERE /N DK
ThH Y, FBHFEDOW) AWV BRI DO fERREN &
WZ ERBREINTVD. BHHICETIREFEOT—
2%, RANOMORIR & X THEBD TRE L, HMBRAR
ICIRKRERFEERFHRINS.

2.3 VAXa—uRry NOFERLZOMER

AR ThBR - X O IC, BIESHTHE, BEOTbh
TWaLAFXa—uRy MI, ZOFEEECENIZL -
T2ORKHTHZENTES.

12/F~v=VFa b—& 7 T LR EY %
D BRWTRBIZEMZ1ED L, RIS E 2 %8, &
WTAHBHHE L ZAF2—a Ry b, ZLTH I 1213k
RN AT I E TR TORKERRIEELTEN L
THIRFRULAFXa—uRy b THS. BIFITZOEHM»
CEEMERV R 2DDHE 2 REEOREZHH
AEIBRDOND. BICKERNERESE D DICUR
Yy NEERRELS RZEARD Y, TOH5EEFE TR bR
Repd, EHRES L ZF—UAEERBO X 5,
WKE DID E TESIER, BEL TE 2REUNTIZ
Ny NOERPRETHD L BbND. £-F0EMRICIT
AIEFEAOKM, ERELAETIHANEL, FOHK
FHCBARER - MRS 22> TLES. ZD X 5 e
VAFa—uRy MIERBBHRE SN AR, 5O
3%, ERa X FORBEN O, B L TV AHEBIIER
bhb. i, BEH L AFa—a Ry MIRDLNLEZD
IXEFHRBERES L RERIOEGEBH TH 5. HEHMTA
AR RPMBATERVWEMICHLBRATILENDHY,
ERFEHOERBHZ FREL T 52D BRI R
v NEEN/NSL RBEMICHD. F L TEFHL R X2
—uRy MIKERBILSMC bikx 26, FEIOBRTE

ET D DBES OB THE, BERIED STV 5.

K3IZVAFa—mRy O~y 2R T. LAF =
—aRy hDEIL, BREEVW) BN BRI AT
R EREREE, BEERLTWAMNEL, $EZOHIE

Vol.16,2 0 0 8

B2 DY TR ITEEREEEZ LTV IHNE .
ZO-OHME, b LIIEBLIEELTELT, KEIZ
AELED ELIEBA, KERa R N EBRALELRS.
EARICEMEERERR Yy FTH-ThH, BEETERIC
BRRTEH2EAIIHORE Th ) KEELKEREDES,
WEMBEANRIR T LB EEEP XL KOS TIXE
BLObWEEZOND. $LEBETHNIEH BT LR
Ay FBABEMICZ>TLEY, Ry AR 2 RKEICHE -
TEEDBALERTERL LoTLEY. ZTNHLDHEIF
EECE ZRBHIBO X S R RBBEHEELEICRBWT, A
MERATEBuR Y bORKEEEXS.

o] # 1%

&

k2L

K3 VRF¥Fa—umRy NOFR~<y S

MYLAFa—afy b

X4 FHRETHEES 2HRKERRED

2.3 RETLHIRBHBICHX /ML RAF2—aRy k
RO = REBhiEE)

AR THRET 2 MEHEENILHEHE, S AEOHKE &
(EHEREREED L A X a—uRy ME) TIERL, K4
WRT X DI THH, BEEOKRBDO L A X2 —aRy K
B THRRL, ToOMEBERBREEEL, BBKEZ DB
~NEDEWVD L DOTHD. HEHIEBIZEBW TEDORERE
XERABROZ ST, BEROBME) /S| RIZE TR
O, BERRENEBET HHAEIT2 58 FTALULE FHIS



SN YN oL

NTWD. EFRRICEZ 2 RSBV E Bbn 58
FEE DB TRIERILTH S, EEEOHEL~DEA
bEREERRRUICARDTHA D LHREIND. 2D X522k
ATFTEIRHOTRED LV AF a—a Ry MEA B H
WIZEBAT B0, HERNLTWS DT (BERITH (~Y
AFE—RE) DODERET| #ERLTVS. RS
DVAFa—aRy MIZFMNLETLTY, R, M
TTICRBIRE Z BT S Z L N TRE RS AR T 5.

3. VAFa—uRy hOFHEFEORKRE
3.1 REHEEROBRES

T2 BY v Ry FOERR, R, RERLA L
TTUVARESTHDZ &, ACKBIRBBATE 2V
fERZRBEITZIRA, EATFRETH D Z &, B TR
ZRRTH2OTIRARL, BWEHEZETH O & HBEN
LEMTRBAEELLT VWS U IAREETHDZ &, %
FHIE LV O BEERIR TICE W TR ELICRREE, &L T
LEDLRWELREBETHAI LW a v T
2, UTOLI REGBULETHDEEZS.

