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BlEH T —1—OUNEUF—> 3 OlSEEBELTLET,
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Motion Hacking

Rehabilitation

Robots
Jiz=|

EMHRI DRI DZEADBICHE I DEREREE M FSH

EMEA0DCFEIRE D HEMIE L DR/ RVWEBRTT 5 (bhvbhk b EETHILEOMEMARIL 10012 ~ 14FE) RMODIRE.
EHICIE BEDFHDPRAMIET . RIBT 2 EVSBEHNORRICENTE. BIFHDDORRICEIS LBB LT 5B ZENZE
LTWET . AMRETIE EMORFHLBEREN THD [HTIICEB L. [FHAT 21 [HI#9 21 (85 14 EDIFHFIEC M
EEALADS. (1) BREXNRE LICEBFHA HZXLDERE. 2UNEUT—2 328l OKRT « 7 ARMMORIH. EW51EF
ETFD2AMOT 7O—F 2 EHIIOERS €5 T AMOBICREOEFAHBER EEREFRTCAZEELET.

RROBITEATD

BRI, 2EXBSOWNPINESN T, SEOMRNARZIIC
5 U TR D DM IS ST 2 EAL S E R DR E WS B 8E
EBLTOVET. AMETE. )\ AE— KH XS BB
WT. RROSITHROBOES) & FADES ZFRICEAT 52 &
T BYIMRRTHR DBATOBISA D = X % TEMRRD DERIIC
RATBZEEBIRLTVET,

MABHRIFOERZH/69 —1—AU/N\EYF—
D=

RIS TlE EEIC KD B AEEEDEAICFED [N EARIR (B
RICEEINTOWBHEOETIL) | ORBHZERBIZZESHIC
THIED. RABROHRZE /6T _2—AUNEF—>3>
DRICHEDEZZTVET (BARES AT LBIE), BRFAERE
ADHTAZEIEEE T HTERU/N\E DU FERZRRE L. BALAFHRT
TORKRMIEIEZ® L CHRICHAT2ZEZBERLTWET,

Y DEEN A/ v d D —Motion Hacking—
BYOBBEETAIT HDAR5T . TREMT TO—FIC K 258
D OIRIE. FITT B 2 & TEMRE D1HERIC KD BEICBTE Z EH
THIEEBRLTVWEY., HREZBINICHHRT 2 ETEH
EEEICREZHES Motion Hacking 5z B\ BR® 755D
BHa/N\VFITTBRIEICE>THYHPEI HHE7ILIUX
DEBEANZALDRAT D EEEBIRLTVWET,
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FRRAREMBAIONT 142

I

A - BSEGE NEWOKY kD TP B
TILFORTF17R PSR - REE - R ggﬁﬁ%fﬁ:%

KFEEELERDAIORTAT A

BeBHRICHTENE  ANATTOHOANEBXIEORY NOMERFEZTOTEVET. Fo EHORY M2BHBEICAOT.
ADXBEDPEA 2T IAYTF U AUCED ETRLEBER TEDERORY MRS AT AOMRRAEEITOTEVET., SHIC MUK
WO LOWREHZ/N RN TTH0RY beRB L. RKERE SV OEERZEINICE & L2 RMREERORY b OMFHFE
PLRMEASD T 2T o VIR OMERBICEDIHLVE DY DREEZTOTVWEET., INODOMRREEZBL T AlfiienO
Ry hNEdiTEfa L AIORY MERB L. ZOEDOR Al ORY MEQHEDHLVHERDIRRMRZREL TVERT., TODIC
& TEHREROMELF TR DEFEPORY M, OKRY MNEESATLBDE & OFEMBRMTZT O TOEET,

AN DD RERIDBICEEAIDARY MNE
(RERFL—>> 3y NS FEES)

WM DS EET B L—>ay NURRBERELICSEL.
2050 F A8 LAkt Al DRy N OHRBIHRERD THY
9. ATOVIY M TR BABRBAICRES N, WDOTH,
NTHMBTE, BLDI—VITEDE TR PBEEDZL LEY
BY—EAERET HBEEE A DRy MNEEBRLET, Th
IC&Y . ADBTSHHBAE L UREH B RBEETELET.

