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ARBFFETIE, HARE R E LTRSS 2L —va v ¥ —5 v b« 7L—L L LT
b FEEDOH D ELRIEHUA K D 1 D TH 5 Sandia Flame D % %1512 Flamelet approach @ 1 > TH
% Flame/Progress-Variable approach % VN TELFTEASED Large Eddy Simulation 4 i U, HIE 5 H
CEET D 2 L OARELIRAEE S S 2 L— 3 YOS ERF Lz, TR, IRESE, BE
BELOT VNGt RO RHEEIE & 2 O3 U OV TR SRITRERS R & 12X BRI
—E L7, A%, RFEZILET S Z L TNO XTI EORKIGIWE O TR EIZ OV TR
MTL2TETHD.

1. #&

PEE T A =2 e LBLE LR WG RSB 2 W RBE Y < = L— 3 3 VT TH
D, LS, ROHEMARRIKETHD A X L OBRBETT S, FIXIXZ DX Y OMREE%:
HHRITx LTl b FEED & 5 ML 2RO 1 -2 Tdh 5 GRI-Mech 3.0 [11121% 53 Db &
353 DALFEROGREEND. EDT2, FHFMMEFLUSEREZ W T =RIT OBy I 2 L —3 3
vEERT DL, XS FHEORFROBN L, FHRAMMBIERERSTLED. £,
— IR FEAR L P SO 22 F N 7o RO EAT O RER 2 A X AR AT DRI RN 22 L 0 oA — & —/h &
V. DT, KA T — L O/ SUVERE RGO RIZI G DE T ZRITTORBES R 2 L—
a U EERTDHE, RUIVHBEANPIERE 2> TLE Y. S HIT, i SHEAEIZ IR &7,
AIROBUCHEE Z FWTEREEY R =2 L—Y 3 U EERT 556, EFEORFEROAEREICT L
= AR O K GEE D3 BLIL %S . Reynolds-Averaged Navier-Stokes (RANS) & % UM iX Large Eddy
Simulation (LES) % H W CELIABE DGR 21T 5 %, (LFREOLRAFRUTHREF ) & 2 VW22
B)ahid 23, ZOFOREROERIIZEND T L =7 2O SR LIRS & 50T
Ze ) & fi T IERR DML S AL TV RV, ZHUET L= 2RO ROGEERUTIRE IS T 545
BEIENE £, FERIEERRNZOTH DH. LES & F W7 GLIREE ClIbS S8R E O THIZ A
27— VAHELRI %38 9% Scale Similarity Filtered Reaction Rate (SSFRR) [2]E T /L& W2 AN
WMESNTVDLHDOD, ZOREHEIT DR IN TV LITERT, £, M _XE P
DERAFRDOEN L 70 % Z & LRFRRI AN S 72D Z LICTK VHEARMSIERL 2> TLED
R S e,

Flamelet approach [3,4]CiZ, $EEURBEIZ W TIZEL S 41 5 KR DS —IRICHI 72 K Z% Fi (Flamelet) D
HLETKIUTED LTS, £, WEISDOREHIA 7 — /LB FAR DR R r— L & i U CThied
T/hSWZ EEZFH L, (FBRIRE B E A Tr—NV 0T 2. T70bb, KO- A 7 —/L T
MEFOENEFREBIEL THDEL, HO1LDH 2, 3DONRT A= L TT —F =%
ERLL, ZRICOBBEY R 2L —3a VTR ONRNT A =2 %KD, T—HR—R%LWT5Z
ETHIRSH 5580 D/NT A—=FFT XTEPRET H. D70, Flamelet approach & i % Z & T,
PR G R AR CRIBEII Tl d 5 b O OFEM L ROSHEME 2 B8 L7 =Rtk I = L
—arEFEMTLIENRERD.
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AT, HAREE MR E LSRRI 32—y a v —4F v b« 7L—AE LT
b EREDH D ELIILHCK K D 1 > TH % Sandia Flame D [5-7]% %} 4IZ Flamelet approach @ 1 >
T % Flamelet/Progress-Variable approach [8]% F VN THELIEEAKED Large Eddy Simulation % 32 L,
PIERER & BT 5 2 & TARELBRBES R 2 L —2 3 Y OREELREFTT 5.

