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Development of real-time all-in-focus microscopes
— WYSIWYG in the micro-world —

Kohtaro Ohba

In this paper, our struggle to realize a high-speed digital processed microscopic observational system for tele-micro-operation with a
dynamic focusing system and a high-speed digital-processing system using the “depth from focus" criteria is reported. To realize the
system, each functional element and its system configuration had been deeply discussed not only in the academic society but also with

several companies, and the final product system had been developed after several trials.
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1AM (X,y)=IM(FV.x,y): sHifEsE#
AIF(x,y)=0RG(FV.x,y): £ REIRIER
DEPTH(x,y)=FV: £ aiE8 E5RIER

W

[ #71 AIF(xy) DEPTH(xY) |

A 4

Y

K5 ZBRTNVIYZAADTIE—F % —|

A A—IXEY v 7
N A A—JAEY NTSCEF# A
(10) 1 (AIF) [ oms
256*256+8bits l ™ AR
0 HILEES M e Ao
TSR =5ECCD > |aplacian filter [ s <~ (am)
1000fps median filter
A
l Fv DEPTH
e DAC | ax—IxEy NTSCEFH A
> (DEPTH) 30fps

K4 BRTLVIYVZALDIDD Y AT LK
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AIF (x.y) =10 (x.y); SHamERIEK
DEPTH (x.y) =FV; #&  BR B AR R

|
(7) W7 —F
output (AIF, DEPTH) ; Wi{§7—%

4 SE1RFSH
FROTFEEERL L ERETEBTA 0123,
SRS 2 R IS BB SR80 [R5 2 3 1R
L5 EARkOEN 5, 2T ERV AT LK
BRIIRDZDTH D EHSH LIz,

(b) e i A5 B - i o 5 B i 1 D] B

(c) widiwfs

Bl ZIE 8 B o0 fE OB A CALBE A AT ) BB ARI2S
BT 20152508 TH 5 30 BUEH OFERERH T
OW N %A1, 30 Hz To A o & H B 5
by FNICEIL 226 30 X 8 T 240 2~ / Fomifo
B AREUILDOAY - FHEREN D (K6), E/7 1
512 X 512 W FE T 240 I~ DA, €7 - ME 100
MHz (2 EWBE RIS 2 %0 [IREIZ 30 Hz THAT D

SESER RESER
R RG |»| BEEEGIERHERS

o, [mes]

BRI E R R

6 MO Y AT IR

B7 WL Y A
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PEAE, KEERE. L IIERIEREE B TR ESDH Do
(a) veiodi vy 22 46 RUBSAR

BIBOFIE 1 5HE, BUE 2 SHCIE w2 5 ik
BELTid, STy —CHBE ST EENL Y
Rx 7z By BRENIY T #H T SHIChITRERER
2B EEREHENE DD, MBI HAMTE - HIE—Y)
B\ WG NAENTTIF 22— THIATAT T
LxERE S, AR X S, PZT 2N A BV ZIZEIN
FTHEEEZEZDLT LI, ZOLYRIIML Y AHh 5 M
LY RICBALT A2 LB TH %o 150 Hz FREEF CTHiH
PENTIZZOFBEBIINET H 2 EAMIEENT WS,
B 7 25 ARV ADFHE, X8 AZ Dk, X928
Lo XERENRRE ORI CH b0 ZOL Y RIBIEEMR %
W HEITFRDOFT TATH S, ZOWEHLEEL Y ADHRK
DRI ZOFEHENETH S, ELVRTIZEVHTATA
T 75 L% AR E) S5 O T i fE N s o B B hs el
eI o7,

(b) T3 B A4 B i I 5 S B i B Il i

3.1 DN 1585 T 0D a3 B iR AGSE: & v o ] R AL P
HSMEIIOWTIE, #fEFE S ADC, B AT 478
HNELTWBEYarFy7Tefviz, EVarFy 7z
WAHZET, MBIZEY aryF v TONIETREMEL, mk

PZT (BT 7UFa1I—%

PZT 25,
\\\ ‘\\’1

AT VVARF—)ViR
(@14 mm, t 50 um)

HSRIAT IS \
(150 um) HISRIAT IS s
(@14 mm, t 50 um)

8 WAL AR

PZT I\4EILT 7OFII—%

e IAEILTEIV
ma / /
B

|

/ |

HSAFAT IS R
9 WAL ABEE A

Ell
i
1
|

= E

|
I
'
|
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WEEIAEE L, STTIIHMNIERSH ) Om{gT—%
HEBRUHREN DL SIS, TIFLNRTLLVEOEY g
YF 9T THDH, ATz—F D IVP #o MAPP2200 %
Hnrze AR E LTId, 256 x 256 W% o CMOS 1
A=Vl vHk, 256 D ADC. 256 D351 )70
toHhbhb, HiETHRRALIIZ, SIMD"? (Single
instruction Multiple data) WLPEASH] BEZe B {RALEL 7 L T
VALY, WHROIY AR EMIEATEHIATZ %o

(c) MFVBIC X % BBk

B2 iR 72 2000 4E4 B L, WHOTL—LL—bT
DT I IVEHGILEEA A3 472 DD X9 IZFE LS T
Wb oo, 7L—aL =& IR LIF 72 E ok
GREMBIZ, BB YarF o7 2R L T EE
LAEVWEVIDORHIRTH o720 bHAHALTYarFvTD
BRI VMR EORBE R h 5 Lvwbit, B
DEEE N2 THRIZLDD, P 2 W72 w2
F7aL AME1 BT Az —F Y TRESNTHE
YarFv7 MAPP2200 vy, ik 3 2G5 E 7 )L
TNVALEFEETLHILETHEI L7, WHEHELLTIZ2
BRETEIIND, HYTHL7L—AL—FTOHE
REHELE I IR VD D TH -7,
RFFLELEING, BEHLIERTOF7TF72T >
TANTEFFALTAN T, BN T5, &
DU AN—FTZTLL72bDELT. COEDHKBTH
ATHENE L FHICBVWTE Y gy Fy T TEELHIE

)

R ey | e 1]

rRel [ in [ 16 [ i |

R3| [+t | 110 [16+1, i+ )]
R4=R2-R1 | |I(i,i-1)-|(i»1,i-1)| 16,461, ||(i,i+n-|<i-1,i+n|
R5=R3—R2| |I(I+1,i-1)—|(i,i-1)| 16+1, )G, §) |\(i+1,]+1)-\(i‘i+1)|
R6=R5-R4 | I BIRELED Tyt o, paio| G0
rRe[ Ty [ oy e |
R7=RORR) [ [ i.ja | 1D [ 1) |
Re=LORR2) [ | i) [ e [ a2 |
R9=R7-R2 | [16r20 0 [ @i | i |
R10=R8-R2 | I e
R11=R9+R10 | [ 222050 [0 146 v2000] weripen o]
R12=R6+R11 | |\(i+1‘1~1)+\(\l1,m 1G-1, JHE1, ) 141, 1D, #1)

D)+, 2)-410, 1) | A0 TG -4 D) HG 2G4 7

10 SIMD P X 25T 53T ¥ 740 Z IR
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100 112K Fo W —FoT7id SIMD AL 7%
Dl F o T THAHEIEND, Lild IQM AT 5720
(NN ST =R QST TE SN RN TE - kg Ay IS P
T TTITIT Y TANY LR YGRS S Z L h K
DHND, FNEFNOMBIZDOWT, SIMD MLELL 72151 %
R TNENOWEREE RS L. B4 E 5
TI7I3v7 v 740V (K10 D R12) EFAL (K110
R5) DFERIESNTWBIED G5 H 5o