NEXEDOA T IA T F U AETEIRT B
N BREEISE IV FORT 1A

—BOARY hTRTERNIED EHEOORY MBHT
hiE BARZEPERTEDLDICRYET ., KRR T NE
FERICBVNVTEROORY MEHRER L. BBRE X ICEYAD
Ry NPHOARY MEL BN L TEERMT HREKD
NEEMRRGERELET . Ko FLRANKERFOA DTV A
(ISR TE2EBORY MEAY AT LEMEREL TOEET,

VeI oREBLICEFEESE

R FEORYPDTRSR
BAEFBEHRET B [NEORY NOBIF KT BEROTS Y
N7 — LHEEE]CHO T NEOKRY NOTHE - SRR &
ET D) ET T TRERIAAFEFELF ¥V NACRILEL
oo ZOVEVISEEBL T EFBESEEDDE LI L
>yav hTOYIs bEBERE L. NEOKY bORIF - K -
LROFNEMEIT BT EZBIELET.

TR A UEMERBARY MR
AT D EH

RN\ NSV IESI L3 VT HHEIME . TORERIC
ESOTRBOKY Mo LBREY/ N\ KU > I ERRT B
L. RESEEICEHR R TRIERELAORY NERR
L&7. &/, CFRP 2L\ THE BREBMAZ3D 7U> T«
SOGREHOYI AL~ a3 VI TR EIRITE
BREEOAY bEFIFA LRI ED 7> 2 EHERELET.
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LS

EESOREEBIEE

BICRZABRWEDZRSORT AR

SLAM | N" o :
BRORY h & SRERRRE

ARy MIRRESNDHMAER S X7 AP ABR-E DR TERET H0ICIE HFRF LD ME. DF U ABOERDPUENREIRTT .
CHIFEICHRMDORD 5 RABMEDE T ERANUTRVDTIEHL L AEPIRREZEDKDIHRATVDODEIERT DI EDHDHEN
DIEEBRLTVWET . COERODIC. AHDRDEVICAET 2BR IR EER LLOKRT 1 7 ACDONWTOMERZEITR DTN
F9 . Fo AMAETIE. PHFRO LD BAFDBICERABRVNREER - AIRL L. ZORBERTET DLODORT 1 7 AZKMIC
DWTOMRETHOTVET., COKDICEMRETCHEENFEOMEZBL T BICRABVWEDEHE - pJRILL. E5ICIFFHIET

BIeHDHARETHEOTVET,

STEOBEH T A

BHORY M ABEGESHREN DMBICBBT 270
& BLOHTEEE LD ETHMEOBH T HHIRICEET
T URRETE. BEPHESSTEOBDICSABHEES
BLEBBTHAFEORRAETOTVEY. BIc. EERBEL RS
TOBHEEZATADES (2. FLICEISIBAR > TVARLN A
JDBVSITEEREL. TOBBEFATHIEERELTOE
R

IN=VFIEEU T DIRIEIE

BYEHFICKREIND/ -V FTILELEU T 1 & SIEPES
EEPESDANTIREICHETZDLDICIRIPELNEDERD
TER L. — AT HBREPNBAF TCREICBE T B720ICIE
—EDRBEDPBETH Y BYRREIEZT DO L TERENE
HEERTHUED DV ET . GARETIE. BEREOBEREHE
TBHIET. BRISA 7R EETOFROMRET OTVE
ED