1) A
RER2EEEZ AV TRERECTEBER O T 28815
29I, FTREZRFR Y /NS B

(2) %A

BERRIN TS L AFa—u Ry hDEL 1L, —BT
DDOARMBPE+TIOEETEMTHD. KBAEET S
BT OB OHE R O—RRE, FHERRY K X b
THHZENEE LW,

(3) B

REBFRT D720, SMEBLLFERTOZRAF—fit
BRERMRIRETHD. 0k, NEEBEROADF]
ARLEEHTRLF— (KT RAX—) & HOT-BRE
MROFGEREZRNS.

(4) BEFRERR
BHROaRy NEBRTTEDZ0TTE AR HIE
THZLIRETHD. 0B, vy FEHEBPHEBELT
WRELRRT OBBL WA ILERDHD. -FN% M
ITDICERMN LRy NEHIET S Y 7 FREIK S
HHOETHRRETS.

(5) iR, RIS

LZENOHTT T2, M E WD @EEZRIE, 2®EED
REOFREEREEEBERL, TIICTHZ 5> dHEENLEL
5.

(6) Hfl, KEAEEFEREE

107

IERI2EKEHEAN TR SN 720, v Ry MIEHE K
BICEERIZDULERD S,
INODOFREEMI-TIZDOIC, AE, AT THETH
B R BA AR T AILEND S, AFETIZ LENSE
el LR ERZRANE L A X2 —aRy b
DRFEITS.

3.2 NIV AFa—u Ry hDBREH
3.3.1 REE—FZ2LHUVIHBEXBHEER Ry
AR TR LI/ BR LV A Fa—aRy NOBEIA D
=AM TRBHEE) OO THD. REEE L IIBEIEE
BHICIRBBARZHBL, TORBLZFAT I L TY
FEBEBIEIHETHS. vy MCAWET Z/Fax
—FIBHEFERFHERA SN IREE ~ A 7 niREE—
FEERTLILICKVIERHEERES, BEax b, MAX
TORBHEERELER L TWVS. BER (a4 L8) i§
B — Z XIS AR OREGEF 2BV T, EEFOERLL
ZROVTVRECEREIESZ L TELANREL, BH
E/DI LN TE . ZOBREATHELNIEGFOR
Tt L CEREFAICH—IERT 5. Z0@E 0% F)
AL, BICHEEDHFMICHZER S B -DIREE—#
EBBEICH LT —EDAELF-E TBHEICEET
DT LICRY, BEMEOEITHR & FH R CTEEEL AL
SEDZEITLY, BEFIKFESFNICBEITS. 20
Ry hORBMEEE T V2K 512RT. ATERITEOH M
BEEDOEERY EMEIERT S Z L TBBKROEE
NI T 5. OF ) BEWELBEIFE» b %) 5EEH
PER I, BEEREN LT 5. MICHIBRHIL, EOH
DEELS TRIEIERT 2720, BEMEDEER /A
T 5. 2 OFREREESBEN LBBIEOBEIMRENE T
5. REE—F P 1 BlEsT 5 EICATERBOBEL TS
LIRET S L, BEMEICIER T 2 BB ITATER < 14188
THDZ LMD, BEMEROEMNBEIIATER > BIEREL 25,
ZDORDOEMENBEED R ¥ — b2 b OE{TEEMEICH
Y95, ERRBE— X EBEAFRICESICEBL, FhE
NOE—ZZWEEECTHREINI TS Z LIV EITHFmIC
XU CEEMSFRICEHL WETHBHELH> TS, 2L T
EAERFOE—F2EIEIES Z LI LY EEIES) A 7]
BEL LTWD. BREEIOHAITETFRARIDOE—Z 215
Ik, ZRIDE—F 2B S ¥k 5 Z & THFEICERS
DIENTES. HOHELRKTHS. FiRBT—X
DRELZRTRICEVBBI T2 Z L2k, BEEDR
BEELZ M ESETHD. AENINLH R T L — &I
S2TRY, EAEZRW-4EEDEHEBTREL THLEICHE
BRIREREREL & Ao T D K6 ICEBITER LI-a Ry
FNOABERT. £, K713 Ry FEERTAERD
R ERL, HEREOH A SRS 25 BRHEET
OB ERbND.



108

(a) AEERF

F: &RBE—2DEDLAH
Fsing : RBME— 2 OBHARICH L TEEBA@ADS A
Fcos 6 : IRBE— 2 DBBARIZH L TKEHADS H
uN : BERICHANZRIBN
Mg : BRKICHANDES

X5 REMEEET LV

(b) AT BF

X6 fERLI-uRy kDslE

X7 wvRy bEERTDERRS

3.3.2 EHFMMEORKEE/FOKELAFa—aRy K
IV RFa—aRy hoart7 Mok, K EER
Z1THBE, RO LI IXERY NS EREFEETS.
ZDTH—RERAT J 2 —RR 77 BT & B HEtER
WTIL, BRYEEZAALTLUE Y MREMERH Y, BIfEIC
XML R TRADBE . £ 2 THERICEL L7\ BRSNS
BERHADVERDHD. AR TR Lok /ML 2%
a—uRy NOBBA =X 23 HROHEE] Th5. R/
ODHEE L IR OREL S —EOMBICROSE, BN
WKLo TRONMNEBIZREA S LT5H%EHATHZ L TY
BEBBHIELHETHS.