T, BTG LZZBICIZ S OB FE 2 B E1C
L7%A35, FPGA #H\WT IQM iz 5§ %Y A7 2 %4
B L720

1999 AEITHAEL 723 E 1 5 AT 2 OB % 4 12 12

Rl [aib[cid[eif[gih[iiji[kil]
Re=cros(R1,1) [bia[dic[fie[hig[iii[lik]

R3=R1+R2 [at+bia+b[ct+dic+d]e+fietf[g+hig+h] i+ | i+ [k+ ik+l]

R4=cros(R3, 2) [ct+dic+d[a+bia+b]g+hig+h[e+fie+f[kH ik+l [i+i]i+i|

R5=R3+R4 | iatbfctd [ ietffeth |  [k+fiHi |

cros(R1, 1)

Rl [a blc . dle flg nh]iijilk.1l]

Re=RORR1) [ ia|bic|die|fig[hiili k]
MASK() [0f1]0f1Joi1]0o T1Jof1]0 1]
R3=R2&MASE(1R) [0 a]l0ic|0O el0iglOii]O0ik]
R4=ROLRT) [b c|die|fig[hii]iik][lia]
MASK(T) [1TiofJ1iofJt1ioJt1ioJ1io]1i0]
R5=R4&MASK(1) [bi0[dio[fio[hio[jio[rio]
R6=R3orR5 [bialdic|[fielhigljiiillik]

MASK() [OfTJOi1JO(TJOi1[Oi1]0 1]

MASK@) [0lO0J1 1J0f0J1i1]Joio0]1 1]

MASK@) [0/ 0JO0J1 1]1i1]0i0]0 0]

11 SIMD JLFRIZ & 205 i S L B i 4

12 GAfE 1R
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R

AP B LT, WAL Y AH 5 160 mm DOHHTIC
35 mm OBATEZFF O AR A E TR ZIT 72, HE
FiBEZ 35 mmOEIOYEE NI N—FTLBREIIRE TS
DIZ 21 MOWHEZI) AR TN B 2 e s, BATE
fRARIEIX 167 mm TH Do ¥ AT LDZERRIR BT
AR DB IARAE T H05, S D4, 16 mm X 16 mm
ZWRIEAREE 256 x 256 TUBTHI M. 62.5 u m/
pixel DFFIREEEFFD,

CZZTHOZZWEWELTIE, HE35 mmod 4 BEOA
THZRET IV FBROBDOT, 1BEH ¢ 10 mm & 10
mm. 2 BEH?2 ¢ 7 mm &E 10 mm. 3 EHA2 ¢ 4 mm &
210 mm. 4 BHA ¢ 3mm EE5 mm THhb,

ZOWE, FEAHHEAEI LRSS Nz 21 O %
D—ERZH 13 IR HibD &) 2MHEE§Z &1 X
0. RS K13 58 VR R - X 14 sEhveh s
BNTW5, EENMERAKIHELTHLbOD, BITE
FRIETHBL T2 IBAVNS N & BATE K ORI
BABNZEREDPL, RELRGBMLIARD O,

AME 1 SRROMREE LTIE, FHIROKRE S DFESCTLD
A AREEAENARALFTHH OO, WLHKERIZ 2 FF IS 1
BEEOW L5 NTWivyy, MAPP2200 THO
RO AR - ALIRIL 1 AT 2,000 #225 3,000 #%
RN OIENL, WHIFHOEIDRREELT
31D aZ A8 A/D AFE R THILL S HE T 5

X113 AxfERimifR o R &1

14 VR #F5fl
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ZAONBVTeD, 8 ¥y b OFAREE CTH{FZ LY AT EE,
256 M MELEZ 52 BRIKETLLERH DL, 2)
SIMD 7ut v ¥ D7 —F727F x 28 “AHE R L L 72
BDOTHAHZE, REVPEITOLNL,

5 ZE2RFSH

ZZTi, 30 7L — 2RO FERERIBI A EEE T 54
A AT ORNE 2 FHAEFEBT L7008 2 K FS #liC
DWTHHT %o

BBOPFEE > AT LTIE, BEREIIBNTEZ LD
FEREATHORRESE 7+ 0 s DRI BLZEMNTE
720 SOYVATATIE, MHEEETAARTDARXTNYF
I, RGRE L G R S e D vy — T 2 —
AN R R R R %AW R L 375 LVDS 2 flnb 2 & T,
P AR M & R AL PRSI B & ST A S R REE L
720 ENEIUTIIRD i3 3 BE B AR R R 7 F S X T)
CERALIE PR (FPGA) Rz, O X ) IZHEAF
DG ER=AL LT LI LX), B E~DE
WRESCHNT 2L F R 5o

CCCTHIFE L2z 2 SR oM E X 15, % X 16
IR T, i - )ik CDS (Correlated Double
Sampling). ADC ##CHHET VI NA VT =T 2—AD
LVDS IZ& s, WGBS CimR s b, 22
THEHEA AT TH 5D, LVDS 1Z1N A L — hOBLfR
B Rk b g AOMMEL V5 72— ATEICT VZIVOW R

Clock Gen.,
cBg > s
ADC

VGA €% PC 1/5-71-2
LVDS

EERER
BITEER

| LET TSIV |<— 7T

DAC

K15 #E2 5Ty 2547752

16 #A1E 2 SHsREsl
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TAAT VAL TN LB TH B, WEHENL YA
D7 AF ) PF AR IEERE A A TGOy 7 V2t
L= 2 5RMESE2ET 30 Hz 0/ aF ) EE5As
#, LY XBRE)7 > 7 TLY AR BT 5, W{§LBET
IANT V5 VBRES T IQM 5, BRI ATV,
VGA (Video Graphics Array) 85 LTHII$5, =k
JE7 - #1Z LVDS 5% T PC 12§39 5, PC Tid PCIN
ADLVDS ¥ ¥ 7F ¥ —K—=FTTF-¥%&%l}5,

FEAR I FE SRR RS B, SR L R L b o & flio
O THELE» 57205 TUVITIRLDHIEE 1k FS
TRERZEYarvF o FICEELLZIENS, T0E
FPGA IZIIBHSAWHE T, FPGA HHIZT VT X L%
BIET2LELNH-7-DL, FPGA MLHZ FHIZT 5720
ICNFBAE) 249 LD o772, AB)EREZE
LR UTEE ol TSTRIBITR LB R %
FREFTLIETRAERVEERFMR LN, FHIRMIC FPGA ©
PR AT 720 CULERAS T & 727230, HIlARD 30 71—
LR REE R o7z,

17121, BRAYE 2 SIS X 2 BRI % R 9, Rk
DFVE1 G CTRLDD LSO IR ER->TLES
TS FEBIIIEDOFNIR L 722 R E A D5
ARL7BAT EERSEE TRI ST w5, D), %7
L =2k LT 8 T ORLERD 2 S, 3lME 1 54847 0.5
TV =2 THo7zDITH L, HIE2 FHIE30 7L —
LR THDI LD, 60 FEOMIHEEZFTNDI LI
%5

6 SE3XRFSHE
CZEFTOWIETUTOZENHLIT ST,
CBEAEDEREA AT DH ATy FELVDSEES &

(b) BYT=ER

(C)2FERER2

17 3 2 S Bl

(d) BfT=E &2
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Ty el 5 L NH O EEATTREL 2 D BRI

— R DFPGAZ F\ 7= m i F L BEAS T HETdH % o

- BRI B 70 H S R EEAS B, WA HE L Y X TTRET

»Hbo

WELOFHFLAVOHRRL, ZN5 % HHLE 532
DFEFWHEHLC EIVRAN RIS RO RO % 8
WEEHRIIHMEL 2R E T LIk o7 L2l |k
WD DO HOBEMI 2 & RUEEER B IOV Tid, 20k
JEREDORMEN S EERL Y X&) e R h o
720 CZTIEEE 3R FS MIICB VT, BMEE A& EL
TSR Y AT A FFEIT O W TR B,