BB AT I DT ESHE
AR=YRUNEYF =23V RECHNT BHAFILELD
DS BADT 4 —LPBIE. NOANE. 81 IV IR EER
BEL. ¥ETHZEHERCT. LYMRETR. ZOKSREH
A VA LD OFHE - BIEAMR O, BESERATICONT,
BIcEEEE L7 Y NELTHRET R > TOET,
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Q: What is reflected Q: What room
in the mirror? is this?
A: Cat A: Bathroom

a cat laying on a skateboard on the floor

BRSELERE. ATMEICEET 20 F 2L <MEL

TWET, AXE1—2ETa>ORBIE. HRABRREBRICH L TARRBRKICERL 8B#. € L THIET T oD TE2HMMEEZE
BECHVET, JOBRICAET. DRONDOMAETCREICREREE (T« —T5—Z>70) OEiHR - FEROEED SZBOMEICERY

A MR EEDHTNET,

IR L /CERZB1E Y 2 ERIET

EETE S, TLP /A X WA ESOWRLIEERE S
EOBBARERICETT HEMOIETT. bhbhOBRET
F EICEESBESNDOIDTHHBEHAH=1—FL %Y b
7—2 (CNN) ZRUT, SUBBICEEGEETT 272HDOETIL
BEPEBIE T8y NOBRIIOVTHRE LTV ET.

ERIERE BASE (RESHEME)

BEHRIEBD/=DIC. BREBEAWVEAERICOVWTHIAELT
WET. Iz BREERXZS A5 L. BERICHT 2#YRE
AwIRET HA ALY (Visual Question Answering) (C DN THE
FRafTO>TVWET, INODORESHERAE X AT TEN/=MERE
EMRT D201 BRIERE SR BEHREZBY)ICEEM T DHED
HY). FDDDEFREMFTLTNET,

REFBET ORI AR
BICREFBESNOTABEER LS B LI TRL EFL
BEBED LS BHNE LEDHENSHIHRIETTRCT B2
Ll EEREREZOLET. AR DUbNOMERETIER
S OBATEREHET HREREICHNC. FAICERRIBHZ
SR FTRCL BN Y Bk A RR L TLET.

HRRDEMRDH

BEINDSEICEDMAEDERZRHT 57EICOVTH
MELTEELIe. BRE. HEMAEDREDREICDONTAY
BRUMBDHRABEE., LEAIFETODE RE. MBELREER
LET. H2MAEOBEREELDBIETRIRTED EZ A AR
Tl ZOFSBRMBADEBRBEDREE . YEOER 1 1D 53
ET B &%, BERHEDT Fam CRRLET.
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LAF21—0ORY MY AN—KEIA DT

HFFR=EE. 19956 FOMRMABARK ZHIC L AF 1 —0ORY b ZZEHHRE

SRTHEEELERTIE
BT RS

DHE LRI L., HRMGHOE L TAMES T EH

L TE7z. 2006-2010F NEDO ¥iBgivsein QAR Y MEREMBRE YOS 10 M THELZ/D—Z04RY b Quince I&. RAKXK
BRETHE L BEE—REOHNEBHEICHAS N, ARELICHEITTRELER Lz, 2013FERIHLEEYARES AT ALTOR - X

O—T&BKER () CHERE L. EORD2EMPHRFINS.

o, LAF 1 —0OKRY MOBERINECREBHOKM & EBH L cABY A /N—2—

VISR HBIRDOKERIZ TOREITE 258

REOEMECHKEBEDOVD RN E BB THIT 5 [V 1 N\—KEBR I OMREEFIBEEDL TS,

RERB B - RIFERH DI
BANEAMRE D AEGRENRIC, BREPEIREOBEL

Bt C BB & BT DA, MR B AMA A& FIA L 72 iRR R e

WEPHBEHE. BRNICTHT 2MEOMAEMKET> TS,

INETERUI LY 22T BROBFRREEGA LT, A

BARE®CEIE T — hAi&ﬁ%ttt%%Dﬁthﬁ%

EF&%%%GLﬁiﬁ FAOMBHE TOABMXEDH
RICHRMYHBA TS,

BEBRRADTIF1 T3> DR
MEOTROBWHANRE L. HLLFI/F 1T 3V OFE
AL EBIICEB T DB ERIR L CL\B. ZOHAT R
LT, LAF 1 —EBICH I BRBREDDIC, EFFAT—T
D —TNICEBEREETS L (8B AD—TH X T ] &H%.
20084 ICiE. M FREXEREFE. [SEOORY MAE B
FEISERELL.