ABFFETIL, BREZ L—LANEOEY & —EDFEICT
JFax—F I lloTBEISERZLIZLY, ELE2EBEH

Vol.16,2 0 0 8

S, SABOKET L—AZEERSE TV S, BERTOR
BT, 8 (BEL) I3 EmEIC L CERE S MICEET 5.

INEETHRICH LTI RALBICBE S5 &, T
BLEACL > TEVIIEUROMNBIZRS. =0, 4
RIDEKEZ L—LANEER L, BRIET L— 4 L AKEOESIC
KoTeRy MIBETE. ZoFRIIBEBEH LML,
REFHIEENTREE 220, - BEMEREOIERARIEREE
WD IZK W E WS KA H 5. -8B EITH BT L
TEAFMICT LT Z LIk Y, EAFRA~OEE% i
LTS, AR L— 22 BAT2ZLICEY,
HIZ—EDRETEAL, BEIOESFEHELER LTS,

(a) K ELRFa1—ORY DR (b) HASEEBLI=K ELR Fa—aRyb

K8 KEVAFz—umRy b

3.3.3 /Mo Ry bELBHUWERE ©

AR TRET AL R X2 —aRy M, K4 TR
LR EBRBROV TV AICESE, RED/MIo Ry b
PEEEOTICEESEDIZ R B ELTERT IENE
REND. ABFERTIE, EBERE LT, BEER-MBICW
DA%, BEITuRy FRRRBRERBI L OMELHEE - B
FETB.

AE—MER

(a) BRERREER

(b) ERBERRER
B9 /MEuaRy bEROEKERRS

(1) BEBRCIIBRRFEORS

2Ry MIE#ET 2 BERBHOEB LR 5. %
THVAFa—aRy MIBRERERNEEHNTHY, #
DD AN ERINT 5 REEHRT HEIK L RS
TODONEMRBENTHS. FKFRTIIANEREIE LS & L
TEBEMP £—Y a9 NaPion (M TETL) # {8
T5. ZOEUVITEARERIME L DEEZICL>TE
CORABROEE BT 5. HICABOEIRIZEDET
BRHBEHAPRI SN TV B0, AMEEZRMTEDIZE L



HREEE TR RSO R

T3, B ORREDEHT 5n] THS. K10
FTEHICeRy hOEIKIZIEM E—Ya e E2E
BEENLFNZL>TORWTEY, B3 EE & DBRE
EFBAMLEEE, NF U URZIZHND Base—Enitta
FERSES S, 5 0RORESET—FBMEIEL, HEE
BEZITOAEICE > TV K ICEIBRE ST
3. K1l1iceRy MIBOETVREZRT. ZOREKE
Wi o BRAROE( A I L3556 Tk, R5ORE)
F—FIZEBERIFENL VDR Yy MIEERECEE
ThA.

FAMELLVE—Sav by —

1Ha

Yt

X10

B Ry hOBEFBEDOFIE

ELf/=1=F 3

HB|ARITT
[ &3

BRRAROLRIZH)E

M11 Moky hoEEHEOFIE

(2) EBBIEFEICET 2/RET

BREMaRy NOEEEZH D 20, BREBRAER Ry b
DOFRFH - FAREZEDLETRB I o7z, EREBIEV R T AT
K12 R"TEIE, Ry hORIFIZTA YL ARD/N
BICCDH AT #HE#E L, ERth) b KO T % HER

109

LiaidbrRy h2EEOMBEE THEITZLNT
5. ERTIL, uRy NEKRERTOEBBAZET &®
BEMEAR LIEA-DIC, T VRFE@ICESELTH
5.

CCDh#5

ERBERERER

(a) EMBEAL R F2—ORvE

K12 /MoRy bOEEERE

(3) BREROFER
BRERTIEI ARy M E2EKED LRHEBROERERT
1[m], 3[m], 5[m] DALEIZEE L 8 BT DERER 1T/
Sl et VY OREREDEHEL Y bBENZALE O D
BRELT, 6[n], 7Tm]DALE»D, BONLEKEDS
~EERELOL, FHERELKEFR~NETELELOE,
2EIFATR Tz, BV OEEANTH S 1n], 3[n] Ti
LOO%RFRIZARI LTz, LaL, BXAZERHED 5[n] T
RN TR o T LE -, FREFRBROHMZE VD
Boh&EEB L5 6[ml, 7[n]l TIX, ETHFRMICELE
RN aRy ME, @F1 6 FOFEHEENICAY
WD ELS Z ENRHEE. B AlEHEEICAT e Ry
ML, B REEE ST T EOEEHNL TV - TL
Fol. BEAMICa Ry MIREERICAEEAELEND
bEMIIEATITE, BV FICHEKEE2ROAD L EDH
AI~FEE LK E DIE 5 ~EATE. K1 318, 5[m] DALE
TRBIRSTEBRREROBEL, vy FOFHEHPEZR
3.