BEMREE S AT A BWTHE M2 B 23 OIfEi-7-0
(& TR £ R EE RS B BEAR PT Polytech #:%8 PZT 7
7 F 2T —%P721. 20 L K543 E-612, CO T, BHAMEE
DXL AT 175 Z LI X0t L v X% AT
120100 4 m A3 erMEEL LTS, ST 4,
5 HOBMMEBTHOW T WAL E L A e flibld o7
e LTE, MEEEL Y ZATRLY ADEAZZL S
LYAD EZDDDEEASETVLIZD, HEICITR
GAREROEEESELTWAEZ LR, BEED4
MR AR T DB Y TH LI LER LITHN 5,

18 1ZIFFAME 2 B2 N—12, PAMBRICFE R L 720
WEE T AT OB, X 19 (2150 H O a5 B S i 1%
Bz, X 20 \ZIZSAMEE S AT L2 CTHLNZHIEE T2
TURS,

CITHEMREL T, BE2 u m DT ITAT 74/3—
ZHV, ZRITICEELTWAEETH 5o 10 4 m 1
OMEZHNRT, LRHOZIAT7 743=121F 30-40 u
mCTEY AW, 2RHDZFRAT74/3=1212 60 u m
TUEYIMIE>TWAIENRTENS,

RELEHESTEMTANATEH LI EIZED, K20
VRT 8 A RS R SR N T WD, BARAIC

T

18 SHIREE T AT 2 BEBIX
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TSR SC + R AR XTI B OB E - Bahit ORH)

COWARIIHE TH DT, WENEMELTNTH A
ERERITBRERH SN D, 61T, BATSHELELON
TWa,

7 RMERREEA

SR TRELTEZYAT21E, A&t 7+ by
M5 2003 FEREICE L SN2 ZO VAT 2O E X
2LITTR T FEARM IR EE D SRS, HT—
WRIZHIE L7228, YATLADOKREE#BI a7 MC
Wz B%E EHICHAL LRI ZEINT N,

E72. CORGYATATE S N4 RO 6] % i@

0 um \um o
K“ :
10um - " BOum M
‘\\~‘\\*iﬁ‘_ l...-‘\--\-‘h
20 um 70 um
30 um 80 um
\‘\
40um 90um i

19 SR 70 SO 52 01 1R 1)

X120 AxfE S s iR e (Bhm)
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HOBGE B LTH 221283, K22 RiZZICFHy 7
DIAX =K T4 75 K22 TIITEHB LB E:
BEMAEYE FZNFINRLTWS, EHE51 YL X
50 5D DEAVT WS, FEfEELTIE WL Y ADE
SHREDBBRNS, 100 FEREOM WL o X% TIEHE T
BECTHb, IlmmA»S 0.1 mmAEEOEERICE L TIZE
REER SRS, 7 370y OEEHRIC R 5 L BT B
JAKHWHNTED, FHMBEO PR A LEN S, &
Wi EONAFRRP, PEAERELRE TIIRERISIILES
WHDIIMLEEEIN LW N, 22T BEORKEFET
FH A WS LR TR L2,

e ]
22 B i )6
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\\\\\\\

8 [FRADRE

S THFE L7 S 7 2 713, W O SRR
BOMETH 5 WG FUREOFR S OMEE WAT X EHA
LNV EV) R Z FRHIFRT 5720, E2THE Y H
DE o7 WE (EERISR) L. W RYRO = RITHIREL
EERMTER-RRTLIIEXHNE L2V ATLTH S,
SR IR & ST E FIRE I35 2 212 KD,
XF R E SNBSS 5 2 LRk o7z LA LT
Mo, EN LR RIS E OB EEAH TV 5 —J7 Fh
5OX LMK DT T 5 WO LR OME S, ¥
FOESTVBEGRE, ZOEO—J RS DEATED
T REFRMM TS I EERLNIAT) 2 LT £LDTF
WEETELEELN DB FETH L, FIZIR 1E
W22 U AR U i 7 S R A B L 7B, E
YOG D EGHE S N D LR LIRS TS
M COFETIE LI ERIRTLI LT A
M DFBALDOBIINI AT REE 250

WFEW R AT — VIR E LT ) =20 EELT

FER)2—AL VY 7 S B FARICOWTHIEEL
T, ZHUIOWTHHEF LTS Y,

FRIE HN—FLHREE 2T ICeTORST X G
RVa—ALyF) 7§52 LT EDOJNDEDM{R A
TARBEWTESL L) %o NAS—BHMBEORIE D LEE
XMBLDEHETS,

Bl

CORFFEIR, W A T SEBAN BB I SE i (B
BRSO
EROBHBER

RUa—LLvFUvTENfe
=RTTIEMEER

| [
lll.:;l
i
:
. H

il
=i

T

23 RVa—AVL ¥ VT FiEOME
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EDREFEHMAEATER) & TIVTIAT v 7 A&
o N7 77 )% —FRASH, kst rry—odt
FIRFFEIC X0 AT b7z b O % STl RE SEH AT /A Bk 52 it
R EAE 7+ by AFEAMLIL R 2T 572 b D TH
bo Fiz ARWROWELEL Y AO—FIL, 0
B SEHAMBE O RE SR F BRI TR T HEL D =4
a3y HEMONIERE] o—BL LT NEDO (Hix
ANV F — PEEHAMRG IR 25 Fat% 21T 72 (W)
RAzuw Yy —OMEFHEBLELT RAKHET Y
V—=DEfEL 72D TH b,

FAZEEHEA

H&& 1:LVDS (Low Voltage Differential Signaling) £ ~%—
Tr—A IAANRT =T )\l CIRF IR I H)
EFAZ LN TELHERABET OB WEIATHET
WELRTLD . 207 =5 BOL Sl bbbt Tn iz,
XY A THWER/ SN EDA V=T 2= ffibIT
Who

JH5E 2: FPGA (Field Programmable Gate Array ) WLE : F)
HEISE OGN 2 H X AL I LOWRL 7 — M7
LA (PGA) O—FET, 7= 7 LA R FIRIZ
WATVDS D, WEHMLEER 2 121,

JH5E 3:SIMD (Single instruction Multiple data) ALE : j#E5
FKEIZBWC L ROMA THERT— 713508 %

P

— DDA TRBIAT) D,

FEE 4R ) 2= L&) 07 ZRICOWIRE R ICHE R E L
TEBTLEIC, MEOKHIIBEEEZ 2T THbbT
FHEIHAR, RN OZE#EE, B OFRE R
52 ETZRTOW R 2 ZR T A S Tk

SENH

[1] REDERES, J.C.P Ortega, AVLFIME, PR22HH, BEARSE—,
RIFHF, &7 &5, JIEME  EZREHR~A 7 aVRAATO
MM, BLF R aFE, 120-E (6), 264-271 (2000).

[2] K. Ohba, J. C. P. Ortega, K. Tanie, G. Rin, R. Dangi, Y.
Takei, T. Kaneko and N.Kawahara: Micro-observation
technique for tele-micro-operation, Advanced Robotics,
15 (8), 781-789 (2001).

[3] REEKER : R & E N BN AT VAT A, HRD
Ky FFEEGE 21 (1), 43-44 (2003).

[4] HEFF3737483, FEME A £ AT BN SR H 2 T

[5] A7, 5@ A R GRMIIZIREHNEAN, O plus
E, 20 (11), 1251-1258 (1998).
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Trans. on PAMI, 16 (8), 824-831 (1994).