2. Flamelet approach [CE DK S aL—S 3>

Flamelet approach Tl¥, ZRITTORBES 2 = L— 3 s, H 50 L RITOXF A
PR RSO TARG KR 72 & DO HHTR KPR 2 X BRI B b2 SO0 2 W T — IR DRBES X =
L—a a3 L, 1RG5 ZOBUGDEIT 4 %3 Progress Variable (C) & FEIEIL 5 /3T A — 4
X LC, R, RO EESR, BESOKELR EOYIEER XY C OIEROAERHE &
Flamelet table & FEEIN DT —F X—RRGFTH. ZRICORFEL I 2L — 3 BN TIO
BREDRZR CORGFRLME, H O UDIER LT Flamelet table #2425 Z & T, BEESIC
BT, (LFROE &, BESCRE R EOWME X ONERO C OARGEE 78 & D2
ZRET H. 728, Flamelet table 22HZMTHEHD H L, ZRILOBRBES I = L — 3 T
B AT TEBUTE LR E 7 & OMMEER LN C OTEROAEREE TH 5.

2.1 BIREBIEH

AWFZETIX, HABRB 2RISR E LEELRREES S 21—y a0 D& —4F v b« 7L—LE LT
b FERED H D Sandia Flame D Z %5 &35, X 1 ITfEAT RIS & figHTREI OB & [X] 2 7~ 9. Sandia
Flame D 1%, BRZERIC BV TQ@PNAID 2 K BIEREE 294 K, RFE3 3T A X 2 025 & 224.0.75
DIRA R % Wi -2 49.6 m/s T, (b)Z DIMAID S A 2 2 &4 &bk 0.77 TEREE S 7= 11 1880
K D234 1y b kROREES A Z Wi F2IHE 11.4 m/s T, (¢)EAPAD co-flow & L TIELE 291 K
D2ER A Wi FIEE 0.9 m/s THHG T2 2 & TR ENDEO TRAKKTHS. 728, B/
ANEFRELTDHE, LA VBT Re=22,400 TH 5. IR RITBRCHIM OB R E T 0, B
BHRIOBERE T 1 &R DEHTHY, HERFMEELT, (@TIEZ=1, C=0, (b)TILZ=027, C
=021, TILZ=0,C=0&72%. 72k, FEKFIIINEEE-OLEZ G, BEHRE 5%
128 H& DML 300 HoyEl L L=,
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2.2 Sandia Flame D [Z%f9 % Flamelet table M{ERL

—RICR IRALHBUK % & RE G, SR B RUSBEIEIC A 2 0 DRBEICKT L TE L OFERENRH D
GRI-Mech 3.0 [1]%Z £ L, FlameMaster V3.3.10 [9]Z W C— R T OREEY R = L— 3 v & Fi
L7z, B R eB L0V 5 unity Lewis number Z € L, {BADRERICZBWTHA O R
17 —HBERICT DWW T — R IR RIEECK R D EE 2 KD, IREHDRE Z & 20T —HBE (I
*UCIREE, (L FREOE &3, AR 72 & oW iEd L ONEMO Progress Variable C D4
W EOEROTREND RIEDT —ERXR—2A 55T 5. D%, BANR Z LAHT—
HBEE T 22O TR I ND ZIRITTDT —F N— X %R G5 % & Progress Variable C (2%
DEBOTRIND RILDOT —FZX—R|ZEM|T D, I, REITIKR% L0, Large Eddy
Simulation Z W T ZRITTOBREEL S 2 L— 3 U EET 57280, IREDHR Z OMERE R
\ZPRA%L, Progress Variable C DR B BIEUT SIS & IE L, Favre B Zfii LI-IRADER, %
D43 HE Progress Variable C 2T HEMTRIND —RILOT —HX—AE{ERT H. 723,
Flamelet table DAERLFIEDFEMITE S © ORF[I0] T LT & B0 TH D.

2.3 ZRTOBRBELSaL— a3 VDEFEE

Sandia Flame D Z%t& L LIz ZWRICREES I = L—3 3 VO RBRITIE~ v ~BEEELIT Favre
7 4 VE EE Lo (1), EEERFRX (2), RAESTEORLFR (3) & Progress Variable (PV)
ORF HTHD.