£ Am B 25—

L2 1Y AMER®)

Qntyha AN D K R(m)
E

QMO AMMO EM(m)

(b) RREED DAY OB WM

K13 BEREROKR (BEFHH)

(a) RREA



110

(b) RRRMOER (BRI

(a) RRRBRO MM

M14 BEEROGR (ERHRME

WIZ, ERHERIECE L CEEONIER L, K ETO
BEMRROERZB 272 K1 412K ETOREE
BROBRETT. ULV LRI AT OBMBOZIFIZEHALT
X, BEETIIMEBEZEICE T BEOENVERTY,
KETHBERa~EDL LY, RTINS REIEEICE
ALY Lz, 82, WATHKFIZBE-TLES &, B
BRITZOBRMBEIH OB SEZEMELLTLESI Z &
bdhotz. LHL, BENZETETVRIE, ZomEs
F=F YT UTRIERIT) Z EXARETH o=, 7277,
BIEZTETIED D00, KECENSEEEZD AT
HOXDDITEHDETH-7-. KEDBRE, BER—F
MBIZEELTWNWAZ EBNEN D, 2Ry L
FNCERRBEL, TORETHEENBEBLTLEI D
Thd. SEIOERTIE, KEICEIBEVYEZBEZLE
TEDZDOXIREFEEITR SN, botEWVY, ADLD
RRELMENLS VI THNIET AT ITEDEIELE
HhThdrLEXLND.

3. BRLSsBkoWE

RFEDOMNET 2RHATOMBRAEROHFERIIZOV
THREZBIRoT L 2 A, KEHEBORENTREIND
FHHARNOPFTHRICKE REERFEIN TV S Hilg
THDHZENbhole. FTx OIFEREL LTIL, KAEE
DOHIBKEBICRGE LIV AFa—uaRy hoa&7 b
FRELUEABERZB A2V, ML BEA TR L.
%L, FVERMRLVAX 2 —oRy NOBERICHITT,
EITHROLRR, BHO L AFa—a Ry FROBHKT 2
TLDEER Y, SESERBEREZD. TOLDIZ, K
WNOBIRERT L EE L THRZTTH TV FETHS.

BEE

ORI, FEEIARFZEEHEE, MAEBEAS
MRS BRI AT R E T LR MBS IO
NBEF IR EDOXEE2Z T TERBINZ. BiLzik~<
5. HRT,HREIISMLU T N=FEEEOZIILD &
LIEREZEOZEEDOH N L REHT S, £, FEICEL
THEYNZT AL 22WEEWERBAEAER IOER
BEXRZEFLUMZEAICHRSTS.

1)

2)

3)

4)
5)

6)

7)

8)

9)

Vol.16,2 0 0 8

BHEZ =a2—3a—JH#HRES L ¥ —(WTC)T
DV AFa—uaRy M<EFFES>KEXIGD DD
BART 427 R HAEBERESE, Vol106,
No.1019,pp. 794-802,(2003)

hRB K REHRICET 2 EMAES ), “K
HEHRIZ B 2 FMRES ®E(2001)
“‘BLERETFOREDOEBEXNKREIZOW
T ”,(http://www.kaiho.mlit.go.jp/info/tsunami/index.ht
m)

IR M BBIERETTE, 2006 & FHHH
CIRHETHEAA L= HE - BHKF
>, (http://www.city.fukuroi.shizuoka.jp/ctg/0710001
0/07100010.html)

Hisayuki  Aoyama, Atushi himoto, Ryutaro
Misumi,Ohmi Fuchiwaki, Daigo Misaki, Thedore
Sumrall, Micro Hopping Robot with IR Sensor for
Disaster Survivor Detection, Pro. of the 2005 IEEE
Workshop on Safety,Security and
Robotics,00Kobe,pp.189-194,(2005)

Atsuhisa Himoto, Hisayuki Aoyama, Ohmi Fuchiwaki,,

International

Daigo Misaki and Theodore Sumrall, Development of
micro rescue robot - human detection,2005 IEEE
International Conference on Mechatronics,pp. 526-631,
Taipei,(2005)

Daigo Misaki, Akira Saito, Atushi Himoto and
Hisayuki Aoyama, Micro rescue robot with CCD
camera and IR sensor for earthquake rescue, Extend
Abst. of IASME/JISME Joint
Micromechatronics for Information and Precision
Equipment (MIPE 2006)

FRER BB ICHEA LI ELAF 2 —aRy
MBS T 28R, R 17 EEHMBE TN AR EL
AR SC

Conference on



B TRRERLE 11

FEHCES S EAEBRARETM T A 2 DFREFRALE

Middle-term Plan Based Electronic Devices Design and Fabrication for
Undergraduate Students Experiment Education

BEE @k BR¥ET SEEET. glllEET
Hiroshi HATANO, Ryohei HAYASHI, Shogo HAKAMATA and Takayuki ISHKAWA

Abstract : In order to improve electron devices design and experiment education in the Department of
Electrical and Electronics Engineering, six different devices have been designed and fabricated utilizing 1.2 um
double polysilicon double metal N-well CMOS technology. The proposed two experiments are possible
candidates for device experiments of “ Experiments in Electronic Engineering ” in the SIST curricula 2008.
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A Report on the Internship Program in 2007,
Regarding the Increase of Interns.

