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New research trends in artifactology

— Modeling of individuals and socialization technology —
Jun OTA™, Nariaki NisHINO"?, Tatsunori HARA' and Toyohisa Fuiita*?

The aim of Research into Artifacts, Center for Engineering (RACE), the University of Tokyo is to solve problems related to artifactology.
The center has entered the third stage. A new approach in the problem-solving process has been proposed in this paper. The scenario
for problem solving starts by establishing a problem using the concept of co-creation. Next, models related to artifacts are constructed
by integrating the methods used in experimental economics and techniques of experimental psychology into computational science,
data analysis, and simulation technology. Modeling of individuals is realized by focusing on three processes: recognition of individuals,
activities of individuals based on recognized results, and value construction of individuals. This proposal of RACE includes the socio-
technical viewpoint of multi-stakeholders and the human-centered viewpoint of modeling of individuals. Several new research topics are
presented, including novel modeling methodology for product service systems (PSS).

Keywords : Artifacts, modelling, individuals, social technology, co-creation
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Mental fatigue measurement as application software on consumer devices

— Introducing reliable fatigue index to daily life —
Sunao Iwaki™* and Nobuyoshi HARADA®

Monitoring mental fatigue is critical for traffic safety and health care. Various indexes of mental fatigue have been developed and used in
the fields of ergonomics and industrial hygiene. One such index is the flicker-perception frequency threshold: the frequency at which the
perception of flickering lights disappears for human observers. This index has a long history as a reliable indicator of mental fatigue in
the laboratory setting. We have developed low-cost technologies for measuring mental fatigue objectively with widely available consumer

devices such as personal computers and smartphones.

Keywords : Mental fatigue, flicker perception threshold, personal mobile device, traffic safety
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AW RIS T A HAM ORISR EITH) 2 &L L

T S BHIR S 2 6 B 0 MU D K R A 4 ISR A S
28, [boD&] PHHETEL X)W (R
Al A D %5, critical fusion frequency @ %\ & critical
flicker frequency (CFF)) 23#fE$5 (K1), CFF 3%
FOERBICL>TKTT5Z L% 1941 FFI2HE S TLL
K U0 ISR ORI ATREE L LTRSS T W,
CFF &, () WGEofkist (bbb oFEM) bl
HRIZZAE L, () AATHOFHIEDZ B A/ NS L%
ERZFHIATRECTHLEOWEEETHI LN, 5718
A2 - S5 A o 2 il B AR O 43 B UL B R F gt
V=W ELTHOWONTE (7)) v —Hds) 8, 7y
—RAE, PEITTED %) KINEE % & T R A R
DFAEVED 5 \VIZERERL T EO LB LS o TEL
FTHELLOEMEBMMELFHL T2 EEZONTVS, 7
o A — MBI ZED D L7200, GHIT 2RO F
D7)y h— R WELTBE, [FHIFO7Y) v h—1fli)s
R EHARTEDIIITELL TV EH] ITHEDWTZED
LEDPEIIREZHETLONENTH D, BIAIR, H
REEDD 5 % BEETY v —fEDPMKF LT WU EER L
L. 10 % DL EFAoTWwaHE XL, REZE 572D
EVoBETHL, INETOT) vy —IRIEIH TS
WIgEssRIc L L, 7Yy A=A 10 %L LAKTF 728
A AR E OB LR BRI ATEN I 2N T 4 —
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CUANFLLULT T2 EpmenTn5 M,

ZDT) I —HREFENN=VF NI 12— =R AT —
74 P EZ T ) B OEMMFEL LT, [Whl
LTI EF IO T4 AT LA ZHOTE SO XA
BEZ G200 LV DD L, HERDT) v —Hk
TIE LED 2 CHE RO RORE %% 0.1 Hz
HALTIRA LS8, BRE 2SRt 0 b 5o & %2 18l
FNCAE LB E I LTz —, #rEaE=e s
AYOTARAT VLA, EERPEER (V7L yval—
}) AA—EDMIZEE ST WA (S 7 B4 6
FA4AT VA TIE15 HBH\WIE 30 Hz; 7§73 Tid 60 Hz
), fERDTY) v h—RATLER 0.1 Hz B TOMN
BB ZEZEBTE RV, 207720, HRTAHE
DR P BEACAKLE L b 50 BRI 7 %
B33 2 UEN D 5,

T BEROT) v h—RAETIE, HREEEE 2D
BIFE IR A4 12D D AT T2 L S &, BERE X ROE D
BE5OXZ REINICHBE L 72 L U2 TR Y 231 LT
B3 5 M ER: (method of limits) ZAWT, HHDOEH
AR 2 D g § 5 ERE O Tz, oKk
Tl #BYEREL7) v h—BeAEEZTLI LI EN O
AR R AL, SOIIFEHIR RIS T2 BB E O LR
WO BEPRTLIED WLV, COMEMZ. THRN
TOMHDEHN, 7= FHURIZBE L TR AR LR A 23
WL, 1B 7 — % 5HINS S A R E D EF R—T 3
YEROZENTELIEROFHETIEERZBENTIX
ol LaL, HEAFERICRAEEZLTHEMICH
SOXMBEMMEEZFHTAZEZHMETHS A, GRS
AT 2 B R O BN R NEEONA 7 A% kS 5
Ll RICHEESMETREE %5,

Faid, HERTRHATHOSNTELEBFHEORE VIS
RIS 15 % FH AR S BR B C TR LR W RB IS § B BRI AR
U5 N DB R A RIS 2HAM R EZITV,. Zhbo%
MAELET O TYATARREELT, EREICBITS
HRERGES 5720 D28 %17 5720

EES
50 Hz IIIIIIIIIIII
> Critical Flicker Frequency (CFF) :
B5DERK

30 Hz IIIIIIII

1 SR A %% (Critical Flicker Frequency (CFF))
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3 HEMNICARATRLEBSES AV ATLARROR
YICHBIFE R

FHBDEHIZ, INFTTIRANTHZEEMICHIHINT
&7z [H OO & FREBIERTIIC X 25/ E 57 O %€ =&
fifiBeir & HE ARG BRI THEBIT 12, ETEAMMN %3
ETH 5D,

(a) ERHEHNEETOAGTWITRTHS72[HEDE]
AMEMEOFHZ, HWHTA AT LAZE TH F
TEDEHTTHEEFAM OB

WL TE B L AR, 257 51 Bl O F T2 RE A3 281 E
(7 RN TOWIEHNOFH—~HEERE TOFM) §572
O\ TR T BRTEANOX R TRE L 72 5o FFIZ,

(b) FIHHEDVHHEMICHREL EDLI LN TELIIHIZ
T5:0D LA, Thbh, INFTREZOE
BT THBRAEDO BN MG H T [H5D
& FMEBMEORHZ, FH R T RBINIC
125 E)NTT 5720 DBERBAM DT

PUETH 5D,

3.1 AATF«RATLAZAVESDEMERIES
Flof=shD#ifF—CCFS: Contrast- Controlled
Flicker Stimuli—

FIEAIE. HODOXMEICBITL MM E R, Ik
T 53EH# D ON/OFF ROMEED% (UF, 2 FFA M)
OO ZAMYE PN EH LT PUHTFA AT LRI E
3% CFF &HllZ BT 2 il 2 B s L 72,

RMBOLO WK L. g ON/OFF [ a >
FIAMIHLT HHDEHHHETE LM (Flicker
Perception Threshold: FPT) (. —#&IZIX 2 oM
VRT & 2 B4R AE 5 (PN D ERE) b st 50 X