W 0,
e +a—xj(/)uj) =0 (1)
a _ Jd ,_ Jd ., _ N Jap d o, o, 2  0uy
&(pui) +a_xj(pulu]) +a_xj[p(ulu] _ulu])] - axi + axj M(axj +axj 3 ij axk> (2)
o, o 8, 9. . o 8 (uoZ
5;(P2) + 6—%(02%) Tox, (2w, - 7w)] = 6_xj<§a_xj> (€)
9, .0 . 9 . o 0 (updl\
500) + 5 (5C) + 5 19(CT, - )] = a—)CJ(ga—%) ‘5 @)
22T, X Q-WOALEIHEENENRN SN TEET 5.
s, — ) = (254 0525 O s
plut, — 4 d;) = o, Tox, 3% am, (5)
_ ue 07
_p(Zu] —ZU,]) _SCZ‘ta_x} (6)
i TN 6_(5
_p(Cu]—Cu] _Scc_tax]- @)
X O )T Ou i XELTERAERELTH VD, A (8)IZ7” T Smagorinsky &7 /L1115 HWTHER L7-.
Uy = p(CsA)*S (3)

72X, Csld Smagorinsky E7 /VOME—DETIIVERTH Y, AFIETIL 01 T—EELE L. £,
Scz: & Scc VXIRA 473 & Progress Variable DELIEY = X v MLTH Y, AWFIETIZ 07 T—EL L
7. REDEOHBUITX (9)& AV CTHER L7z
~\ 2
772 = C,A? (2—2) ©)

PLEXY, ROIEEDE, BAETFEO3HE L Progress Variable 2 U THIIE L 7= Flamelet table
ML, % L Progress Variable D IEBROARGEE 2K 5 & & HICIRERALFREOE &4
BRETDH.

IEMERE T DA RAFREICE S E, EERERFERNOMIREIL KR E2E5EE 5% 7 L RL
7o IR ESE, IRBOE ZIRPLESEE W TEREBEE(E L, RFREITIEICIE RO
Adams-Bashforth 5% 2. GHERME 2 88T 2 7-ORFMAAEZ R E L L, 7—F 8N 04 &
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2B X OITIRE LT, 7eds, ELIBRBES 23 E H I e 28 2 R T B ORFZI A3 1us TH H. JE
J1OfEEIZIE Simplified Marker And Cell (SMAC)YA[12]1% 1 L, SMAC JEIZET 2 JE I H EffIZ
B4R T v o TR OMEEIZ I Algebraic Multigid Solver [13]% VY, &4 A L« AT v 7B
WTHUORFREMN RSO Hiv D F CREFEZ N L=, I1BA 7% & Progress Variable DR D %
TR E R PR BH 2 min-mod BA%%[14]% 1 ] L 7= Total Variation Diminishing %, JEEBRIL K+
O EE O THERE L, R TR —RORAREZ HV, SRR = 28 b
BABLIE[15]E WY, KX A L AT v FITBWCTIGREN RO H LD £ CRAEFFE 2 5 L 7-.
FHEBIAG D HREL] 0.2 s F CTHELITABES 2 562 S, 14 02-03 s DT — &%$ﬂm¢é LT
B OREEEE A R D 7=, METIS-5.1.0 [16]% W THEMTfEIE 2 43 L, Message Passing
Interface (MPI) % F W TR BN IS S WAHIGHR 2 i L7z, £72, %F@%b Vi 2> B R RE
72RRY [FRFCBET2MBOT LI Y XA ZHHA L, BEICET R A R/IMEL, F—2
~y RER/MET 5 Z & Tk REZm E Lz, 2ok, HIEKRFEI A A= L = A Z—
A DH = v 2 —4 LX 406Re-2 Z VS, 4/ — K48 =7 & - W0EHE 4 320 L 7-.