BEEFANC, FPPEY, BE-—2, HRERE?, HOR
AR, B FDES, [WTEES, FBERS

Hisato TOMITA, Shouhei NIWA, Hajime ONDA, Takahiko MORI, Kiyoshi DUGUCH]J,
Tomiaki KAWAMURA, Toshimitsu HOSHI, Hiromichi YAMASHITA and Hideo AOSHIMA

Abstract:

Practical education in cooperation with local industries, which is referred to as the internship,

has been introduced into the curricula of Shizuoka Institute of Science and Technology since 1999. This
paper presents the discussion about the preparation, the organization and the results of the internship
program conducted in 2007. This is SIST’s ninth full-scale program following the preliminary trial in
1999. In 2007, seventy-four companies in the western part of Shizuoka prefecture joined this plan by
providing their own internship programs for over one hundred twenty students. Sixty-eight students
participated in these programs and obtajned varied experiences. The results of this program over nine years
are summarized and the future prospects of this program are also presented.
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Trial Development of Small-scale Search Engine to Educate Undergraduate Students
in ”Web Design” Special Program

EEERCT TR

Tomonori KOUYA*

Tomohiro TAKEGUCHI**

Abstract: In April of 2009, we will start to educate “Web Design” as a important part of some “Special Programs” in
newly started “Faculty of Comprehensive Informatics.” In this program, we will reserve some amount of time to spend on
learning scripts languages like PHP and Perl and SQL to manipulate databases by project-based learning method. Lack
of educational materials for these purposes is currently making us develop such materials. In this paper, we describe
brief summary of our small-scale search engine as one of educational materials for ”"Web design” special program.
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typedef struct {
// Elements of matrix
double *element;
// Dimensions of Row and Column
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long int **nzero_index;
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} drsmatrix;
Bz, RDOLS>%E5 VA LBITH H Z T3 L3 %,
0 1 1/2 0 0
1/2 0 0 0 0
H=}1/2 1 1/2 0 0
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0 0 0 1 0
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KRHUTOXS B TT— 28I N%
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element = [1 1/2 1/2 1/2 1 1]
nzero_total_num = 7

row_dim = 5,col_dim = S
nzero_index[0] = [1 2]
nzero_index[1] = [0]
nzero_index[2] [0]
nzero_index[3] = [2 3]
nzero_index[4] = [3]
nzero_col_dim[0]
nzero_col_dim[1]
nzero_col_dim[2]
nzero_col_dim[3]
nzero_col_dim[4]
nzero_row_dim[0] =
nzero_row_dim[1]
nzero_row_dim[2]
nzero_row_dim[3]
nzero_row_dim[4]

i
N

1 | {1 A VR LB
o N R N R N e e

won

BNCsparse 717 Z U %Zf\"T WebRank Z&15H 9 % FlEHIE
RDEK ST 5,

. =TI TFANT 7AW VI EEREXHL
2. NFFTHEITE D WebRank 5tE (EEXT MILAHEK
LV
3. WebRank A T7—7)VCEZRL
T3 LTHAEETNEING URI 7— X N— T We-
bRank #EXRAATHEL T LT, BEHBRZIOKEVW AL
SEICERRTEB X D175 (Figb)o

%
s
A
g
a#
3

§

»n

pommsd &
3

-
2 M&iﬁ?& $6.. 2 R0 IORNER Vol 282 -

hn:.l‘l:l?ﬁ;;: :tl»’;,lm(l:ml Vol.35> - mll’”{ noxsT
HEShIS AL

THOKZIRIS ¢ B2

BRERNL S,

= MRS 2 BABLRS L
- zm;{vrwmmma 0747 IDTUEMNI] MR

AURGLAB AT ANTBBOUN K24 Y KA
M iE CHRIT SMENRO~ K54 Y4 —ER004

4--......
e, 6

Fig. 6: MERMRDOER ( [KZE) TRER)

5. NUFR—UHER

DEDX S IaBEERBA Y —F LI VY AT LEEE
SHIAERE T TIIRT, Figs TRT—2—2, BREKIF,
WebRobot HFID~Y > ETHEHIELTWAD, T TORERS
RIEIFIHSZWVED, —BRDPC Tfi-7EDTH 5,
Y—F LUV VORIV FRI—TRRBICE > TAELER
%, ETHHMERBELNHZEBERE TV EZINR ML
IV ZICIEHS>TLE S, RZEDO L SIC, BR[E7% Firewall TF5
N7=HEA LAN 5 5 £ %17 5 BRICIE Firewall ®°#F Proxy
DOMRELER LT < %, Z LT WebRobot ADAIER {3
LZCLTRAOALEEBEZ> &T5L, X200 ED CPU
HDNE Core MR EEL KD, BICR2TOT—RIZT—X
N—RCEZAONZDT, T—XEMNMEZ BITHV YO HEE