BEEEOE5DE
/— HIERIE
OVNSAN ET g8
DREFHICLDEE EHEBOB5DE
AAlE

BRI ETD
RHICKDZIE

FURRLZO ON/OFF JVhS R~

2 LODEMEIIBIFLHBEEEE ON/OFF 2 M7 A
FE DR

FUREREL
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ZEL D7) v h—fliE, FEREWHL S I EE 2T,
REFERICEROL) REHIMEE 25 L 55 L, JEHTHES
L—MTRTEINCEIT S, Thbb, MLaryrsAr
DO FTIHHBEBOETICL Lo TELDEDP LR T
<Y, FMUMBREZEOTClday b2 Moo
THEODEPMELRL I b, TNETOT) v h—Hitk
THHMENTEZDIE, FW—DIaY M A NOT TRIEEE
BEZALSE/-LED, WHADLLOEEMEL 72k
¥ (CFF) O&ATHAb, T LT EHIEDEIHS
DEHMEDOZALIE, F— DR EOTToar I
MEEE O C OO LA TED, ZOME % F
352 LT FRBWEEAEE SN /-mif§ R RERE T
HoTh, EHICEDLLOEMEOLALAFMTHIL
HHHETH %o

TxlZ, DERDT7) I —IRAT D XN IR e B % 22
L2 EL0TELRL WHET 28RO EE (ON)
ALK (OFF) By oA N2 LS5 ET,
TERDTY) v A — KA L A 55 ORGEE & b9 57 51 AT BE
Bl (T v FANEAIZX A7) v H—Hli# : Contrast-
Controlled Flicker Stimuli (CCFS)) " # %% 7.
313, 430 0 2oHHAD K30 45T, v ark
TR E RS DAESE 24T T B R O R #9257
EHOMF 2, () FADVBHIELIzaY PIAMELIZES
79 v =R (CCFS) #FEHELITAAT LADHEEN
WIEWH 30 Hz o8RG BIU (i) CCFS 2% EL
e TA AT VADTEE FIE MR 60 Hz D23V a3y, Bk
O (i) kD7) v Ah— AT EZ TRl L 724
RERLTWDS (12 ADOWEREDOFHH, =7 —1"—13
B ) o WTNOETH, BREDHBHMARIZLY

1.05
1R
1.00

0.95

0.90

0.85

-a- (a) FPT-CCFS on PC (30 fps)
0.80 {{ -#- (b) FPT-CCFS on cell (15 fps)
=*= (c) FPT-original flicker l

TRIBIAR R CRIBE LI S DEHERIE

g
o
N
ol

12:30 16:30 20:30 0:30 4:30 8:30 12:30
Bz (HH:MM)
3 KT ST AT T T OIS T g 1
PR G277 L —) -8y ay (SR 2R LZay 5 A
ZAL 7Y v Ah—HE# (CCFS) 77V r—varve, #tko7)yh—
AR ORH) o
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W HBERL T IREF& ARIRIZ X E57 A5 mAE 92 bk
FHN GERDTY) v A =KL FARIETNCEHI STy
%o F72. CCEFS /iR 7V v —ATHE LI AE I,
PEROFHBIC LD MAR R LB HBEZROZELHS
Mo 7z (K 4).

INHORRIE, () CCFS #FEELLTA AT LADTE
1B [ 0 % 30 Hz o #5 4 FEa%E Gl 27 L —#) L 35 KTV (ih)
CCFS #1271 A7 LA O EE M EMEE 60 Hz ®
v ay (MRS ZHVEERINCEY, Gi) ko)
71— RSB I OZEHRR OREBY) LB, #&
BOREHIIVESE BT X 59557 B R O FERE 2L O FFA
MW THHILERLTV A,
3.2 BEEGULCERNICSSDOERIEEAIZTSE
s D

WHDT) v H =TI, BIBREEEE —EOMET
2 OB L S, HERE I MIBOEDE 5O
EBICHE L2 L R E TR S LIS X [
95 M R (method of limits) ASFRASNTEY. FHll

ﬁ*%l y=1.167x-0.174
o 11 Re=07643

e p < 0.0001

2310

5.5
| & o9 *

R ¢
DR .

SR o7 o2

5 :

o.'7 08 o.'s 1.'0 1.'1

CCFS [L&2DBE5DEHEEIE
GRIg(EENIZ(E)

4 aVPFANENTY v Hh =R (CCFS) LHERDRE M
BTy A= CTEH L7279 v H — B s o

(9P
/Q G Fo
Target [ lavrszrmms (o) ,,
\ / - ?- ;E%
Target @:w RS2 NEHEI (+5)
® o

Target @ZI‘J SR RERS (-3)
- INERIDFETEDERL

5 SRR - E TR DD 50 XAERAED YL i k0
B
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RIS T ARG O BB R E WA TN T AD K BEE
PEBR 322 MLV, CORENIZ. T—F IR L
THRAE S W BRE 2500 L CREZ4T ) ek ORI BT
GEAZMES TR o725 BEAEEFICRE SR
LCTHAMIZE SO EAEBELZ T2 2 L2 HWET5
B RS REFHCEELRPE L 5,

THUTH LT AL, AR RIS 32 BB o BBk
PRI L L EHIC, FIBOZALEE R AL T 0 % B B
DILBEIC L) FICHICHIE T2 EDTE S, TaHIRIR - -
T (Forced-choice up/down method : FCUD i) M7 %3t
AL, MAEZRLUTHEYNCH SO XMEMME (FPT) %45
WTEBMAETVITY XL (FCUD-FPT) #ffMT52LIC
L7zo BARINZIE, BI5 OBRBIIRT LI, BRSh
BERORHOR»S, HOEDOWTHZL—D2DF— v b
R BRI RIS, IEETIUIRERIT TR KV S
ORI (XD ON/OFF fla > b A MM, $7bh,
L0 XDRZIW) =7y Mil#E 2R, & Thh
FREATTIVEERE O (XD ON/OFF B2 FF A b
DENN, Thbh, BHDOENEZR TV F—7y Mg
ZERThH, INE, ON/OFF M2y b AMSINH TS F
THED BT LICEY B EMEBIE A ISET 5.

COWEEMNLILIZLD, HEREDIREIThrIbS
FE M THIME 2L S e MREEITERD, BoD
EAEBRMEA L TR EE 2Rl 24T 9 2 L CRIEIRS R Ok
JEA M LSEALTENTELELELIT, BODINHMITE
DR AR VIR TIR Iy P AN LR R ST S (M
6) ZLICXVBAEDBREILICH 535,

(a) TERD 7YY H—1EE (HBR%)

Button Button Button Button Button
press press  press press press
BSHIC [55D%]
DHIECEIELEE
1 Xer 4 XsT55D% | AIRIE

[550%)] AIEE = (5%)/N

B2
(b) C@Eﬁf’@%%?éBBDEEﬁ{E@E (BHEIR- ENER)
ey

L/ responses ———
e . $
- BSH(C [55D%]
= DHIE TEFNEEE
_____ f
[B5DE | MERIE
FFEIEE E 3R E IEIE R E Bzl

M6 FERAELIREFECBITSL, boOXMER oY
FiE:
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PC TO[H52&] #IEMICHIE T2\ ERHD
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BB IS BB W E O BB ZPRRL T M
A LR LTV T H Y 29 573l 0 % 47%
WHEIC L7 E512

(i) Fv N7 =2 FICHESE L 2 HFE SR — & N —2
ZH EF A= 740HBHVIEPC DRy T —
IEREZ VT, SRS A Y A =V LT RT
W77V r—vay - 77 bitlT—5%
B2k - B TELVATL (M 7) #EKL.