[7] JWREFW, RVGkEZ, AHEE, TG R  RAE%IIEOL
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MEERE
Ky FERER (BBIX 2H7259)

1991 FEHUIL K2 R et L fs T, 1l
4 (T2%). 2009 4E X A7 47 Bk A vE 35
MRS E TR ZE T A e S A7 A W92 M RIFSE
WHE, & FARYY TV - VAT AR S
V=T Fo WATIT AR AEBRBE T CHEEICH
25Xy M HEL, ZEFF A - 0Ky b,
TANRYT T « Y AT LHEDOMRIHET. B )

IEEE. HARBMYSaH. BUE, SId RS MRS #i% 2
RS AR RE HZ, RRURZE RSB R &R
BH .

BREEDER
EIm1 WBRAE
B -3 A UME A RRRHR =S i 2 o 5 —)

R L CTHEFE OGO [FEREHE & E T ROMM] L
I FVYFNBEZIEIOTHERBR 217, Iz R—=2IC
[ R TR 2EZHTD720ICN—-FIIT7 280
T2V AT AMRER ATV, BRHERZ IS 552810k, i
AL FE IR I A R MO SR O B LICF > T EF L7z, THUGHR
OTHEARZLTHY, TITIEOFE 1 EERE,» S BN LET
O—EM, QM HEEOBRNEL - PigE L. @ZFhItkd P AT
LR O E, @Y EERBE R 2 EBEOR G LEEDBOMEMEL
TOMEF:, EVIHIMICIRENRD T =— 27 2RI 2. A 43l
BB BRHBH ML TITVEE LI EDTRENTVE T, D
BTy VAR Y-t L wEEZSNE L,

—Jiv YT A Y =TI FEOMAEAGEEO —DT
Fo RMXIZHHTIE, FHMOME, HHVITHEROEREICEST
HRIEASHFEIC R ). ZRUCONTY FIASHON L > TE LM
Ba3NnFd, bbb, RS [FEIFMAeEmEMEOM S - &
k] BV ERIEHEE S 572 b T Tl AR, ERIZERHM 2 HE
BLTWAMIZ, #REgHEEDSRIEL. ZD0IRDAT v 7T TITH
MLEAHMEIC R Y, ERBMORIRE AT AMEOEBER T, Z
DWRDEME HALATEAL 5 E V) FA 7V E L 2 8107 o7 & BLR
LIL7 $hbb, ROATF v I O EE 2 RINLT
W&, ZORREICHEIE SRR SEL L2 2 e ST, Lz
Ao TRERICIE, BERFAM O TG RAL - BINAERG: ] &
IAREFERELNEHERESNTE T, (FRIZR) (Y rtevtn
V—1%2% pl4l DINENEIE) o ZORFITIELWTL L) A?

-------- -
RER A T ﬁiﬁﬁgfﬁc\A
| iR B o[ gamm
\

............. » /

Ve
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% CRH5 SEkHR)

BELHL WMLOMBIETE > TE TR, NRENZEIL] Tho
720, ENERERE: | THLHOPEBRNT T, ZRsiEvThd
THADREERE ) DANRIAKIEL, BY v 7 LTENRWICEITL
THANTL2OIIEFICHELVERETWE S, FSHoMEIzBY
Tl FOVOMRELONIERIN, ZOMBERIIHLLT IV
TYRALBGE. SHICRENEERTL200/8—bF—LDH AWV
iy ERio [EIE R ZEAL - SRIREIRE R | £V RETRICH
LFrHh0k, ZNLEFFVH SEER A ICKREELASNT
22D, ENOEHZTHEEMZE L LvIHDdh, B
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Portable national length standards designed and
constructed using commercially available parts

— An advanced mechanical design for the iodine stabilized He-Ne laser —

Jun Ishikawa

The iodine stabilized He-Ne laser at 633 nm is widely used as the national length (wavelength) standards in many countries. Since the
wavelength emitted by the laser is directly proportional to the cavity length of the laser, extremely high mechanical stability is necessary
for the cavity of the iodine stabilized He-Ne laser. Many special parts as well as special materials are adopted to achieve a sufficiently
high stability in the conventional iodine stabilized He-Ne lasers while the adoption of such special parts and materials brings difficulty
in the maintenance of the lasers. I developed and constructed a new iodine stabilized He-Ne laser with a special mechanical design. The
assembly and adjustment of the laser is quite easy. Although most parts and materials of the laser are commercially available, it showed
better stability especially against the ambient temperature variation. The new iodine stabilized He-Ne lasers were used for a long time as
the national length standards of Japan.

Keywords : Mechanical design, fine mechanism, anti-vibration mechanism, length standard, iodine stabilized He-Ne laser
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How the reliable environmental noise measurement is ensured

— Development of acoustic standards and a new calibration service system —

Ryuzo Horiuchi

To ensure the reliable results in acoustic measurement such as environmental noise measurement, NMIJ/AIST has developed essential
calibration techniques and established a traceability system based on the Japanese Measurement Law with acoustic standards at the highest
level of accuracy. A new calibration service for reliable acoustic measurements under this system realized a minimum uncertainty in the
environmental noise measurements, indispensable to sustain high quality of our daily life.

Keywords : Environmental noise measurement, laboratory standard microphone, pressure sensitivity, coupler reciprocity method,

measurement microphone, sound level meter, free-field sensitivity, anechoic chamber
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L7 FFT 7F 5AFIC L DR SV A ERIZ LD, BT A5
DANSNDTETT,

BAGS SEERDMFKELSEHROBRDAR
H N S

FERIEOKREOMEZRETE, ERERHREANTHL-E
FEOWEME, 7V T RKFERBOEONEME T IE5D0&R
AHEDPSITIFEAEEOHRRVENCRZ T, LA, EEEICIE
FEENSDREDNKRENVEZADDL—F. 7TI T KIS O
E 4 TP DS DRAEINSVELRZE T, ChiZEBoER
D HA AT AL TR LENC 24T & ¥ED, EoM oo
FEANEL B o2 BARELRDOTLL YD TEAZWZFUE
FEVTT,

FAAY SR, FEFHIOBEEC S TR THRIT T 720
121k, E0XH Rz biZBDblnwEEZ T Ih, PL—HEY T
OWFEEIE (RIESFES) 5Tk GHUZY) [2h0 T hHrvid
BB OREREZ L TH V2 Xy aviddhbsTLEI DN

[ RN =)

THRIEO LT, FBREBOFBRTH LN 8 1. TEEEDR S
B L CE R BEEOBMERFET L. BIEOT Y T i E OB
LOEIP/NENTLEERLTVET, TOFFITIE, SRR
LHEEIELTVET, ZLOWRFIIFIE 3288~ 7 ak s
DO—RILIEHEIL, HAFCOETERIRA— D =P RELZBOT
Fo RIEFMHZ B AT EHHEORVK IEEIFOhETL. A
TP S OFFMIC L FE 2T ROPED ZIZEHLEH ) &
Ao ZOTOREROILBNRITZENT TH, —RKRIEEEZHT)T
BA%E L 7-WFZE it & IR 55 O H B e 2 L A IS BITEE 5, W
UA—H—D—RKKIFEBEZ VTV, EELEICBTSIE
FERDIELDEIVNEVDIIHR LR R T, I L TIRKIE
FEERETELZ2TOHMN %D 720 28T RIS 5 BRI e
L7, 7Y 7S TR IAE GERDT) 720 T3, Thooff
FEFT DSBS L7 — IR AR RSB ORI, M EBRESEA - — o
DBOLIZRAYETOT, EBEHIEADSINAME— D[R 55 P O W GE
HiETd, BAas—RIEEEICEAIEHREE, BURTIR XL~
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W8 - BEE R OB B WS HER S 57 ()

HLTWEEVAET), SRIEEDOFKZBEL TV LD,
K55 BEHMEN L0 ELEEE L T,

BOED G, TR O BEEOL TR ST —2 P
F72DITIE ERIFSHE LW EE DRSS 7 12 Ko TR I G E
LT ZERRETT, AL THRARZENE, FrDETOEIX
BB IE R BEPH PR T, 2SI & 2 MR
R W BN EOL I EOFEBD /-0 DI EMHLTVE T