HRA 27T BARRIRORY NOZE
LAF2—0RY NAETHE S EADFTEDBVBFATAICK
bOTEEET HORY MEfiTEED L. FR - bR REDH
K1 VT SPLHRBERRTHORY NOWEBEET T
%. 2013EEUE. BROBAPRIPLARAEERIRT DT
YO NO—>%, A0 U — MEENRBEREICRIAT
EBRATHEDOHFERIFEERL TS (NEDO-SIP. 125 AIP).
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U7 kB a 52 2IRE 7 1 — RNy D

R=F v ILUT U7 « DERSLE

UE— MBI EREXT « 7 DRI

—

INT T4 X B RERED R EME M 2HELT

(AT BIEVWDEEDTRT KD ICMEIRSRBEEA VIR EER T S OICEERERETT. N7 1 7 ASMEICET 2R
B &R D ZE T #ERI2 BAOED S MHMIF. EFI¥. IVE1— 8RR E BAVDTFICERAL TOWEYT., AXN—FT+>
BREDBERIB AR VR T/N\A A BEFEELE AT /A AUCOBBRTEEDPBHINTOET ., ORY MIHEWTH., EEREP
FRMICRRIE. ERMARBREICIE. MERY D VI PMESESUZICRY LT, AMRETIE & MOMERED L { AZERY
BEEDIC. MERMOEHZHESLTVET, BEMICIE, HRABGMERTREY. MED/LODESIIEC EEHM. WMHRk - Bt
Z@HBREA XTI —A ORY bOHDOMEL TP E— MG EICIRBATNET,

U7 WA REAR A DIREN 7 — /N
HERBHEOERICE D FRIRE DESLIE

AT — N7 3 2 — LB EITEBE N D N ORE 7/
Al EEORBDEERT B EHEL < FROBIRRO N E
¥, ARRIGE MREMEREICEDE ARORIEHOBRE
R LBDBNEFNA ATHBETRERES ICERT DBES
AEBHEMERRLTOET. TNICEY . SBHESTBRE
Foa iR ZH L GERE USRI PR GBESIR L& LT,

SARRE B SR B R M AR A D SIRTTHREN E (LM

BEOFEED LS IS NARORBROMUEZHBE S (11
RIRED | CIP3E U OBEIEREM A28 L TR T, SRS
DIRBRBEMA T, ZOHERORY EHET BT LIckY. 5
EDFH & R IIRBRASEET D & ICHRBEEET. Zhic
&Y. VRZRT. GOBY THEPF ¥ 57 8PBHLTLD LS
BEBERR L. ESRCEENER ESEH T EHTERT,

B DERTRY) T —NEAT:
HRARB DEEHEBERMEMBEXT 7 DRIE
SHICEET BRBEEMMICERL. UE— MEABIE
T, HEEPEBBA GRS EREM AN L TOET. MEHY
CESBHBBEEY. Al ZAVVEESIMEEERL T, 8K
BRICRH LOBEX T FOREEEELET. £k, HE
MEMS 5/ 2% B ERAEBEA > 27 1 — ADKRICHEF
T EAAHIR B C A EFIRICIR A TOE T,