ZDTONTAL T VAT LD —ITH B KA,
Windows PC [ijiJ® Y 7 b =7 &, Android™ & X Of
OS™M o7 7Y ELTEBSNTEY, EREETOT—
TRV SN T WS,

FEBIHE & UTHE SN 4B ToMGE - RN
W& & (957 BT 247 9 8 G & ] & L0 J 4 % FE
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PE FIERICEE L EETH LI ENHLDIIC R -T2,
ZO70, FRlOEEH FCUD-FPT O/ S5 2 —%
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BeArE LT FHINC ST 2 MR & 40 AD R BE (A0 A6 5
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BHSTAIT—IN—2

5 RIRUET7IMNLDIRERCIFHRFRRE
FRLOWSERFE TR A 1E, /ERT FNICHKE SN/
JAZEE ST BRIV SN TEZ:, JEHICED L)
[H 5O &) FEDZEAIZIED CRERIIE 57 O % B S
. HEAEEPICHHEICEETZ 2 L2REICL, 7ab
TAT VAT B T MGEERR T, kD7) v I —ds
LD EER L. BE, ZOTTMNIATIATAD
ERETOHMVEZ RS 572008 R EE, Pk
DR XD EFERT 2 2B (HHRE &P EI ) & K
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DHMIFERIE M IR F X — BTV v I — VA
< AVAYN (FHM) (#F) "o cEElbsh, ZhETlc
THMREA—A—, HEEA—D—, KFEHREEE TR
WZERZE D720 Db NIHD T VD, BIFEDOL A, fER
D7)y H =K THRSNT &, MR 798 57 Bk
PACBUIBIEIREOHER %, EHOFHIIZE 2 055
e AR A NTEHMi T2 & ICHVWHNTWAS, FOIM
Tl [B520&] MEBMMEGNEHW-HERECORE
57 B O — e~ R x K570, HERE L B % i
WAL L7z A~ =74 YT 7 7 ) A EE CTRALTN5S
[19][20]O

TCRK T v F — ARSI AR B B B A H Y 0 9% 57
FHHEELTORVERZ S5, FRER ~ B R A
DRI A 7SN BU B FIREOHER 2 5Fili 5% 72012 F
MENTEz, TADBIEL7HMNIE. BFFEHE TIEZL
DI bOPITEIN T EE, HY SN WTH
D ORIAANCTER TS EEFMFEICT S, ZIUSED,
PR SDFRTITONTE L) BB ORI IRED
A%, AEAEHICOWOTHHHRICE= =352 L8
WREIZ 57217 T\ EHTEA WO H 4 DA% KW

p=0.00016
90 1

(RFEAT—5ER. B3R,

EREEREROLS) 80
EEMEDIEL _ 5 70
TUyH— IR EAEsEA o
FILTAUZ L F—5EWH m 60
i 5o
< )
) e
et AR = 20
4 DEREFT i
........... ]O
MR EHEABE - O -
FE ST puom BEDRT fiERD ERID
FIEIrs JUwvH— [B5DF]

7 HEESIMCAI T REZ RS SR - B A7 AT a by 4T
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6 FELHESEOEM

Tl RSN THEMZHAZRICH SN TE
72 THH0&] AREBHMEDOFHINIE&D TRy ES oo
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TELOPHLITR AR F7RHABA & RS 7 — %
WUBRFE AT 45 % LA DR Tl FEMERE - B HL Y AT A%,
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9 F74 AT —%— (REASENIFERIERMEE) (\Tx95 5 HHOMMBN ZEHINC X> TR S h iz,
H OO TR L ) - IKH Y —2 EDOBIRZ R PGSR T— 5, BRAHZRL TV,

Synthesiology Vol.7 No.4 (2014)

— 225 —



WEZER S - BRI R 29857 5 > 27 2 OB S CAARIED)

IS, ZOBAOEMHEMZILANTH ETOEETH L7
O, PEARME PO RERR BT RAR R iR N O T v — R ZE R
LOEFLHERREOERZEIEOL L, RHRBBRICE
V%7 — & ORKGER 2 U & SEMTEAN OB FE 2 #£60 B o

HiEE

OO —ERIE. (W) =K AR ALY FIFE
Bk (2011 4R EE) B X o8 (W) A X% W A= R b e
ZEB (2011 ~ 2012 4 1E) DB & EREN >~ F v —
MELY =R =17 v THEREY A7 7+ —A
(2008 ~ 2009 4E[E) DA ZIFCTERBI NIz,

SENHR

(1] 1) LG 6 3 L 2R 2 28 8 S 02 PR 40T 015 8 (T 1 19
AEEE), [ Al A B A ) B B 2 FSE AR B 58
P B R AT 4 (2008).

(2] BkEF: F THEAREL 5] OFRFEE WM, 77
B DFF, 57 (5), 299-304 (2002).

[3] M. Kuroda, T. Ishizaki, T. Maruyama, Y. Takatsuka and T.
Kuboki: Effect of dried-bonito broth on mental fatigue and
mental task performance in subjects with a high fatigue
score, Physiol. Behav., 92 (5), 957-962 (2007).

[4] K. Saito: Measurement of fatigue in industries, Indust.
Health, 37, 134-142 (1999).

[5] L. R. Hartley, P. K. Arnold, G. Smythe and J. Hansen:
Indicators of fatigue in truck drivers, Appl. Ergonomics, 25
(3), 143-156, (1994).

[6] Y. Kaseda, C. Jiang, K. Kurokawa, Y. Mimori and S.
Nakamura: Objective evaluation of fatigue by event-related
potentials, J. Neurol. Sci., 158 (1), 96-100 (1998).

[7]1 E, Simonson and N. Enzer: Measurement of fusion
frequency of flicker as a test of fatigue of the central nervous
system, J. Indust. Hyg. Toxicol., 23, 83-89 (1941).

[8] R.W. Porter: New test for finger-tip sensation, Br. Med. J., 2
(5519), 927-928 (1966).

[9] S. Kitano, Y. Yoshida, K. Kawano, N. Hibi and E. Niki:
Oxidative status of human low density lipoprotein isolated
by anion-exchange high-performance liquid chromatography
- Assessment by total hydroxyloctadecadienoic acid,
7-hydroxycholesterol, and 8-iso- prostaglandin F (2alpha),
Analytica Chimica Acta, 585 (1), 86-93 (2007).

[10] M. Maes, I. Mihaylova, M. Kubera, M. Uytterhoeven, N.
Vrydags and E. Bosmans: Coenzyme Q10 deficiency in
myalgic encephalomyelitis/chronic fatigue syndrome (ME/
CFS) is related to fatigue, autonomic and neurocognitive
symptoms and is another risk factor explaining the early
mortality in ME/CFS due to cardiovascular disorder, Neuro
Endocrinol. Lett., 30 (4), 470-476 (2009).

[11] K. Miwa and M. Fujita: Fluctuation of serum vitamin E
(alpha-tocopherol) concentrations during exacerbation and
remission phases in patients with chronic fatigue syndrome,
Heart and Vessels, 25 (4), 319-323 (2010).

[12] W. Karwowski (ed.): International Encyclopedia of
Ergonomics and Human Factors, 2nd Edition, CRC Press,
(2006).

[13] HEAFR A Flickerfiiod A= FLA= 1 Bk & Pl Lo FhEE
Flicker Testo) Bl & F2Kss, 256557, 5 (9), 563-578 (1963).

[14] FEAFRM: KEAE 7 DAL, AR 4%, 17 (3), 107-113
(1981).

— 226 —

[15] S. Hecht and C.D. Verrijp: The influence of intensity, color
and retinal location on the fusion frequency of intermittent
illumination, Proc. Natl. Acad. Sci., 19 (5), 522-535 (1933).