[FEEL, E RS SR DB 2 R4 R R HIBTELF T, BT
BELTRIELTWLZELRIR T, [Al— DR IEEHIZIEDWT
RS B 2 AT WSR2 REAEST 2 2 L7200 Tl e KIE
FFECEDMEREROBAEEZRALL T LB RETT, Bl
I —KBIES N DR~ A 7 0k v W E 5 & TS
X HEROBEEEOMRIL. BURTIEHAIRENTwE Eidwr
Ao

GHENE RO IEFEERPWE A —, TV F2—HF— Il
Tid. BHEOWER ROBEMEMR OO, ERFEE~DOIL —
FE) T4 ORERIET T W T EIZNTET 2k A A S 5
HOFEMAAN K TH B EZFRAFNTE I ENVLETT, KHHF
DWEBITIIIZFORWVENZ T,

B4 ERROSEOERN - HRHRE
I (TR BB A < RESEHAN S A W ZE T 3 Al )

HORME] 2RRETDLEHOMENE, Pl - B BEHY.
ZORIIIZIEHICE RO L= F = FAEL TV E T SR OBl
R NICBLT RIS HRRTE [FoRE] 235
FEBR - HES I 2EFNCOWT, ZOREEBREMEZE N,

[ (R =)
ARLTHBRZZEIS, T T, FEBGL RS 5584k
FTAHEGOWENBEEHUIND LRV F L2 NSO
FTEE %N A58, fEROFEL NVREHFL NV b 5Tl
FENT =L NP EIN L LI RoTETVET, BFlL v
. WE R TOREORBLZEIEWICHMBE LT VOTT 2, T8
T =L NV ERD T, B HE O 355 8 & k% 5
s LN TEET,
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TH T — LRV OB MR T 51213, L2 [
T ORERIEHEM ORI TR T, HiEFHEIE, R
W 2 RN ETES HE T =L XVEHHOFH T,
KIEFEADILMES R BHIUE, B IERE R & OB IEIZL->TH
BN =L RV ERDLIETEFE T, S HRERT I METIRO K
BRIEHMZRIEL, T2 — Ol L LT TAZ LT, 20—
P LB R RO R TX LI T T,

#EmS HROHRUVLE—ENDD OIRE
PR CTE B

CNE TORFEREN SN EL T O AT, kOKEHZHPL
7o L Z DIFPLZINNG TT o 72 UL AL DWW TB 2 {728

i (RN =)

TR EORIICB VTR DM AR LBl i, <
42705 OEEEEDOAREEIED R HZE T, ikl raky
DO—RRIEV AT 2% HEE L. RIEY AT A OBLANGFEISR N
HAMENSZBREICBIILRAE TR ST /22T, vf7ak
YEDSDDBENANRELRDTRBOPEVIFEVEDLDEH Ik
D, ZORKEEZBELELL, OSWEETLE, YATLDEE
BIZEo>TIRED T, YA 70 RV BEORNLEWRZBEETEHEHIC
ol nwH 2 ETY,

REEEDFFT R 15 L2 72HEIE, AR TR
BEADEBEOEI,, BREORELM (RE. ) KA <1
UKy OMFEAR, 470k e LTHIESEA7-OICLELHE
WEEOHN, <A 7afxr 2707y 7k LIz &I/ 70k
bW AT, Lo LELIN 2 BEAOEBE DI oW H
. WINLMEHREEZFHHTEXLLOTIEHYFEATLL,

CORZER G, WE 2N Y EEEBTHRETLE0H50
TR, WHEBLETHo72dDD, HbHEXIHEIKELEILT
LEVIREHE DL oTVET, T, HAMESNT—EDF—
FRPAFFL. 2 OME S & AT SR X S WEZE TS
L F T KRR, i EHETSETIC 3~ 4 DM
fEZELEL,
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yrkyviruy— W

BIRERNEIOVIINMEEZED
INAFA D TAIT 40 BB
—  BIES—5y NEGFOBEBNIEERT  —
ARG B, NEP S

KDL EHRT — 5 DIEMAIRDOP NAFA 2 TH T A7 AHAMOBENTS LD FEER EDORE R A ZRR L | FEEROFHE
BT HIERERM T CHEK T2 ZEBMFEEINT VLS, ZOHOL & BB ET 68 28 7 BB R34

(GPCR) ZHLLMZ, 7/ ATHI D H#EARF 2 FE LT NS DR 21T ) 72O DRI T T4 V2L 2 DICHFE R % 18
FEM 2 BRBEIRATAE & 7 — ¥ X—Z (SEVENS) & LTHIY LI C& 720 SOaT7HM B ILFEWIEOIFOK LD ZDOBRIGERFE I
BHLZDPLESHHNT WD, ZOMINUL, ZD0HER (REIPIK SN2 7 B, EBRITEHE L 0% 25l Biir( > Fax— 3
YEREGEEE) BB L UGEGIIRO L #EROENT A T A T 2G5BT IO ENER & L TES TS 543y
I RETH %o

F—O—R:G I INTHARBMZEER. /0, BEFFHE, G &Y 37 T BGRIE T, MBI, SEVENS,
GRIFFIN

A bioinformatics strategy to produce a project structure of spiral development

— Comprehensive functional analysis of the drug design target genes —

Makiko Suwa* and Yukiteru Ono

In the midst of the information flood of biological data, the role of the bioinformatics technology rises. This technology is expected to
provide information to reduce the risk in the experiments and to help the designing of the experimental protocol. For this purpose, we
mainly targeted a G protein coupling receptor (GPCR) and developed a computational pipeline which identifies these genes from genome
sequences and performs their functional analyses. The applied results have been worked out into an integrated comprehensive functional
analysis database (SEVENS).

This core technology has become the trigger of collaborative researches, which continues today in a spiral evolutionary form. This flow
is the dynamic form that continues advancing by the interaction between the research direction determined by three elements as a driving
force and the direction of the life science fields progressing rapidly. The three elements are the core technique matured for a long term, the
close cooperation with the experiment researcher, and the environment producing technical incubation.

Keywords : G-protein coupled receptor, genome, gene finding, G protein coupling selectivity prediction, a spiral development,

SEVENS, GRIFFIN

1 IFLsIC COWRRDOE L, NAFA T H T4 7 AT ANO W

2000 £\ DT AR T 7 MEFIASTEFR SR Y, HiE
WIZKEOEWERD D SNUDTz. Z D 10 4FI %
DN, 1,000 FEFHL DAY O 77 LELHI A R S,
KSR TIE, 2000 4E 485 X 0 % 1,000 £ 7% L Bl 5 %
R CTELRINA Y =y —WBUC LY, A TEH
DK EDNWZBIREIZR 720 INOERG. B REED
IS =7yt GEIET. RNA, & 0787 BIEHES)
MWEONLORMEATHY, IO ZEmFRIHREMNT
BHEALF R EBHHM P LENRT VLA, BT
RIpaAA T EWERIAD D 5720 F I EARTRETH So

BETOTWDE, NIV Trx T4 7 AEIL, B,
A BIOZOMBEREIRDS A L7 HTHY,
R R W CRkm T — 5 2 LoD & EiR (K5)
#7 V7ML -DBALL. Z O - IeH L 7%
BOF L AW E R, AaBl g2 HalGR. W
HIZETMEL TR T2 A TH S, ALz
BIZFEHEOZRH 2 T - HlEHT2Z EAMHREV ) MAE
Fioo wbid LI TIERIG T E R WIS 3
LEZA %R, TOFER LTRIA MNP OFEHICHETES
WREMEA D Do TNATT EAUTBERE AT I B & BRI