AT EAL T REREMEMBEY 1 N—="T12%
W AT L EBDENMER -8R TEREDAZH]

b MREOBRBE CRBRROBFERET 5 CEBMIC.
HEIER L ROBREDH HREEREBRT i RREMELE
DERFMET « 2T LA L ARERORMETLOU 7L 21 L
2aL—YaYEBGLEYAN—T 1 IDINI AT LEEREL
TOEY. BMREOMEBRENE L LBEOEFEDLIICER
L. £ NI - 120 ICBY BB MEEORBAICRBA TLET,
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BFOART O R~HFLWE/ FLYDIRSHFA L

nEGRREEVRATIFYIICIARLEZE, D<K Y
aOVEa—42 CERIIRE LEERERPFESRL, ©ILTT
2T (BBER) ISKYVRTLEEETS.
I/ b DITaRE, DY
DNAZZ EDBRFERM (XF—< V) I2&Y, HoWD
IN=Y - DRTFLERIYHET CELNTRETHS.
niBIEHREMNEDE/ D<K Y
DFERINSEAVATLECOEERBEZ BRI -
RETT HBEM S R T LAERRICHET 5.

FFARY FDHESL

DFORTAIADEIRZEBIELT

nm
DNAZ U HIHEES 1—IL (X5 v &)

BrE e G =

BRZFE > -DNAD FETEER (USG)MEkEE

5.7
nm

Cryo-TEM am 18

PFRTVESTE—5—

BE VRS Z2R

[AFORT 1 VA EBETBZEPEPOMREELTCDONA 7/ IV =7 U2 JOF77O—FICKY . BRERDZHDFOEDVDED
EERET L. ENED AT LE L THRAL TTC SESERRBORNKICK L BRIICISE T2 EDTEDDFRIES AT L. TRDE [H
FORY M EBETDHFEHEILTHIEEZBELTVD, DFOART « JADMAEL. INETIZELITDPRD CEDTE R FOHE
FICORY NTEEHRT D/eODRBAERDIEDD. I THFET DEMIIRALARD TN AT LOBEREM K2 OD T, MY
ICHEZEWICEHA /N MEREV, LA FORY MEDHHE L TREMRO LD ICEFE LTREZE /e A== v IT
UNU—=2 A5 LCHBREMEESIET 27070 5 LeHAREE. BRET -8 2T BRERRE. LSRICADPHFINS.

DNA 7 /I Z 72T Eid?

DNA IEEMDBEBREOH S EB TR FMELTD
IRICHEERAFTY. ACGT £\ 4DDXF TEP NI DNA
DIEEES%E D F<RET 2T ET. DNADSFORP. DNA
AFEOMEERBEZBEICRDIENTEDLIICRO>TEXL
feo ZOMBEEFIALT. 7/ BEPVIVIBHFT/NA ARE
ZRVHTEMPONA 7/ I O=ZF7 > JTY.

DNATDOLBF /1EiE

BERS AT L TILFEEM L2 DNA TF/ BEaHHILT
DEMHPBRICESRLTVET, DNA A UHI EMENDFED
RXHOREDT. A1 —R%&FE> THEBICEMBTODT %
HETTHIEDTEET., HMRETIE. DNAF U ADIFEZHA
WEATEF v 2R ATHEATALZ—. DPFARATYEY
TR —. FERICRET D DONA T IR EDRRKICERYIMBAT
WET,

DNAOEa—T+4>7

DNA Of#tE D MBI D ARFDH D DNA DIRE
PRIBREICHIET B KOBRICRPDONET. ThEBWVT.
HEEORET — N 2ECLORDFEEREEZDOHIENT
TEY, HPRETR. Y707 IV E—XICDNA T — b ZflH
AATERZERIEIRLIES AT L. 70T 5 L LIRS CHEDER
SO DNADFZENT BT AT L. 7 EOBEBURIGZERH % £ %
HAELTVET,
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FA=/BATREGER DA v F T

N BFIS9F "OFF)