[16] S. Hecht and C.D. Verrijp: Intermittent stimulation by light:
IV. A theoretical interpretation of the quantitative data of
flicker, J. General Physiol., 17 (2), 269-282 (1933).

[17] S. Iwaki and N. Harada: Mental fatigue measurement
based on the changes in flicker perception threshold using
consumer mobile devices, Adv. Biomed. Eng., 2, 137-142
(2013).

[18] http://iwww.fhm.co.jp/

[19] https://play.google.com/store/apps/details?id=fhm.lite.
application

[20] https://itunes.apple.com/jp/app/fhm-lite/id630387485?mt=8

[21] M. Shichiri, N, Harada, N. Ishida, L.K. Komaba, S. Iwaki,
Y. Hagihara, E. Niki and Y. Yoshida: Oxidative stress
is involved in fatigue induced by overnight deskwork as
assessed by increase in plasma tocopherylhydroginone and
hydroxycholesterol, Biol. Psychol., 94 (3), 527-533 (2013).

HEEIRE
HARE (WbhE $4B)
1998 4E, BT K K bE TR FFe B
TR T W (T4, FWE, BTHNR
HWEFEAT AP, BUIE, BE S HUA #8 4 F 72 r
Ca—<r T4 7770y —5E M R AAT
By AF AW 7V — T, 2013 4E X 0§k
Py NE YN E Oy SR T v B U Y NE S e
2o MGIGEh A2 D S I 2 SR AT A
BIFE & & O F BN 2 A5 - A O % B FEAl
I 72060, B XU HE IR IS B 5 430 - LB S HAl o
WFZEBASSICHE SR, CORSCTIE. HE MR ol Bl 72 £ 5 9 57 510
VAT LAEBO O DOBEEO WS L0 EMEBEORHI T VT
Z LB FHNOEHEA LB OIS L RS E R HL L7z,

B W53 (13572 oREL)
1996 4E. kil K% Kb B AL 24 1F 5
FHEL RS 1o i (BRBERL) o ST 4551
WrgE B (A ar LY TEEAMAISERT) . CREST
WF7e H. NEDO #f78 B % #C. 2004 £ XD
B SE R AR A I ZE BT AR BIAE 52 B 2010 4F,
R M RBENY Fr—E 7 ) v h—
WA AD AL (BR) AR 10D
ExRHviz, BEDORRENOER (i
BE) IS AEEONIEE. OO ML L Hi i k72
DOHEEIHEF, ZOMLTIZ, HEIISHH R 8 55857 &t
W AT L OMGEFERE ., BRI 72 HE BB LR BB
BUIBFENF— 5 ORS2HY L7z,

BEREEDER

SIRICDVT Gk 8 o i BT A ZE i)
CNFCEBRWGIEGFIICHCONTE 7Y v h — A

. HEAGORCI—F—HE DMl Z 5 L) IT D720 DHAMR5E

EZDFERLIIOVWTIRRENTEY ., IR THbR TV b D %4t

KRWIREDLN B EMAIE Y FIF I >TnW Ty reyFud—n

i LIZSASDLLVEDICR>THET,

W1 BT LU—IZ—HA Y MCDWT

IAV N RIS #32)
JABETIE R, IV IITANRAVDLE W) FEMB AT L —2 A

Synthesiology Vol.7 No.4 (2014)



WEZERR L © AR ISR R 29857 5H > 27 2 OB CAARIED)

W—FRA Y RD—DPHEIPNTVE T, IV LRI oM %
REN D EZOHMOIFHAWREC R EBVES, [ZHIHLT
Lo EEFHT ST, FREERSHE SN EETH-
Td, AV PIAMEZALERLIETHEFICEAELDOXDAIEDE
LZFHNTL D WEETH L. Lo XEANRDLIET, 2h
MT L= AN —=DKRA VI CTHAHILNEMEINLE B E T,

[ CAA H)

WrEWeax v b e b IS, 31 HIE 2 BB ORKBIS, BHDOE
HEOIY FFAMIERZHWLZEIZEBT L =2 AN —DFKA v+
ZHRICHMT S 2 XEmMA T L,

Eme CNFETOEFDAEICDOWNT
AV (KB BB R R AW TE T BEBE 42 A AHE)

851 TRAE 3 B ICIE, BB AR TR IO QIES OME A — D
FIHE A H A AEFEHICERIE T2 2 AT TH A Z L5
WENTVWETA, ZOFLOEETH LHH - FRATREEIZOW Tl
NONTVERA, RELDETHBRINLLITFTZ, ZOBEETHAL
DBRBIEEEF UHVE LT TBLREEEZ 2T, MiEsH
HOATIWERWETOT, MEEZBECLET

m% CaA )

Synthesiology Vol.7 No.4 (2014)

SR DY TTOT, 1B - BAIREIIOWTH R
EMAFEL,

M3 ATEZAVETU Y A—EHREDERICDONT
B Gt 82)

B9 DRI MO &R o TVES RIS I 27 v 7 —)iE
TN BWTUPIRT OB L ST $25, 2> I
EHOIGORIEE LT M) OPIET>TH RO TLE
Ao

[ (R i)

9 IR HE ARG B kG A i 27— 4 Tlid, &
FEERNRGA—F DAY A -V ENLERENTOERERZD,
[HLefli | (AZEDORE LT =7 2 B AL T A0 DI LR BT —
Zo dHL EIAMBORIME L $2) FIRNICERET
LI BEDHET SN TVE R A SN EBIEICEHI sz RkD
KEWMER [FEHEME | 2322 EL, MOMEFRUEAIHEEH T
ST7OMEMEIBIELE L.

F7o HEAGPRICHEICERI SN EY 77— oo [ Lk
il ] F%5E I AT 226 I E S AR A v M Bbi,
HUE PE R IR N Y F v — 3L L QI ATV B HFZE
BWETEHY T, TAICHLT 45634 3 BEZBMLEL,

— 227 —



yrkyviruy— W

X7 VI\A RU—bREICR D1t EYF EEHEB T O RFE
— HES~NOEAZBELT —
K I

AZ A FL—b (MH) ZREEARO AN F =G5 e UTHIRFSITB Y AR M ZLFET L LTRILEPIRE SN TR S, 20
L& 8 L7 8 1 EMHB O RS M R ) AT PRI TE Y L AR OB HHOIEROLT M) WHHE ORI
AN DFE RS 5 2 E PRI R &R EETN 2 IS 5 ETRETH S, £ 2T, HIEOLETEE LI o 4 PERT Al
D H7DICHMFATL Y 32V —% (COTHMA) ORFE % dl& U7 MR RS O 5 = dE o720 BUTE, M@ e AT
e LC MHEZTEY I aL =805 . YOI & NAIROMIEZILE i ] O3FRED IR FEZ #DHTE D, 2O
WTIEZ OFE AT 7B ORI L TR L bo

F—I—R: XAZNALFL—F (MH). ¥4 FL—b&FEBEMZEIY Y= 74 (MH21), HIEER I 2L —%
COTHMA., VFAA=I R

Development of evaluation technologies for sedimentary characteristics

— Applicability of the technologies to the assessment of methane hydrate sediments —

Norio TENMA

Methane hydrate (MH) is considered to be part of a new generation of energy resources. Depressurization has been proposed as a method
of extracting methane gas from MH in marine sediments. During depressurization, sediment deformation may occur because of MH
dissociation and increased effective stress. It is therefore important to develop long-term, safe methods for protecting equipment used
on the sea floor against the impact of deformation. We have developed the “COTHMA” geo-mechanical simulator to predict sediment
deformation during methane gas production from MH. We have also performed laboratory experiments (push-out tests) of well integrity to
determine model parameters. Deformation and stress in the vicinity of a production well were evaluated to assess the integrity of the well.
Our technologies for evaluating sedimentary characteristics consist of the development of the geo-mechanical simulator and the evaluation
of well integrity and wide-area deformation. Based on this research, we are now preparing technologies for practical application.