136

BEDEVEDARDEND, EQOEREY—FT I UM%
REICERTALDTHENDE, FKELIEZNLZLTF 1y
7 U NRES5E0A, BHIKTIRARTE 3REICIEHY
NHBDT, ZOHEEAATHRSZ LZT>THIONLLT
ICIERBHERTH B,

5.1 ZFZK LAN S50 URI [X& & WebRank SHERZER

F 9 ERE TR RBE LAN 5 URI [NEAZ{T-
ToAEER (Fig7) &, ZHUSH LT WebRank St ERITo 2R
ERT

WebRobot:rdp 20071113 20:24 ~ 2007-11-21 15:41, 38252 URls

35000 -

30000 L

'

20000 |

15000 fmimremes omeom

10000+ e

5000 -~

ol
20071113 20071114 20071115 20071116 20071117 20071118 20071119 20071120 2007.1121
000 000 000 000 000 000 000 000 000

Date

Fig. 7: %#M LAN A/ 5 0D URI [V

FHILUTOED TH 3,

o HHETHRAZ LAN ST 7 XA LIDT, Firewall
L BFFREERR Proxy D 2 ERD Proxy &/t L CHNH TMbps
EfRERAW-C Eick b,

o HRAN—KT LY - VT Tz VEEIIROED

CPU Intel Pentium 4 (1.8GHz)
RAM 1GB

HDD 40GB

OS CentOS 5 x86_32 hit

e WebRobot(r3.pl) {ZFE L7z L S5 I1C Perl RZ U R &L
TREL, | 7O RDOBE, 5Z2&ETD TIVEIET
H5,

e Yahoo! Japan D kv 7*X—=3’ (http://www.yahoo.co.
ip/) MHEAXZ— bk Uiz, %ihd 2 X501, BLRD We-
bRobot DINET IV TY ZLIFES BRI > TW5B
&, FRED URI & Yahoo! Japan ¥+ FAD LD & x>
TLE-STWNAS,

o IURIIC7 7HERAFTBHTLIC 10D wait ZEL X1
L7z,

e robots.txt DIFRICHE > TT 7/ L AHBEZ L TWBEDT,
EXBIC WebRobot Z1E7 LT3 Y A h DIERIZIN
ETEAV,

o 7—7)VCELET B URI I BEFHEZR I NIZE DDA T
HB. TIVEATEED>Tz6DIREE LRV,

CORSE, —EETH 3 7 URI BIE T 7= (Fig.7)e HIC
[NEEITV, BRIHNCITE 8 A URIEDBICEST-, ThbH

HBEERLT VWA,

AR L7z & 51Z, 3 5 URI T 8 F URI THFEE A Yahoo!
Japan A FAD URI DT, {THIOF=ZHEDICIIRE D
VI, THUERR L 7RIC URLICEA ID &5 %>
TWaioiztEbhnz,

Vol.16,2 0 0 8

IN5 2 DDV IREEICKT LT WebRank 1B L7558 %
JRITRY, WebRank FEL D7z DN EFEDIVRSEH 1T RD
KD ICHRE LTz,

llrg = recall < 1072 ey |l + 107%° 4

fEnEx CPU 5D < 2/ (Intel Core2Duo 2.16GHz, gec 4.0.1
DIFE) T WebRank Z5TH L7ZHERIZRDOED TH 3,

1. 7FART 7 A4IH 5 DFIHAF
38243URIs: 0.71 sec
81305URIs: 1.78 sec

2. NFFEEOFERR
38243URIs: 0.09 sec (11 BRI, o = 0.85)
81305URIs: 0.30 sec (16 [EZ 18, o = 0.85)

FRTR, 7—2X=2AM sV IRERS>EDHLT
T7ANICEZHL, Fhzitsll->oTJ ZEELTWVWS,
WoT, TFANT 7 ANDFHHIAKEEM & NFEEL 5D
FHREFEOFINY WebRank GTE2AORMEZREL TS &
iK%, TORRICE ST, FFANT 7 AIUD S DOFFEE
BNEANFRIEDOFERRNC LA TH 6 f5~7 o T3
TENDh B, 0T, "FEERSE AL EERELT
LEREEHTH D, TNEDIE YO HERER LT B AMNEL,

5.2 URI IN&MERE

W5 s bR HIET /28, URIIEICBO TR LRy
2R D F S IR ORERITOTC, BRI, KHBL
7EDRLUTD3HATH B,

o X MU=k EDEEENTERR (RNA T T +— b
100Mbps) ZFFDRTICEH

o WebRobot DIIRE < )LF v Xt L, WHEMEETT
S3&9icLiz

e Cache A& E#E& L7 RAID /— K% HWT SATA
HDD % RAIDO #mic L, o—H)L A b L— Y DitRE
| ExK- 7z

TDIL, WVFTuv i X BAFIENEEL, RAID #
B P T S E ORI DWW T LU R TR E1T S,
52.1 TIVFTO4Z{bic K ZATEME

<)VF Tt Z{t LTz WebRobot DEIERE&E % Fig.9 I
R,

Parallel TCP(HTTP)
Connections

Parallel Processes

for handling texts

Parallel Database
Connections

Max # of GGC processes: 128

Fig. 9: Web Robot ZLEED W F1|{t.