FESETAMTRATIZERT A TER LEME vy Y — T 135-0064 {LHRIXEH il 2-4-7 BRH#EEIHR-Ot > 7 —BIEE
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MRS ELF =2 b LN 5,

ZLADEEISAS =7y bOPRTHLHLH R D DL
G & v 732 G A% M 231K (G-protein coupled receptor :
GPCR) ¥ LIFIEN 2 44K 5 T Cd Do MBLEIAFAEL
iz B9 % 7 RO ek (BEEANY v 7 ) 12X %
PHEREZVED . AR M2 S MR EWE,. RXTFF A
WWEEOLHRR )T FOREETHI LT MRS
LT G & o7 EAEEAL SN, Z ORI K> THI
JANNOIEHIZZEDORF B REL (Do ZLDHH,
DIERARIE Y AT LAORED, FIME, R, #EEOE
BRERET ISR TN s, JFEIRCHM Sh 3
D 30 % EL D ZDZERD G AT L DHEZ HY
ELTW5, RIZ G & 237 BT AL A BRI HIE T &
ZHW & TEIUITYHIE-Z 54 2787 MIMDTRE
W B ZIE. GPCR %4 L CHEG O 58 BUEEHE % Hil 35
RTF P, EROA R —A, ELROEELTRE
iy GEHBEREITBIED) Z2RiAD %,

L Lehz HigL 72 b P BRI, BERZKICED
IO BMDTRELYVAZ &M o BIZAX P2 R
ARRTFFOHEE, BEED ST EAERAT TORI T
BERBEIZ R HDVIIER I Y EHBARHTH LA —T7 7
YERBEROVT Y REETLY A £ GPCR 25 H
L. GZ U7 BEAGLTHREETE 2 L) Ml lasREiz
BT 2B H DA, GPCRIZESTHE G 582
TR T2, P ESREN LD G ¥ 250
HEME MR OER R T TR 7LD
D, RICZZETHTETOENFILTHIEASHITHE
Ly,

UTFoRETIE, LX) 7RI A2 2 ig e B0 #9835

720, NAFA Y TARTA T ADIUY PO EZLNDT
MBS
DR SRRl

SRSV @”7"

GPCR

T MR

FPEIBYHS—E —'~‘£}bm§= 55— "-— -
MHERET BHER 1 &EE%‘I&(I:?%EE?& e AN :
TARATAYUI\—EC%= y‘
EET DRER f
) . Y5+

i’ Q%iﬁfﬁé

HEZCHVINUE

K1 G&oNEReRsm gk (GPCR) o=

M AR S DAL BE NI AFAE T 50 () o TRDEETAY v
2 202 & BRI S Z R R D 55 F (VY F) 2%
L. %5565 w2 E 2T AL 5 A%, T ORI TR~
OIEHUZEO R KM LC3FHE) 25896 F 2 (K) o
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Ta—F %, Fx DR SFT 5T E 72 GPCR WiZE (LLTF,
INERTOT s NEER) BTN —ALTHILT
RLTAHII RS,

2 mMRoBM-BERRICAFEHRYFUF

2000 fEICIE T 572 AT B Y27 M TiE. [GPCR AIZERS
HOEALFFEER FOYA Y RGBT 5720, N
AFA LT AT AT AFEMIC L) EBRAERE FRLC %
BRORFHIE §TAHEME IR T 5] L) ZEDHITH -
72

Z0HOBAANEEE. T3 Ok o GPCR #fs
FERFBERTETED. MWRIZT ZBHIH 5 E,
RAELTT—#~_—=Z (DB) {t3562L, TNHDBIRT
ZRHRETFE T RE 2 BR ) Bl = B AE - W 1 ez 4
THILETHoTze TNHLOIEMEATTEIUL, A LFEFEER
THEE, BT 20N WEE L GPCR 26 52> L DB
H2rLEZHITRMES X125,

b —oDOHIEIX, @)% ¥ N GPCR By HZ AN
T5EGH NI EDIEALE FRITE L7 07T 0% 55
L. fEEVT Y EEARR G =7 7 0 ZH R T2 &
ThHo7zo THITLY, GPCR LZ % KI5 23EW DM
HEEMRIERTHIET, =7 72/ T
BV Y RAT) == T EBROFE D RRICRLb DL
Wit Cc&7z, TbbLRIESBOMELIMAESES L) %
HRASTE L REMEAD D 5,

A7V 2/ POARY—MEICERZZHFEIZZZETT
Holze WAXA Y THTA T ADWFEA 7 M, HbE
POIBHANEAITTAE T L, LRROBRIE DB 70
FIRED B 2B WHIRRZR T W TR
BARBITFEDOT A 7V & B ETE LD, —IBITT—X
Yichrbe#Ez 72,

EBIZ, SOFAINVETTRET TERWIET THo7
BIATHA LY A5 OMBEIIBD THN D, 205
DWFFE Y TV A% FEMICE LS ELDRIAWETH -7,
772 TR ZIEIS, XDRERBIUISHIBLTWLZ &I
BHDEAH) EIE, BIEATEBLTHL T, Fhz
185358, ERTREEU E»2570Y s Mk
HZEITLEENLTFHTE 2,

3 —KBEDXBHFA

DTl A7adz 7 MNHIRLS I OWZE A 70— &K
HIZOWTORY, ZHUIe b7 ARH 0 i s T % [lE 3
A ENLIREE ST,
3.1 Y/LESIHSDELFRE

T REE AN GRS EI R S 7 Ay okt
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MOMKTH D, ZOhmhs, FHHETHEETZHETS
Zlid, BERLTFEALN 7 7ANVE LTRSS N7z DNA (5
TR IYARKEE) BHIERA S, iR T HEB OB F
DFIREMINTH L EFFTH L, GREDMRRTILE
{HFHEBIE, o327 EEea— 9 A48 L EHICHREET S
RNA (') REME) #I—F32HBLED. Wit ax i

. AL TR, oG LEENE S N a— R
iﬁf:w‘ BR%.)

% OYa. BAGEY TIEEE T35/ 20 DNA E5l
ETA VMR EIFEN 2B B OFIR AR SN E(K 2),
CDIERAIABINC T 237 G2 5 F TICmRNA 12
BEIN, ZOHL arBZyRsh, 40 Shz
DIy YHEIBIZT RS L 72K mRNA 127 - 724,
73 BEHNCHREN S, FIROBICT IV BO—LT
IZHIE T % = DOMOE IO EI N v,

I N BT DNA BEFIZ NI X)) A3 55 ATV &
2. ORISR T 23 R UHIAHRk B 05, BkG AL
BEPL—DF IOl EZ IO LA LA SHA
ZHAEDEOT O MBED AN HIN At F01F5,
FHATECHIZ T I 2 57201213, KAl iz
¥ URTEDOT I BRI~ OBREBGS A oar

(Bthar>y), #ikdsarky (Rikaky), zrvres
Y har OB REOR MO FIEREFELTET
MEL, ZHICRGEST2HEME N5,

BRI L 23GPCR THNIE, BIETELTO—HK
B2 BR8N 2. GPCR &) ¥ o8 e L4 5
P E T T VICIRHIT %0 CORBBEBEIE. 7RO
BB v 7 A% 5028, T3/ EEELH O NH, K il
D FE SRS FiFRAL. COOH = 3 1 0 Wi Bk 45 5B AL, Al
B OBEE BN v 7 AR HLH=2DT I (Asp.
Arg, Tyr ®¥:0° (DRY BLH1)) 55, BEREICEID B 53k
WACH] (BREEF—7) R, B REoRRmgicIhEL 7