Keywords : Methane Hydrate (MH), MH21 Research Consortium, COTHMA, Geo-mechanics
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International standardization of four dimensional radiotherapy system

— Enhancement of effects of irradiation and assurance of safety —

Yuichi HIRATA™, Naoki MivyamoTo!, Morihito SHiIMIzU?, Mitsuhiro YosHIDA®, Kazuo HIRAMOTO?,
Yoshiaki IcHIkawa®, Shuji KANEK®, Tsuyoshi SAsacawa’, Masahiro HIRAOKA® and Hiroki SHIRATO"

In radiation therapy for cancer, there are possibilities of changing of positions of the affected area during irradiation due to respiration of
a patient. In order to enhance effects of irradiation for the affected area and minimize damages to the surrounding normal tissues, four
dimensional radiotherapy (4DRT), which can take into account time variation of the three-dimensional position of the affected area, has been
recently developed, and has been achieving significant therapeutic effect. We have proposed the International Electrotechnical Commission
(IEC) standards including technical requirements of the safety aspects of the systems which realize this 4DRT, taking into account the time
variation. The reason for the proposal is that international standardization will be very effective to ensure safety of 4DRT, and international
standards of IEC will have compelling force if regulatory agencies refer to them. The purpose of this paper is to summarize the analysis
of the strategy in a precedent endeavor toward international standardization of the 4DRT systems, for which demands are increasing. The
main point of the strategy is forming an international consensus by bringing together the opinions of specialists from various fields from a
clinical point of view, focusing on the international standardization of the technical requirements of the safety aspects of the 4ADRT. Based
on such a strategy, we will promote developing new standards by evaluating the overall safety of the 4DRT systems for further expanding
use, in addition to updating existing standards of particular equipment which constitute the 4DRT systems.

Keywords : Four dimensional radiotherapy, real-time tumor-tracking radiotherapy, dynamic tracking, international standardization, IEC
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Preparation of superconducting films by metal organic deposition

— Research and development towards a fault current limiter and other electric devices —

Takaaki MANABE*, Mitsugu SOHMA, Iwao YAMAGUCHI, Hiroaki MATsuI,
Tetsuo TsucHIYA and Toshiya KUMAGAI

For the application of oxide superconductors to power-electric and microwave devices, it is necessary to form oxide superconductors into
films and tapes. Since oxide superconductors are fragile and processing resistant, establishing a thin film processing technology for oxide
superconductors is important. In this article, we describe our approach to developing such technology with an example that involves the
processing of high quality large-size superconducting thin films by metal organic deposition (MOD) for the realization of a fault current
limiter. MOD is a simple and low-cost processing technology for metal oxide thin films, which are prepared by dipping a substrate in a

coating solution and firing the substrate.

Keywords : Metal organic deposition, superconductor, thin films, fault current limiter, microwave devices, coated conductor
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Synthesiology Message

MESSAGES FROM THE EDITORIAL BOARD

There has been a wide gap between science and society. The last three hundred years of
the history of modern science indicates to us that many research results disappeared or
took a long time to become useful to society. Due to the difficulties of bridging this gap,
this stage has been recently called the valley of death or the nightmare stage ™™ ?. Rather
than passively waiting, therefore, researchers and engineers who understand the potential
of the research should actively try to bridge the gap.

To bridge the gap, technology integration ¢ TVPe 2 Basic Research =Note 2) o qojantific findings
for utilizing them in society, in addition to analytical research, has been one of the
wheels of progress (¢ P!l Researeh =Note $) - Pra ditional journals, have been collecting
much analytical type knowledge that is factual knowledge and establishing many
scientific disciplines (¢ Tvpe t Basic Research =Note 4) = Tachnplogy integration research
activities, on the other hand, have been kept as personal know-how. They
have not been formalized as universal knowledge of what ought to be done.

As there must be common theories, principles, and practices in the methodologies of tech-
nology integration, we regard it as basic research. This is the reason why we have decided
to publish “Synthesiology”, a new academic journal. Synthesiology is a coined word com-
bining “synthesis” and “ology”. Synthesis which has its origin in Greek means integra-
tion. Ology is a suffix attached to scientific disciplines.

Each paper in this journal will present scenarios selected for their societal value, identify
elemental knowledge and/or technologies to be integrated, and describe the procedures
and processes to achieve this goal. Through the publishing of papers in this journal, re-
searchers and engineers can enhance the transformation of scientific outputs into the soci-
etal prosperity and make technical contributions to sustainable development. Efforts such
as this will serve to increase the significance of research activities to society.

We look forward to your active contributions of papers on technology integration to the

journal.

“Synthesiology” Editorial Board
(written in January, 2008)
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Note 1

Note 2

Note 3

Note 4

Note 5

Message

The period was named “nightmare stage” by Hiroyuki Yoshikawa, the then President of AIST, and
historical scientist Joseph Hatvany. The “valley of death” was used by Vernon Ehlers in 1998 when he
was Vice Chairman of US Congress, Science and Technology Committee. Lewis Branscomb, Professor
emeritus of Harvard University, called this gap as “Darwinian sea” where natural selection takes place.

Type 2 Basic Research

This is a research type where various known and new knowledge is combined and integrated in order to
achieve the specific goal that has social value. It also includes research activities that develop common
theories or principles in technology integration.

Full Research

This is a research type where the theme is placed within the scenario toward the future society, and where
framework is developed in which researchers from wide range of research fields can participate in studying
actual issues. This research is done continuously and concurrently from Type 1 Basic Research ™**® to
Product Realization Research ™, centered by Type 2 Basic Research "2,

Type 1 Basic Research
This is an analytical research type where unknown phenomena are analyzed, by observation,
experimentation, and theoretical calculation, to establish universal principles and theories.

Product Realization Research
This is a research where the results and knowledge from Type 1 Basic Research and Type 2 Basic Research
are applied to embody use of a new technology in the society.

Edited by Synthesiology Editorial Board
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Synthesiology Editorial Policy

Editorial Policy

Objective of the journal

The objective of Synthesiology is to publish papers that
address the integration of scientific knowledge or how to
combine individual elemental technologies and scientific
findings to enable the utilization in society of research
and development efforts. The authors of the papers are
researchers and engineers, and the papers are documents
that describe, using “scientific words”, the process and the
product of research which tries to introduce the results of
research to society. In conventional academic journals,
papers describe scientific findings and technological results
as facts (i.e. factual knowledge), but in Synthesiology, papers
are the description of “the knowledge of what ought to be
done” to make use of the findings and results for society.
Our aim is to establish methodology for utilizing scientific
research result and to seek general principles for this activity
by accumulating this knowledge in a journal form. Also, we
hope that the readers of Synthesiology will obtain ways and
directions to transfer their research results to society.