RAIHLOTLYLAEY
VEHEZECRBETY

10 pm

ATHiRTE

ATHAAZ (Artificial-Cell) &ld. ABMICRRETENEDFIAT ATHERSNZI/OY A ADEHIZY MO ET ES/MiEEE
LUTHBDHEEERFEET . ZOATHIEBMEDO—DORIE. RRODMRCF VD DRADI AT Lt LRETD L. HFT7AY
SLCEBHHEERRTHIETT MeBOMRIIL—TTlE ATHBEOERZE L T ER. BIE. MR N FREDDEFICIEAT
BER. BEIICEIK XA 7 O0F AT LADRMEREL TVET,

axahiBICE < A Tl

FIADMBISER - RBR EHALBEEFLTOET. AT
HBARBL IS, MU VEREICER L CRE LD T Y AT L%ER
o OY A XD [%EED 112 L T ZOBAEEFHELET. DNA,
RNA. &> /XU &, B, BEEFRR. 2 FE—42—. DNARE
EEE kBRI Y ME L R EEHBRNENETY
1> L RREBAD / RAICBVBEOEREBEL TV ET,

ATHRROREERE

ATHBEIEIS. Z0RMBEEE 1 D1 DMALTBDTRHA
< AFRLOFRMEIC LD > TECHBISNET, BEOE
BICBLBOH ML T D RO LFAEICSAT, FhfeB1E
BECEPRRABEREICL > TEMPLEFTRICT B REH
RLTLET, RRTHETERETARVATHRTIOT, &
AROMPLORTERICITE L > B MissR 2z BIg LTV ET,

F—NT&— TOJIRTINZEEMERE
BRMCNITUT7OERRE BBNICHIYED
ActiveMatter EEENFEEINTOET, HALIFE—K—22N
JETHRET2HFORY MEEDFRIERETHEALAZY . AT
ZHRADBEZANNDODN T/ BERESTHELZY 723
BICRWIBATEY. [700ZALICLEDP>TIEFMICEH Y
Bt "AutoMatter” (&38) EM O MIRZITT > TVET,

RAOHRRBEHICEH <A TR
ZNBOATHRG. RAOHRO [FER] & LTz en
RSN TOET. Z0RDIC ATHRICHEAIAD Z & THED
BDFLIFINERET S KT I1P [>¥ ] Z L THROHIES
AODTYAT LERELTOET. E5IC, MfaNBAnEEH
¥ITBHAYTFELTATHBARBT 5T EHTHETHY . /T
ALY VZFUS IRBAOKANDEFHAIN DO OB Y ET .
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1 ARy RICREUEFE B Y
*RABLEXRMSEFIIFR REEMELIRRG

2 5GHz HiEm B R H MM IRT ACHLL
0.4um EDEHES LiTaO, (CHREZE R Rk

IDT
(65 pairs)

Reflector
(50 fingers)

®3 MEMS-LSI&MHILTTvbT+— LTSV %
AL LS| £ MEMS 2 BIEEL. [EH L

MRDST AT LET.MEMS- Y170 AT LDRFFHF

MEMS (Micro Electro Mechanical Systems) & A & E DB Z DR SAENI AT ALE LTELFIBENTWETH. Thza
RERIEEFHLONYA /O AT LZBIELTVWEY, 7ZEXE BEEGPORY MIEICKAELREMEED v OX -7 BHRBEP
ERE Y —DBEERDEABBERTNA A VI AF v —RHBOHODBEF R Y — MERIBOLOD/NT TV IFTINA ABRED
HOUET. INDDOTA IO AT LADHERICRVEEER MR Z RIET 27201013 EFERIER/ Sy 7 — > J EO—1FM b, HEREEM R D
FMBREDPRETY, F0iDH. BEBROEBEM. 7 T/N\—LNIL -/ F—2 > TR BEEMMH O SRR 2 & OREBRMH B
FLTWET, Tz BEEOHRAME. MRMBRDOARH. B XOEBEEICHENZANTOET,

TATHINEEESAN—EEEZDRSTA7OT7 /N A
DB MEMS BB E<ALSNTNBDIRADEERS
SH—TY., EEEEE Y — BEREY— mEE Y —
(BNAREEBRELTOVEYT., —AEAEES YA ZOF /N AL
eI FBMEMS A —H—. EBHAFvF—. R8N/ T
FAVITFNA ABREDHARICENEANTVET., ThbD
BERTIF1IT—R—TTH. ZOBHEILOMELT>TUOE
7.