%, & LERICELRGEE, 77Ot ZAAY 10 #2[ sleep L
7ot EBRAETE-S>TWVWAZ AR TEINIEER O
A% fork 3 5%,

CDEIRZBE fork ICEX>TTREARERTSHLIICL
7eDid, FTutALTOTawRAEY VUl @7 at AN
DY vy EKS ZIRRE) TV TH S, KDUHRI O
L 23 it BFENBOTY VBT BT L3RV,

—fRIC, EER O AL DT ALy ROMEFIEHED =8
ICHAENAE T ENSZVD, TTTRALY RETokAE
FUEAKE LTEEINTVS Linux ZHNTWEDT,
NF=EMTH B fork ICXBIVF T AR ERH LU,
THICE->T, &b KEBD URI ZIVEET % T EHATREICR S
AN TE %,

F iz, WHIEMEOTEREM L2 hEF(ET %7281, Quad-core
CPU ZHEHLIERD L 7~y Y FTEFEREITS -,

CPU Intel Core2Quad 6600
RAM 4GB

HDD 250GB

0OS CentOS 5 x86_64 kit

522 RAID A—Flc&kzO—AILA L —YDERL

THUCINA T, O HREDA AR /28, KAED Cache
AE Y ZHE LTz RAID A— R LEdD~ 2 VI Y, RAIDO
OBEER AV o, TORER, /0 HREDR by I HERHE
N, KO KED URI BEETESAREENEZ 5,

BLED & 5 7FIREE T URI IEEOZAL (1 :8R7D) % Fig.10
lORd, gDz, RAID R— R L (No RAIDO) DFERE
HETHB,

RAID BREZ O T2 B IR ERH LW IESEIC N, &g
ICIE 1.5 50 URI BOUENATEEIC > T2 T EHh %,

ERREEE TRPRF A2 137
il ° '
10000 - 20000 .
B
20000 |- ! 40000 -
30000 ; 60000 4
!
40000 | 80000 B
0 10000 20000 30000 40000 0 20000 40000 60000 80000
38243 URIs 81305 URIs
Fig. 8: H D&
# (Parent) 7’1+ 23 F (Child) 7t A% fork Z{F->T SURI
OEH L 7%IE 7055 LT £ TAE L, F(Child) 7T 250000
T AL Web 6 DT —ZULEZTT 5 728D TCP ##t (HTTP) e 186797URIS
FEY L, EENTT L TH 5% (GC, Grandehild) 7Ht X 200000 - No RAIDO
EERT %o 7 0L AEVH (GGC,Grand Grandehild) 771 1905
Y REERL, TFAMEZITo/%, $IKKTTS, U 150000 / 118923URis
BT Ot R F— 2 =R EDAMARIYS L, MHEEEL 100000 853Ul
FRIET ISR B £ 15TV B, /
2RELTRENSURT O A EH A LEEE 50000 I e
(128) 10T 5 £ THHRB LUURT 08 AAVER & i P

Fig. 10: 100Mbps [El#5tA 5 0 URI IVEE

58, TOTITTNSIEELIODEENVD, RAIDO ZFH L
TedE R, o—ANVRON—ZHNY T Ty T L, URLEOE
UNETHINMINTLES>TWVS, FD/8, X hEMEREDIL—
AERAVWET EICKD, BERBEERALNRADS ENT
HTEB,

6. TELHESHDEFRE

LIk, BEFED Web 7H A VEBIT B 7S LOKHEN, 3
J&§ Web 701752V IBBEORXRE L ZOIGHE L TOY—
FLUIVEEDEE, TUTEME LTHERTSTFEDY —
FLVI VY RAT LOMREFHI AR T Z /2, SHOFE L
£9° PBL OKERITS T LICREDZDIIEN, ZORKIII
T eZESIDLEDZLEND B EFHLIEEZT VS,

BERE 3 FEAUEREETOREEEROKESE, PBL &
LTEERADEET L NVIVIEHEYE L, ZEICE > TREL
WEDILEB EEDbND, L BAARATROY 7Y RE
BAEVWKIICHEHNIIC L ZER TEEREIBET L8N
HB, FOREDICIE, FELEABOHRBIOTFA F DM
AERTHB, TNEERFEPICRIFLBERI RV E
EZTW5,



138

REEE Y—FTUIVURT LKL, ANEEA U EZ—
I R EDEAERBZRAIROY =)V EZS>TED, ZHIH
RHEL L TENEDEAVT X THEEEITVS, BH
DL TA, RO EIZDWT, TOPBL TER LY —F
IVIVICEBHMAR TR T — L LTRESE NG
W, EERFPTH B,

o TUFVIEHBEOEHE - T, T —PERICIS
Ule o & v 7 OEEEEE
o HARGEEERMBNT ZFIA LI RMREREONAR

CHEE BAHPHETEEZ R NI—JVUY—EEZD
L, &T3H Google ICHIITER LI G —F LUV IVI AT
LEED FIFBC L3 TEAV, FTC, TDOPBL THEEL
T AT LERBRSNIZ%y NT—0 T 7THOHEA Y —)V
CLCERT2C e 2BRPTH B, ZOBICE, F—7
TITIKRD ANSGNTWAE LS 7%, HEICY Y AT b
FTBEEIINCTVFTR Web TRy b EBHAZTA XT BT
HOMEE ANDIHEND DA,