Content of paper

The content of the research paper should be the description of
the result and the process of research and development aimed
to be delivered to society. The paper should state the goal
of research, and what values the goal will create for society
(Items 1 and 2, described in the Table). Then, the process
(the scenario) of how to select the elemental technologies,
necessary to achieve the goal, how to integrate them, should
be described. There should also be a description of what
new elemental technologies are required to solve a certain
social issue, and how these technologies are selected and
integrated (Item 3). We expect that the contents will reveal
specific knowledge only available to researchers actually
involved in the research. That is, rather than describing the
combination of elemental technologies as consequences, the
description should include the reasons why the elemental
technologies are selected, and the reasons why new methods
are introduced (Item 4). For example, the reasons may be:
because the manufacturing method in the laboratory was
insufficient for industrial application; applicability was not
broad enough to stimulate sufficient user demand rather than
improved accuracy; or because there are limits due to current
regulations. The academic details of the individual elemental
technology should be provided by citing published papers,
and only the important points can be described. There
should be description of how these elemental technologies

Synthesiology Vol.7 No.4 (2014)
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are related to each other, what are the problems that must
be resolved in the integration process, and how they are
solved (Item 5). Finally, there should be descriptions of how
closely the goals are achieved by the products and the results
obtained in research and development, and what subjects are
left to be accomplished in the future (ltem 6).

Subject of research and development

Since the journal aims to seek methodology for utilizing
the products of research and development, there are no
limitations on the field of research and development. Rather,
the aim is to discover general principles regardless of field,
by gathering papers on wide-ranging fields of science and
technology. Therefore, it is necessary for authors to offer
description that can be understood by researchers who are
not specialists, but the content should be of sufficient quality
that is acceptable to fellow researchers.

Research and development are not limited to those areas
for which the products have already been introduced into
society, but research and development conducted for the
purpose of future delivery to society should also be included.

For innovations that have been introduced to society,
commercial success is not a requirement. Notwithstanding
there should be descriptions of the process of how the
technologies are integrated taking into account the
introduction to society, rather than describing merely the
practical realization process.

Peer review

There shall be a peer review process for Synthesiology, as in
other conventional academic journals. However, peer review
process of Synthesiology is different from other journals.
While conventional academic journals emphasize evidential
matters such as correctness of proof or the reproducibility of
results, this journal emphasizes the rationality of integration
of elemental technologies, the clarity of criteria for selecting
elemental technologies, and overall efficacy and adequacy
(peer review criteria is described in the Table).

In general, the quality of papers published in academic
journals is determined by a peer review process. The peer
review of this journal evaluates whether the process and
rationale necessary for introducing the product of research
and development to society are described sufficiently well.
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In other words, the role of the peer reviewers is to see whether
the facts necessary to be known to understand the process of
introducing the research finding to society are written out;
peer reviewers will judge the adequacy of the description of
what readers want to know as reader representatives.

In ordinary academic journals, peer reviewers are anonymous
for reasons of fairness and the process is kept secret. That
is because fairness is considered important in maintaining
the quality in established academic journals that describe
factual knowledge. On the other hand, the format, content,
manner of text, and criteria have not been established for
papers that describe the knowledge of “what ought to be
done.” Therefore, the peer review process for this journal will
not be kept secret but will be open. Important discussions
pertaining to the content of a paper, may arise in the process
of exchanges with the peer reviewers and they will also be
published. Moreover, the vision or desires of the author that
cannot be included in the main text will be presented in the
exchanges. The quality of the journal will be guaranteed by
making the peer review process transparent and by disclosing
the review process that leads to publication.

Disclosure of the peer review process is expected to indicate
what points authors should focus upon when they contribute
to this journal. The names of peer reviewers will be
published since the papers are completed by the joint effort
of the authors and reviewers in the establishment of the new
paper format for Synthesiology.

References

As mentioned before, the description of individual elemental
technology should be presented as citation of papers
published in other academic journals. Also, for elemental
technologies that are comprehensively combined, papers that
describe advantages and disadvantages of each elemental
technology can be used as references. After many papers are
accumulated through this journal, authors are recommended
to cite papers published in this journal that present similar
procedure about the selection of elemental technologies
and the introduction to society. This will contribute in
establishing a general principle of methodology.

Types of articles published

Synthesiology should be composed of general overviews
such as opening statements, research papers, and editorials.
The Editorial Board, in principle, should commission
overviews. Research papers are description of content and
the process of research and development conducted by the
researchers themselves, and will be published after the peer
review process is complete. Editorials are expository articles
for science and technology that aim to increase utilization by
society, and can be any content that will be useful to readers
of Synthesiology. Overviews and editorials will be examined
by the Editorial Board as to whether their content is suitable
for the journal. Entries of research papers and editorials
are accepted from Japan and overseas. Manuscripts may be
written in Japanese or English.

Required items and peer review criteria (January 2008)

Item

Requirement

Peer Review Criteria

Research goal

Describe research goal (“product” or researcher's vision).

Research goal is described clearly.

Relationship of research
goal and the society

Describe relationship of research goal and the society, or its value
for the society.

Relationship of research goal and the society
is rationally described.

Scenario

Describe the scenario or hypothesis to achieve research goal with
“scientific words” .

Scenario or hypothesis is rationally described.

Selection of elemental
technology(ies)

Describe the elemental technology(ies) selected to achieve the
research goal. Also describe why the particular elemental
technology(ies) was/were selected.

Elemental technology(ies) is/are clearly
described. Reason for selecting the elemental
technology(ies) is rationally described.

Relationship and
integration of elemental
technologies

Describe how the selected elemental technologies are related to
each other, and how the research goal was achieved by composing
and integrating the elements, with “scientific words” .

Mutual relationship and integration of
elemental technologies are rationally
described with “scientific words” .

Evaluation of result and
future development

Provide self-evaluation on the degree of achievement of research
goal. Indicate future research development based on the presented
research.

Degree of achievement of research goal and
future research direction are objectively and
rationally described.

Originality

Do not describe the same content published previously in other
research papers.

There is no description of the same content
published in other research papers.
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Instructions for Authors

1 Types of articles submitted and their explanations
The articles of Synthesiology include the following
types:

- Research papers, commentaries, roundtable talks, and
readers’ forums

Of these, the submitted manuscripts of research papers
and commentaries undergo review processes before
publication. The roundtable talks are organized,
prepared, and published by the Editorial Board. The
readers’ forums carry writings submitted by the readers,
and the articles are published after the Editorial Board
reviews and approves. All articles must be written so
they can be readily understood by the readers from
diverse research fields and technological backgrounds.
The explanations of the article types are as follows.

@ Research papers

A research paper rationally describes the concept and
the design of R&D (this is called the scenario), whose
objective is to utilize the research results in society, as
well as the processes and the research results, based on
the author’s experiences and analyses of the R&D that
was actually conducted. Although the paper requires
the author’s originality for its scenario and the selection
and integration of elemental technologies, whether
the research result has been (or is being) already
implemented in society at that time is not a requirement
for the submission. The submitted manuscript is
reviewed by several reviewers, and the author
completes the final draft based on the discussions with
the reviewers. Views may be exchanged between the
reviewers and authors through direct contact (including
telephone conversations, e-mails, and others), if the
Editorial Board considers such exchange necessary.

@ Commentaries

Commentaries describe the thoughts, statements, or
trends and analyses on how to utilize or spread the
results of R&D to society. Although the originality of
the statements is not required, the commentaries should
not be the same or similar to any articles published in
the past. The submitted manuscripts will be reviewed
by the Editorial Board. The authors will be contacted if
corrections or revisions are necessary, and the authors
complete the final draft based on the Board members’
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comments.

(3 Roundtable talks

Roundtable talks are articles of the discussions or
interviews that are organized by the Editorial Board.
The manuscripts are written from the transcripts of
statements and discussions of the roundtable participants.
Supplementary comments may be added after the
roundtable talks, if necessary.

@ Readers’ forums

The readers’ forums include the readers’ comments or
thoughts on the articles published in Synthesiology, or
articles containing information useful to the readers in
line with the intent of the journal. The forum articles
may be in free format, with 1,200 Japanese characters or
less. The Editorial Board will decide whether the articles
will be published.