EARBEZDEDPIPY L ERICT D/HD
[ EORIR - HIE T /N A

AN — N7 # VICRREINBHERERHEARDE RICK > T AR
BERPO2ELTOWET., RIEAERBEEPC 0T (Internet of
Things) ICXHET 27z 2. BB - IR ERE SAW 7 /31 A,
BEEE SAW/BAW 7 /N1 A (K2) INAREE SAW 7/3A1 A
BREVI> OV IRRSBREZHARLTVET, £/ 18
BEREPHEET N\ ADMARICHNZEANTNET,

ANTOEBARMET TN AN X0 =22 T8l
MEMS & LS| IcfRE S h 2 REFOERILEM . MEMS £7 1
N= LAV THEHIET B7tb D)\ o — D> T £ & RI%
LTVEY (®3). ThBHE. 71 707/ ADNL P Bt
UICHBLIBEBRN CH B RIS, 2D/ INTEBBE
TREIMBMTOBYET, £iee Y IN\—K>8— BT EH
T (ALD) BBREQTOEAY —LBBIRLTVET,
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Atomization and spray dynamics

Coupled FSI computing for
reactive hydrogen leakage
Cryogenic particulate spray

Laser melting computing for
3D printer
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Stimulated Group: 12h

Control Group: 12h

25 pm Tubulin Actin DNA

TSRS DM EDEAL

TS AR EROERE S

}-ﬁh

i EEZ Liu Siwei
BmES /IR —
KF pot A - 132

KESRES
MEZS

BIE 1 2 0 BB (57H) BHEF /S R FEK(5H)

ATIME EICHBRShAEEBTRIERBEDNAF TV LN ERT /IXMDIIE T
BfRESh AT (RE MK GRALERERKZHUR))

TSATRDERT DIFRABRYBRBEDPERICED LD BHEEESATVDOPEB L. TIAVEROERFBELREFLNT XY
EFREDORFEZBIE L TVET . TIATROZE. FH, BRI, 2. SR RRBOEREDRFE L Z O, Lo ICERSh
TeMBERIARDEFICEESNDEBORPCZOFEICET 2R L. RAELE. TIAVIFE ERIFZ/ME L7 LV EWRRE
BLTEDTVWET, &Ko, EEOEERACCNERLICE T D MBRRISHEBOEER. BAMRRICXT 57 7R b—>AFEERORZE. MiE

AL EFR U o pBiE = ORREICE A TWET,

T o A E BRI KD E ]

TS ARIC LB D AMBOERALP TR T DR T
INETIR TIATICEYERSNBBELBORIER
ENTVE L. SHRETH. HROBMEEBOFEERYR
W B RPKIMRIC S BHRPOOFEE BRPEKIMRIC &
HRFHRERDPICT D72, MUK DEER & F DM
EBIBOTVET (BHA).

HETYET -3 RUdEmE
RAF X7 AR5 VNI F D& FTimis A
L—Y—THFELeFvET—2a>YRERTTIAVERE
S SETEAPRETH O LNIFDESCHEFEERSDICT
B EEBIELTVEY., $ TIATREICEZZINNDT
Bl SUBiEBE CTRERBESNENPEERELHT 572,
NS TR F—IRXHT L VN 7 - ERIGA R E DR LU HEEE
ERTAFEOREICHRUBATHET,

BIRS/ IAMCE D LUV REIEDF

KERERASELMELSE S XD DEHS Y. FRICELY
BREOT /A= MLAT—LORBEERECDIET. DDA
KOBTHSSTITHS RECEDMEERNT BT EERRL
TVWET. FEEERT / BECRERE LN T T 1 LLD
BT TY (BEA). BES/ THORHM S REXH XL
ERLPICL. ERLEEDHERETHIEERELTVET.