Frame 12312312312312312312312312312312

DNA aacgccaggtQ,ATGGGTCAGAATTCGTCGTGA

LA I Y I S I e

Foe % =T I I I Y A I
3 S Iy I I

BEFEL
minwe

DNAGZ) paT 1oy Tovy  TAA
0 N0 R,
e I

‘ i : [y mI S
; : $n§ : ‘
mANA &5 C_ _ —

HAMANARS) [
BR
7=

2 DNA FcH ko @ x-S BE -z
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Bt (FXA V) EThHb,

BT BN A 2T+ = T4 7 ADEFF
& LD L) BEEFORBMERZ ST TLRTH
%o FBLBIZTFZMEDITITHOTZ Z LI Z T T
WA EBES O RE HEEEGORFETTHT
EHLEVONTHILZHHTLIDICERINEESI, T
WL72BDIFFFETELVWEVZBEZ AT THLI LD
HINTWD, TITROTEWVIEE TR T 57
O, BN o) T ar A RE L. £20MEE
FEA L 720

9 v r—A4 v harERE T LU CRERLER
TR ZT ) N7 a sS4 (ALNY) b Bk
WEOWMIL - BRERETV (BhvazET L) 2
{EF-REFE W L= 7 22 5 4 (GeneDecoder™) % 27t
L7zo BBHIOEET Oy — 4 v ha s i S h
(27 5T BB EL Y FHIR O 8 7 — & H S i 5 1 5
DRKEZHRL, BEOIY Y U256 B, Tifii~Ng
N (PR ) IR, EE TaRiEsE 73—
TELNEVIE, LR, 7V e RbEERAE
T5H2DORFIEM AT T 2 MAL 72

WA, ERTFESE R ATFE BRI GPCR 2 &4 & 1 1)
TA57200BERELT RHIME T 27 T4 (blastp)
GPCR ¥ DEF—7)itlE 7 ar 524 (HMMERY), JEE
WA Y 7 AR TR T 17T A (SOSUTY) %GRl L 720
GPCR % #4535 A— %1%, blastp TIZ% > /87 B HiL
W ZEME T 5L EOHUINFE A7 (E-H). HMMER
T B~ va7Ee 7 VR L7:#REEF —7 (Pfam)
#MFTHEEDE-H, SOSUI TIEFHIANY v 7 ZADA
¥Thbo 7878 EH DB (UniProt. GPCRDB %)
o, BEH GPCR A5 & GPCR DA D BLYI % & te 2778
vy 6. IELW GPCR S ZHIFI 57200785 A —
yoOMEZE, EE (ELWHOOh25IE L FHIL 724
)y B (P L72HRICE TN IR OEE) &R
LaDHED T To7z. Bkl (ELWEY 2 FHlc& %
W) ORISR BUNRICHIZ 2 A55, 13T 100 % 0
T2 ER CE LML [ BRI —J. hkh
P (GPCR L3R 2 5HHZ FMLTLEIHEG) OFFR
I /NRICHIZ 2535, 100 % I DIKIER R TE 23
% MR Lefliz.

Lo Xz, WO RERIII LR 2 IERE R & b
RBEURT T TLONME “BE $5ZLEHEL
o2 e D, TOBRMIE 1 ISR E V2 5,

3.2 ECFAE-EERITIN1 TSI

31 HioFFsE & IIC, 7/ LKLY A 5 GPCR #15 T %

MRS FE T A AT LR L, ik, KEES
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Oy h%, ANPOMNZEL L84 TERBL, K%
A7 BERBENICREZBESCIHF COLITEbE200

(SEVENS 784 754 v 1 [ 3) THYH., 7/ AEHIH»S
5N a— FEBEMI L GEETRAER) . ohb
D5 GPCR #An T % i & £ & (GPCR #1x T
TALECRE) . BERE - MRS E A RN S5 (BERE AT B )
LV BN S5,

COEGIE. BEHETOTILEMAGDETYATL
fbL. ZO#RLLTORIEERARD L) B RDT,
5 2 PRI 7R E V2 B0
1) 1A T-F8 BB

777 5@ DNA 5% 6 DDA TEICAF v L,
NI T AN 2T I BRETNCEIR L 2555, BE
HAIGPCROT7 I/ BBELHIE —E DY AT TLL L THI
LW S (=7 Y Y HIICHRY) 2 TYAMET A

(thlastn 70275 2), I TEIZTHAFAET BHEBAK
SNAEOT, ALNPIIZXY, 2ok, Tk 1,000 ik
TERFEHBZ AT SR ORINAY L 724 R EIR
T T 5, COMICD, BinTHEBERRET VL
7z GeneDecoder™ 12 X D 15 5N 72FE 4 b FIEEIZHE L 720
S D7D B DOBEH D358 45— A5 — 3 TH 7% 5 HI
BT, BRLEHEDSD L0220\ F bk
227 X BRI 2 e T %o
2) GPCRE(LA TR #AL B B

RRLAT IV BENZIEK BIIRETar A

(blastp). #fEEF—7ME T4 (HMMER?), JK
A v 7 2P 7 a7 54 (SOSUTY) (12w (1K
3o 31HITT U T 2P L7z fie e IR BR A & fie s
EEEBR M AL A, e ORI L R EE TR O N 57—

o
a

Ty N ERTE D, LA OHREGRFI) 27FLTH,
GPCR & TRtz < L72wvwe 5, blastp, HMMER,
SOSUI ? i m KB Bl (% % Ef <10, EMf <10, F
TAKLEHPH 6 ~ 8 &) THOLNDINIOMESEZRD S,
CHUIEE L Y M LT 204 % OEIRVEZA55 100 % D
EEERT (LVD), —h, mOH#HERT—%Ev b (L
ANV A) 13, blast & HMMER O #% i@ R PE Bl (% 4 E
<10, Efi<10") 12X PONEEGERD, T
-ty ML 994 % DIKEE 96.6 % OFRVER RS,
F720 ZOTHOLNVORICHMAFAEL L TL NV B (&
F£ 99.8 %, FEIRME 70 %), L C (BREE 999 %, IR
484 %) OF =ty M eEkL7. RIS, 7=ty b
% GPCR UM o7 —#IZBE L, MESTHHIL2R
FIEBRZT 5,
3) BRRESEHTBLRE

[{5% L7 GPCR FHIT. HWIZ E il <10 TR 1T
LNBEFIFLE 7V =Ll £4ZBEADOT7I)—IZ
JEE S5, BEM GPCR ECAIZHF L 100 5% DL 1 96 %
VL BB CHEH T X AR RS &M —& L, £
NLS OEH % FrEes & A L. 7217y Y HEIBIC
BIGa Ry EEFRTuiIR, BlRETET S, £40R
51213, GPCR #fn TR B ALBE B CIT o 7 AT &2 2512,
Yot h oM, T o8 BAE. BUAIBRERE L
JEEGEAY v 7 A, ARREE T — 7 HR, N A A
SFOMRE - MBS IRE N %,
3.3 7OVIIbD7IRNITvH

B N A0 54 TO GPCR %l L# 2 72 BB T,
B%)L v DLV (A, B, C, D) I2HE-T 827, 1300,
1517, 2109 eH & Ft7z0 BEHIAZ ey MEIEHER T (IF

Ly | ECUEER
(70OJS Lblastp)

BEFRREME

v
BAIDGPCREFINA) |« ‘
—————] GPCR BREF—THE
* PN (7095 L HMMER)
5 IG5 ENDEEDA l
(ZOJ5 Litblastn)
BEE~UYIZFA
(ZO454:S0SUI)
EEFEmRES ﬁ
] >
BEF OBER :
(FO55LALN) EEFEED L TR GPCREADESERE 4'
* NHE (BERAL) Ac5IDB
F 3
.
BEAIGPCREZFIDESD
2THIN—ENT?