2 Qualification of contributors

There are no limitations regarding author affiliation or
discipline as long as the content of the submitted article
meets the editorial policy of Synthesiology, except
authorship should be clearly stated. (It should be clearly
stated that all authors have made essential contributions
to the paper.)

3 Manuscripts

3.1 General

3.1.1 Articles may be submitted in Japanese or English.
Accepted articles will be published in Synthesiology
(ISSN 1882-6229) in the language they were submitted.
All articles will also be published in Synthesiology -
English edition (ISSN 1883-0978). The English edition
will be distributed throughout the world approximately
four months after the original Synthesiology issue is
published. Articles written in English will be published
in English in both the original Synthesiology as well
as the English edition. Authors who write articles for
Synthesiology in Japanese will be asked to provide
English translations for the English edition of the journal
within 2 months after the original edition is published.
3.1.2 Research papers should comply with the structure
and format stated below, and editorials should also
comply with the same structure and format except
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subtitles and abstracts are unnecessary.

3.1.3 Research papers should only be original papers
(new literary work).

3.1.4 Research papers should comply with various
guidelines of research ethics.

3.2 Structure

3.2.1 The manuscript should include a title (including
subtitle), abstract, the name(s) of author(s), institution/
contact, main text, and keywords (about 5 words).

3.2.2 Title, abstract, name of author(s), keywords, and
institution/contact shall be provided in Japanese and
English.

3.2.3 The manuscript shall be prepared using word
processors or similar devices, and printed on A4-size
portrait (vertical) sheets of paper. The length of the
manuscript shall be, about 6 printed pages including
figures, tables, and photographs.

3.2.4 Research papers and editorials shall have front
covers and the category of the articles (research paper or
editorial) shall be stated clearly on the cover sheets.

3.2.5 The title should be about 10-20 Japanese characters
(5-10 English words), and readily understandable for a
diverse readership background. Research papers shall
have subtitles of about 15-25 Japanese characters (7-15
English words) to help recognition by specialists.

3.2.6 The abstract should include the thoughts behind
the integration of technological elements and the reason
for their selection as well as the scenario for utilizing the
research results in society.

3.2.7 The abstract should be 300 Japanese characters or
less (125 English words). The Japanese abstract may be
omitted in the English edition.

3.2.8 The main text should be about 9,000 Japanese
characters (3,400 English words).

3.2.9 The article submitted should be accompanied by
profiles of all authors, of about 200 Japanese characters
(75 English words) for each author. The essential
contribution of each author to the paper should also
be included. Confirm that all persons who have made
essential contributions to the paper are included.

3.2.10 Discussion with reviewers regarding the research
paper content shall be done openly with names of
reviewers disclosed, and the Editorial Board will edit the
highlights of the review process to about 3,000 Japanese
characters (1,200 English words) or a maximum of 2
pages. The edited discussion will be attached to the main
body of the paper as part of the article.

3.2.11 If there are reprinted figures, graphs or citations
from other papers, prior permission for citation must
be obtained and should be clearly stated in the paper,
and the sources should be listed in the reference list. A
copy of the permission should be sent to the Publishing
Secretariat. All verbatim quotations should be placed in
quotation marks or marked clearly within the paper.

3.3 Format

3.3.1 The headings for chapters should be 1, 2, 3..., for
subchapters, 1.1, 1.2, 1.3..., for sections, 1.1.1, 1.1.2,
1.1.3, for subsections, 1.1.1.1,1.1.1.2, 1.1.1.3.
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3.3.2 The chapters, subchapters, and sections should be
enumerated. There should be one line space before each
paragraph.
3.3.3 Figures, tables, and photographs should be
enumerated. They should each have a title and an
explanation (about 20-40 Japanese characters or 10-20
English words), and their positions in the text should be
clearly indicated.
3.3.4 For figures, image files (resolution 350 dpi or
higher) should be submitted. In principle, the final print
will be in black and white.
3.3.5 For photographs, image files (resolution 350 dpi or
higher) should be submitted. In principle, the final print
will be in black and white.
3.3.6 References should be listed in order of citation in
the main text.
Journal — [No.] Author(s): Title of article, Title
of journal (italic), Volume(lssue), Starting page-
Ending page (Year of publication).
Book — [No.] Author(s): Title of book (italic),
Starting page-Ending page, Publisher, Place of
Publication (Year of publication).

4 Submission
One printed copy or electronic file (Word file) of
manuscript with a checklist attached should be submitted
to the following address:
Synthesiology Editorial Board
c/o Website and Publication Office, Public Relations
Department, National Institute of Advanced
Industrial Science and Technology(AIST)
Tsukuba Central 2, 1-1-1 Umezono, Tsukuba 305-
8568
E-mail: synthesiology-ml@aist.go.jp
The submitted article will not be returned.

5 Proofreading

Proofreading by author(s) of articles after typesetting is
complete will be done once. In principle, only correction
of printing errors are allowed in the proofreading stage.

6 Responsibility
The author(s) will be solely responsible for the content
of the contributed article.

7 Copyright

The copyright of the articles published in “Synthesiology”
and “Synthesiology English edition” shall belong to the
National Institute of Advanced Industrial Science and
Technology(AIST).

Inquiries:
Synthesiology Editorial Board
c/o Website and Publication Office, Public Relations
Department, National Institute of Advanced
Industrial Science and Technology(AIST)
Tel: +81-29-862-6217 Fax: +81-29-862-6212
E-mail: synthesiology-ml@aist.go.jp

Synthesiology Vol.7 No.4 (2014)



yrkvtuy— HBHR

Synthesiology 5 7 &%

E7EFS
iz
BNET— 8 DA EEFIH O T AT A

B (2014)

—L =TT 2212 L BB DT IEA - Gl AR - B - 7 — 5 N—X —

F—T 4 ) R— g LS e T ik

— i 03 FE BT3B [ Bl By & & DIRG9 7% H 7 7 —
RMACT T ARG IRBEENA [BAGITBIABE S 2T 4] DFEHL

— B TR TEBEHIFI O [ 57 12 51725 BE R D 12 ] —

F Ty R RS & B L7oA R R S AT 4

~ IS B 7> 5 2 F T T B 2o T ks —
FRBEFE T e KA - B B o5 4y b7 — 27 EBUIMIF T
~ LTIV IHNR R N T =2 DD MR T D~

E78%25
hiEst 3%
HEORERLTIET S [RS] OERERE
=7 7 AN=HDE R T A DB —
v —F —KFELEOWFE T
— FHEIHG Ze T — BN A7) FE R FADEH 7 HIFL T
V2= IC D SRR RERS 7 D% R
—FEHAENDEERERT 5 DB N F1F3 BERED L1271 T

co B WL B DA

< BkOK IRSE

SER =L AR RIA Lk Bk

C R R, R )