Fiz, AHERT AEEICTENE, BE5KED URIAH
ETEAHTEMIA L, ZEICTY VENN, BE555
HtEO—HIL—ZOERETITS> enTtENE, 77—
RIAZVTDIDDOKBDOTFANT—ZIUENTZ 5,

APZEE I E TRCERS IR RO R 22 TiTbh
Too BAGRE—RICESELEL L5,

BE M

1) TTOKRK-E/EK, SV 7R E Yy —F2 Y0/
FB LU 1O R MLy U3tk 5 70 EIEHRLE RS
ER=FAELE, 2008.

2) FEAEK -TOEK, “U—FT VIV UEES S, RO
TFALb.

3) M.W.Berry,
SIAM, 1999.

4) Web 7Y 4 VERI T TS 5 LT, http://ex-cs.
sist.ac.jp/~suganuma/dep/PBL/PBL.html

5) BR7T—X2 7O, WWW-7— 2 X— ZH# > 27 LA
ik, HA¥ BP ft, 1996.

6) FEREH, VMware Z AU 7z PC cluster & PC #HZE & D
fFRER, TR 18 F B MAB LM, pp.507 -
501, 2006.

7) The Community ENTerprise Operating System, http://
www.centos.org/

M.Browne, Understanding Search Engine,

8) Movable Type, http://www.movabletype.com/
9) http://www.robotstxt.org/
10) Google O %% - PageRank & K fi# 34,
//www.kusastro.kyoto-u.ac.jp/~baba/wais/
pagerank.html

11) MySQL, http://www.mysql.com/

12) A.N.Langville, C.D.Meyer, Google’s PageRank and Be-
yond, Princeton University Press, 2006.

13) #=/ER, V7 b vz7 L LTOHEE, http://

na-inet. jp/nasoft/

http:

Vol.16,2 0 0 8

14) [UAESZ, "PHP+MySQL & Z5% (Chasen) Z U /=4 —
FI I UDIERL, 2007 FEEREE TRRZERS AT
LR AR SR 2%

15) FHEBSR, "V —F LT DDOREKIEFDT (Rank
1) 1CBAS BB, 2007 FEFERRRE TRIAZZIER S A
T LR AR R



A TR AR

Xy VU —7 2RI LIGEBRAANT A PV AT LOHES

Development of a Quiz System for Lecture by Using Local Area Network

WERET, WE @l T
Toshihiro TSUNEYOSHL ~ Takahiro TSUNEYOSHI

Abstract: A series of computer programs have been developed for an on-line data-handling quiz system for lecture.
Notebook PC based and cell phone email based cgi programs were shared in a local area network server and a local
server inside a notebook PC which can interpret perl language. Each system can be used in a LAN connected PC
environment for both teacher and students, or an environment of cell phones for students and a LAN connected PC only
for teacher.  Answer data transmitted from students by PC or cell phone is stored into an output file, checked with the
right answer data file. and analyzed automatically to present the distribution of right and wrong answers by histogram
and %. The program also shows all the questions and comments from students and a list of students’ name who
answered all the questions correctly in order of transmission time with the rank number. This system enables us an
easy and prompt feedback from students for further education focusing on the difficult topics for them to understand.
It promotes high achieving students to study the lecture further and also extract questions they hesitate to ask not by
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raising their hands.
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The Preparation and the Practice of the Educational Program “Exercises for the Creation and Invention” in 2007

B FEET, SRR OB, ME BT, Bk EE? BIE RS, R %S,
AT SR, NEE BB, A AR, WA EREET, M AES

Hideo SEKIYAMA*, Shohei NIWA, Masaru SAKAKIDA, Shigeomi KOSHIMIZU,
Minoru DOHI, Satomi HATTORI, Rui NAKAMURA, Katsuya OGUIRI,
Kurima KOBAYASHI, Tomiaki KAWAMURA and Tomohiro TAKESHITA

Abstract: The educational program “Exercise for Creation and Invention “ has been introduced into the curricula of

the Shizuoka Institute of Science and Technology since 2004. This program includes the production of electrical and

mecahnical devices, the making of movies and videos, the creation of works of art, research on specific subjects and

student works as volunteers. The results of this program in 2007 are reported and the future problems are discussed.
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Collaboration of Science Education with the High School by Science Partnership Project

WEEFEA =
Akihiko HATANO

Abstract: We carried out science partnership project (SPP) for young people to take more interest in science and

technology. SPP was followed by Japan Science and Technology Agency (JST), and we collaborated the high schools

of community through science education. The students experienced the lecture and the experiments of science in our

institute. I believe that they were more interested science and engineering by this program.
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