3 SEVENS-1A4 754~

No - GPCREGFHEEL

- ERPE

77 BEEE 7 5 GPCRIB AR T 2 MERE I [ 5E 35 72D I BRRF IS Bl A 20y — U 2 dic il 7 B AL B CHLET & 72T 34 7 94 26

Synthesiology Vol.2 No.4 (2009) — 302 —



WEEaR S - PRIV 7 0 Y 7 MEBZR BTN AL ¥ 7 5= 74 7 Ak EL T 22)

LW bDEFMLTLEILE) BEENLIRENEA
EW—7 T, #Bl GPCR 2 &L RE A R %o IR
TN L1211 F etk B2 GPCR O K ER G 238 L,
EZHARDBZDIILAL R DD LR, 3 FY MR
TN VZBERPERT LR EN G olzh, T
ERFEN 2B R FREICLD DT RRIC R 5 72bIF T
Hbo TNHLOHTHBLEHEL72BEEDOBFNIDONWT
2002 AEICHFEF R B L 7225, FRUTH LT » B3k
PONERRGERD DY, FHREHAZ 720 D)8
LR L LCOBRD LS 72D TH %o

RIS OREIE - BERRE AN S 7z GPCR LAY
(& 2003 4EICT = R—=AINDTAB L 72 (SEVENS"
http;//sevens.cbrc.jp/1.20/s, —FHFIMDON—=Tav),
DORERITIE, IT7HMA—IRER L, FAUKRED S O
MOFA7VELTOT Y 27 MI—EXE) A2 720

4 BIROEEREXRFSTOVIIL
4.1 KRy7:70VzIM2EOIT7HEIRRE

2000 EICHEE 72 AR T OV 27 NI, BEHEBAR ORI,
AT AL B LKL, WEB ABL7%THH
TWb, HIffio “—IHHOARKNZE 2%, BTV HIES
HORYTOEREIELETHE, ZOH%, ATy VrvrT
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Bioethanol Production from woods with the aid of nanotechnology

— Pretreatment for enzymatic saccharification using natural structure of cellulose —
Takashi Endo

Bioethanol production from woody biomass by enzymatic hydrolysis of cellulosic components and fermentation has attracted much
attention. In this process, pretreatment is important to improve enzymatic degradability of cellulose. A milling process is one of the
most effective methods for pretreatment, but its high cost has been a problem. Recently we have developed the economically-feasible
wet-mechanochemical process as milling pretreatment, which can unravel cellulosic components into nanoscale fibers. Thus-obtained
nanofibrous product showed a high enzymatic accessibility, while keeping the cellulose crystalline structure and the lignin content. This

process is based on the understanding of the nanoscopic structural characteristics of wood and cellulose.

Keywords : Bioethanol, enzymatic saccharification, pretreatment, mechanochemical treatment, nanofiber
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The advanced geological researches and fundamental national land information
— Development process of the Geological Map of Japan 1:50,000 —

Makoto Saito

The Geological Map of Japan 1:50,000 shows fundamental national land information of the subsurface materials of the district, and is
multifariously used for resources development, disaster prevention, industrial location, environment protection, and as the geological
standard of the district. It is important basic information for understanding natural environments scientifically and is essential information
for the sustainable development of society. While geological maps mostly made by universities or companies are for understanding
specifically interesting strata or rocks, the 1:50,000 geological maps made by GSJ, AIST comprehensively integrate research results of all
strata and rocks in the district and explain the geological evolution of the district without contradiction. There has never been any paper
describing the process in developing the 1:50,000 geological map, which integrates geological researches for the district. The author shows

his own development process with the 1:50,000 geological maps as examples.

Keywords : Geological map, 1:50,000, integration, geology, process, Tomochi
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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,
it 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 be active.

To bridge the gap, technology integration "¢ 77¢ 7 #esic Research =Note 2 ¢ goientific findings for
utilizing them in society, in addition to analytical research, has been one of the wheels
of progress < ! fesearch =R - Traditional journals, have been collecting much analytical
type knowledge that is factual knowledge and establishing many scientific disciplines “*
ipe I Basic Research=Note )~ Tachnology 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
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Note1 The period was named “nightmare stage” by Hiroyuki Yoshikawa, President of AIST, and historical
scientist Joseph Hatvany. The “valley of death” was 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.

Note 2 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.

Note 3  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 I Basic Research ™“? to
Product Realization Research "°°”, centered by Type 2 Basic Research ™*?.

Note 4  Type I 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.

Note S Product Realization Research
This is a research where the results and knowledge from 7ype I Basic Research and Type 2 Basic Research
are applied to embody use of a new technology in the society.

Edited by Synthesiology Editorial Board
Published by National Institute of Advanced Industrial Science and Technology (AIST)

Synthesiology Editorial Board
Editor in Chief: A.Ono
Senior Executive Editor: N.Kobayashi, M.Seto
Executive Editors: M.Akamatsu, K.Naito, T.Ishii
Editors: K. Igarashi, H. Ichijo, K. Ueda, A. Etori, K. Ohmaki, Y. Owadano,
A. Kageyama, K. Kudo, T. Shimizu, Y. Jigami, H. Tateishi, M. Tanaka, E. Tsukuda,
S. Togashi, H. Nakashima, K. Nakamura, Y. Hasegawa, J. Hama, K. Harada,
P. Fons, K. Mizuno, N. Murayama, M. Mochimaru, A. Yabe, H. Yoshikawa
Publishing Secretariat: Publication Office, Public Relations Department, AIST
Contact: Synthesiology Editorial Board
c/o Publication Office, Public Relations Department, AIST
Tsukuba Central 2, Umezono 1-1-1, Tsukuba 305-8568, Japan
Tel: +81-29-862-6217 Fax: +81-29-862-6212
E-mail: synthesiology@m.aist.go.jp
URL: http://www.aist.go.jp/synthesiology

*Reproduction in whole or in part without written permission is prohibited.
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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.2 No.4 (2009)
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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 (Item 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 contributions

Research papers or editorials and manuscripts to
the “Readers’ Forum” should be submitted to the
Editorial Board.

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 subtitles and abstracts are unnecessary.
Manuscripts for “Readers’ Forum” shall be comments
on or impressions of articles in Synthesiology, or
beneficial information for the readers, and should be
written in a free style of no more than 1,200 words.
Editorials and manuscripts for “Readers’ Forum” will
be reviewed by the Editorial Board prior to being
approved for publication.

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.

Synthesiology Vol.2 No.4 (2009)
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Established December 26, 2007
Revised June 18, 2008

Revised October 24, 2008
Revised March 23, 2009

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.
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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.
3.3.2 The text should be in formal style. 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, clear originals that can be used for
printing or image files (resolution 350 dpi or higher)
should be submitted. In principle, the final print will
be 15 cm x 15 cm or smaller, in black and white.
3.3.5 For photographs, clear prints (color accepted)
or image files should be submitted. Image files
should specify file types: tiff, jpeg, pdf, etc. explicitly
(resolution 350 dpi or higher) . In principle, the final
print will be 7.2 cm x 7.2 cm or smaller, 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(Issue), Starting page-
Ending page (Year of publication).
Book — [No.] Author(s): Title of book (italic),

— 347 —

Starting page-Ending page, Publisher, Place of
Publication (Year of publication).
4 Submission
One printed copy or electronic file of manuscript
with a checklist attached should be submitted to the
following address:
Synthesiology Editorial Board
c/o Publication Office, Public Relations
Department, National Institute of Advanced
Science and Technology(AIST)
Tsukuba Central 2 , 1-1-1 Umezono, Tsukuba
305-8568
E-mail: synthesiology@m.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 Publication Office, Public Relations
Department, National Institute of Advanced
Science and Technology(AIST)
Tel: +81-29-862-6217 Fax: +81-29-862-6212
E-mail: synthesiology@m:.aist.go.jp
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