© ARG R L IR

SRR E7 R NN O

o AR FIBA, = B

<o BRI RE—EB. KO =24, AR BEZE, & Y6F]. Nuttapong ATTRAPADUNG

WESHT O 7 740 Y THM DS T12HF /854 80 T+

—TOHN T TL T ZAT R T T =5 TN &> NI R HE~ — SRR L NSE A

RV AR EANIZ & B FKEEH G OR8> A7 LB 5

— LMl TR 5 R BT REE T2 R — NN TD A > 5 —T 32 FDFEF -
- MURR PTERL K MR R R SRR SR /R T ANt HERE

Synthesiology Vol.7 No.4 (2014) — 269 —

1-15

16-26

27-35

36-42

43-56

68-80

81-92

93-104

105-117

118-128



MH®K

FE7E8HE3S
hiEst3%
BRI & 2 AR S5 2 458 34 i e A LA B0 I - D B 58
— G RRB FEF D BIZE I 707 7 F BEIN FE R 12 35172 T 78 [ 7 — R
HOHUKENT D200 7054 7 L1 B
~ AR #% 2 FH L7 #1521l = <o IR FIFE IR A
W B I NZ Y (HIDIC) D HAN B %S
—INAFLZ = NFEIDN S F 75 > MMEF B FEGITE— <o R R, WPH R
TR ZNZHR S AT — N EEGE &L Z DS H
~ A NR T — FEFFEE L 2 5O [E i 2 i 1 2 5~ <o R R, o AL
BRI B TR B AR D B 7
— G 7 o FILEYB LTI T ZI % D F I OB MPIDEL# HIFLT— - - - Bk 8. Wl T
E7E8H4S
iH3EmsL
AN T T e H LR B
—MDETY > - HRBMAL~— <o o OKHD NE, VEEP OB, JORAE. BEH EBA
HE SR T REZ 9% 57 51 > A7 2 DB 56
— 7)oy h— P RAE T PC R~ — b 74> o TG BB TEH] - <o mAK L R W
AL A R L— b BT AR S bR 5 P S A o0 B %6
~ B~ D@ 7 AL T~ <K IR
4 RITHEHRIR S AT 2B 5 [E B e b
— GBI RN R D] |- & L VEDTE LR — <o CPH HE— R B WK RN EH OJER CPEA AR

N5, & s, N B CFi EZE. 31
AT IR X A REEE O AR
— BRI A~ DI FE 1 — c oo BRI MRS B ILDT R RSIE EERE, LR 5. RS Bk

140-153

154-162

163-178

179-189

190-198

211-219

220-227

228-237

238-246

247-257

- 270 — Synthesiology Vol.7 No.4 (2014)



i 5 PR L

SHOMIEm LA BI L L7 EEITEBRILET, ¥
T BT S MHOBHICH 2MEREEHNF L@
DEA ¥ b e TEN 2T TN TT . ERDmERLE
%%ﬁﬁ‘bf:%@ﬂq\ IR LW 2= ADPROCAATEF L7z,
FoBl % i aEic L-H 0565 4 4+ — Fogsi & 8 e
ﬂtfHﬁAB%#/—A»%@iﬁ%iﬁ?é&éf?o
LA 7 A ORI EOFER AR AR L TR 4 OF
m%%a&n EINOHD A R AT — 7 RV T —DEGE L
&, BHEPCEERRTHRA SN, AR A lifie o720
®TTOiéb$%#?@é%m“ﬁn®k&%kaxiﬁo
Synthesiology it DK & 45 ML, DX ) il &
iz BN E O THMEHE 2 ZHA 7o A THRELTW
CHBREDPAF—UHZL->THEONLZ L TT . ZDD
AE ISR FIWIEE DT, SRSCREB AT i % G285
B720DYFIF LS TWDRRE, FEE b - TRl
THEERHZHETEY . ZOFEIIIFHICHERNTT, EHD
FRCEB T 200, disOmMERFL P UMNE L2S W
LOWRIBID B [ it & Oiian) T o FMiam ik TRHE
HRETLE2—2BIFAa Xy bVARERS Z & I3E
HYFTA, Lh L, AETEDZTERES LHERORD

ENERRHTHZET, BHICL > TUTHADE 2 Tl
REZRNZTZENTEET, FEmo ) & D IEBE KA
bNbOPEETH ), REMWICEREIELZOTHOT,

AT RZER, a3 XY b, FEEPLONELZTE LT
FHFEICEFLEDET,

RO N T LRI 2@ T, i damie
FICBU 2 MELOENOET 2 M#S L, HEMITFHHE
BIHEI Y AT AICHET AWML TR, BHEEH S PAN L
HEFEEECEHLOEEZROTVET AS U, FL—
MBS X O WAR B & 2 BEEIK O 5B % i
LTI, TWmB T —OFE I LCTHRE L 725 OE],
EARMZ Al o AL o 35 e i Bl o 5 IS 5 58
AL TWE T, 4RITCHIHER > AT A2 3 %0

Tk, FEHEOOUPOFREZMZ ZambziEML. HEO2
HWT 25 —A%RHIENTEET, 29 LT, BWMED
EO N[ EEE L OS2 RICHET I E T, Kikokt
BRI D 2 5 LB U E T, [&HH & O] OEA DR
RERIIOWTIE, L WEHRRL CBLIEE1T), BLY

FERRE (ES&E3YS) BV TH LM hTuEY, &
DT, TBRO72ZFUEENTT,

CTESE TV S

Synthesiology Vol.7 No.4 (2014) -271—



Synthesiology B 7&W 45 204411 H FiT
Wi YveitruY—WEEES
64T ATEBUEN FESEBTR A ETE T

YrkevAuY—HiEERA

ZHRE &l g

HIZZRE 0 BUk, %ot 5

wpe (iR L OMAETE) « SR SME, JEOK R, HIR FE. ERR R WE TR

e () R iz, R SOHE (BRZATBOEN BT AoV —pESERAN R A BITERRAE) | B W12 (AL pkoNatd) |

AREN (FRRHRSA) . mTEF BER] (BRESRRRSA) . I IEAT

s () @A IEFR

ZH R EEE] BT BTG, —AF B (RS BH ek (RIS TSRt 5 —) L /NEF B, Sl 5. &
HUOIER AL R MR EE (BB I BRE R WL AT G ROZATBGRN B v — - S
BRI 20 . 2R HAN Rkt J-Space) T3 St— Ml & B FH2 (RILIITLETRRE
REF) AR R BRI MRR B 38 GO ARJE il =0 %, il ED6, # 1EW REF MESR, %
B 3. H Bz BRVATEGEN BHARi IR ELBEHE)

F R HOLATBORN BEEBAMAS AL IR BERAAHIEEN ¥ e A nY —HERRETHR

Rva b YrkvruY—HELRESE
T 305-8568 O IXTIMER 1-1-1  FRUees 2 FESERR AT FE I A TR A b E SN
TEL : 029-862-6217 FAX:029-862-6212
E-mail: synthesiology-ml@aist.gojp H—24X—3  http://www.aist.go.jp/synthesiology

@ AGEH AL H O MBI E 2L T 70



Synthesiology ...........
-

Research papers

New research trends in artifactology

— Modeling of individuals and socialization technology —
J.0t1a, N.NisuNo, T.HARA and T.Fuita

Mental fatigue measurement as application software on consumer devices
— Introducing reliable fatigue index to daily life—
S.Iwaki and N.HARADA

Development of evaluation technologies for sedimentary characteristics
— Applicability of the technologies to the assessment of methane hydrate sediments —
N.TENMA

International standardization of four dimensional radiotherapy system
— Enhancement of effects of irradiation and assurance of safety—
Y.HIrRATA, N.M1YamoTO, M.SHIMIZU, M. Y 0SHIDA, K.HIRAMOTO, Y.IcHIKAWA, S.KANEKO, T.SASAGAWA, M.HIRAOKA and H.SHIRATO

Preparation of superconducting films by metal organic deposition
— Research and development towards a fault current limiter and other electric devices—
T.MANABE, M.SouMA, 1.Y AMAGuUcHI, H.MATsuL, T.TsucHiYA and T.KUMAGATI

Messages from the editorial board

Editorial policy
Instructions for authors

AIST11-A00004-14 Published by AIST

FI07 @  ASo[osauig

e

%

=
Sk

Jiga
o

0]

SIHIEHObES



	7巻4号A論文のポイント1112
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