100 | OPEN 2023

NEEEN A STKED RN DR BT
BERSAER I 2 REL EOBAKESIC LY RET 558
TEH. HERICEENDETAR EOTRRH ADTFET B L4
ESEPET L. BEMEICVENSEB PO TVET., £
T OKETROTEEHAAE ) 7L AA LTRE L AHETES
DAFRETRBHADTNERSNICTHZEEBIELTOE
R



A\ N J

L—HRBHHCLNBOND ZRLEMIFETIR

BRAKEE
FREHRED—FI (MARIRE OFNIEHIAE)

R = FF OB REE EZDISH

: il

3D TV E—CENEML =TT 1 RAEER

BADED D) PHRZES T HNEMITFTHHICIE INETICEBD OIS ARMDPBETT . AMRETRFZDO—D2ELT
T A7 77— a EFB L. MHOREICHRA GIEREZ /o [HRAEMRE | ZRIR T ARMOMFEET O TVET,
JRBEOINIHEMZNALTIEDIOREEEMICINTIT 5. H2WNIRBEICHET 2720 TIRER TIATILT 7OEEES €2 &

AP AMEDEH T,

AARZETIE. INDSDHRICHENRIRE "B DHHBHENTIEMO IOV T« F7ERIEL. X007 77U r—> 3 Vil
DO# LWVINTREOEH. € ORZEAERRL S CICERLER/FICANMEE. EFESZERE L TITO>TOVET.

iR T7 O AR T
F—T—NENATUYN(EER)"
L—YMIPHREMTIREOHIMI /OEAT B&oEL

FFEMAB " & REDEAPHOREED PN BRI A

ZLET. ZORKTER L. X HZXLORBEZOFHEICER

VIBATOET, AFERICK Y. FEO CHALED DB [

SR | 73 E DR e A D e RE A RIS B C EHFIRETH

V. HERRERN 7 OEAE LTHRCEET,

HCREICHLI TS

BIE/LA (EaW~T T LMY OL—YRFEZFBITSE
ICKY . MHREICEABRES D NNET > A LEERT HEEDRIM
SN IRALHEEEENET B EDIRICRYET ., AARETIE.
L—HZ2RHCRE LIERICECSREZ I 2L —2 3 VIcK
VeI T Do Blc. RBEMBRFREMOTHLSDICLLFHFLL
R R mA M a2 RE L TLET,

He=STCYWERD?
—L YRR IOTEICED Y1 /0T S EAEERDRI—
L — YRS MHERBOMM A RS ¥ D HERE L THFRICE
HHEY—INCEBYET. ZOLIRREEFA L. BRI 70
TR (BREHEYE) ICL—YBREERT A CICKY. YUBE
FEBD DBFMBITRHIN EE( S €. RPNBHIEREET BT
{50 F / EAEERERIEL A THERNICNTS 270+ 20
WHEEIT>TOET.

ZILERBERDHIIRAE) !

—3DT VU R2—EH AL IEEENE 1> TS NDORIF—
3D 7U > a—ix BHET BMENOIRTHRERS HNIE
EHATRCOERDTETYT. ZORBEFIBLT. ERIHT
EF—F—X1 KDA> TS5 N (ALE. BEENLE) (F8K
e LTS TOEY., ARRETI 3D 7 > a—0isl
TOEATELS IV ORREKERA L. ThAESH L TH/RH#
HEENINT 5. BHMA 7O AOBRICRBATOET,

OPEN 2023 | 101




s L s LW s W s
—~ - AN —~ ™ AN ~ ™ AN —~ ™ AN

A NS00 1 N = =N i 7200 I NS A ~ N\ /NN AN NS NN = <N /200 A N N SANNRNL A
- !/ /] +— '/ /' /" | ] [T

;L
fs | 8
ol0]

_ T

i %
) o)
H | 2
= | ¢
(O]

N :
H
0



Fracturing simulation
for Shale gas/oil production

1~10 km

>10km

Lab. experiment setup for hydraulic
fracturing in methan hydrate formation
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Diametrical core deformation analysis
(DCDA) for in-situ stress measurements

Apparatus for shear slip experiment at
fluid injection
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