3. MRLEE

3.1 BENE, BESLUVEELILLEROEESESMOEMKE

M 212t=02sI2BWT, z=0OBEICBIT 2IRAEDE, RELLOEELFREOE &5F

DA Z T, IRERITEAM O RE T 0, REMIOERT T 1 LR5EHTHY, /X
DB SNTBRELOERAEET 5 & & HICEHO T A LIRAET 2 Z LRI TNS. &
BEIZoOWTIE, ERIZBWTRE, XV EHN S SN TR0 A a1 v b kRKOREES A
WERZRL, Fo, J AN OHHE SITZREIR Z OBBET A LIRAET 5 2 LTRSS D &
LBz iAoy MAROFEHN LR SN co-flow LIRET 5 Z & TEREENSEITL, TN
THIZHE D> CEIRFIEAER STV D, F72, BREEOHRAMRY CTH D CO 1T ulnpkElE
TE7RFEIE T, OH IZELIRHRBI A 72 B TR L TV D, & 512, MEEORKAERM TH 5 CO,
MRS FHIZ M2 THRL L'CW%). N NS DAYl imﬁﬂﬁf&ttii’ﬂi&)é%@@ﬂiﬁi@ﬁ
ZE8] LM —E L T\ 5. IRENCISUN THEHTHRS 5 2 ) E s 3 & S ik 5.

Time: 0200001 Time: 0200001

2 BB, RAESER, RER L OEEMEAEOE &5 ROBHHED 531
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3.2 DB EICE T 5EEHORKETHEDLE

3l Bz T BIRA D, % O Root-Mean-Square (RMS), &35 K OB S (CH,, CO,
CO», OH, H0, Ho) D& E45 3R O REM A 2 I ERE T & & IR, MRS s OV ERE i
DT RIS FIRIZHAID > T 12 BHRAICHE L TS, U, A b iks S 7 gist
DYEE LN BEABO T A LIRET D120 TH D, 1RESr RO W W8 0O AT b 5110 E # 5=
LIRTERIC LTS Z b, KIRHTIE ) Db HEE S 7B O R AN ELIRIRBESR 1T
BWCHREL, BEHOTALRAT 2R E2 BIFICRE L TS Z 2 EKT 5.

BASERD RMS IZOW TS Rds KO ER RT3 b Bio b Fiicm s> T RS-
L, TO®%BY LTS, FITERITHEHERZBMAEH L T 00, iR THENTHE
BITHERER LV ETEVEZ R LTS, 2L, T CIERABE R IS B TLE MM 2
DHEBELTCHDHO0, ZORMPRESHZZEL Wb ThiEBE2 b5, HE
BN IIARFENT OWABEI 7 L 0 B OBRE 2655 7 AN EfRITRIGHIE 5 2 & T, AT
DOWMAFEREIC BT DR REEOLEE G HHRT XX THDH. L LR 5, LES TV TEE
H AW L & 72D ) ROV OELTR R OENT 2 F i T 5 72 DITIX S HIZ% < OFFRK & M3
L, AHEAMAKEL Lo T LEIEDHIENTIIR . /A0 FIRICALET 5 & 2 Wik
BI2HEEREOYHEEL ) AVO ERICAET 2MARREICERLT 50 bd 5 Recycle
boundary # V5 Z & TIT T RENSNAS ORI ZFELTHZEETEDHH0D, TN THRE
%< OFFEMKFZNE LTS, —J5, Pierce and Moin [19)IZZFERTC / AL DI A 55 & LT fgbT
ML, EEROMHTOTEASE R IS T D Wi SR DR EE 2R & O 2SI 72 004 & DO REE
e B@h % Sl Es T X CRIFL, REOMIT CZORGFE LT — 2 2 MABERSM L LT
ANWDZEZBEL TS, ZOFIETHE, MABRERMICIWTRY 7222/ & REFT) 7e
EEPRDOLND Z EDRHENDID, RETARET—XERWKERDIET TR, BiRDMRE
BB IcAE T D A vy o OREEZME LT IER bR, £72, 2o FTHOFHEIN Fiio
WL Z TN bR LT SR 52020, NS0T RS REFEL Z . E
A7 ke LT, MABEREICE W CA TSR 22288 2 k5 TIE[20103 40 % < 1%
ENTWD. LnLaens, AfEfrxig & F U Sandia Flame D % %82 ABE AN A TR HE
W72 B 2 A pk 9~ 5 FiEA2 A LT RS S W a b oo, fifreds = &
RENRTG A—ANEEL, WHMEICKRITS. ZD7-®, LES IZBW TS R A RS2 5 2
LI THRETH Y, SBOMERETHLEFEZ2D.

TR DR EEMEIZ DD AT AE R L OMIER R TV b B Fiicms- T EF-
L, WEREZ R LEZZITESHICED LTS, ZiE, / A bHE SR ek s+ o JE
LRSSz vy MRROEIROREET A LIRATD L Ebiz M vy hAKEDE DI
JEAPHD co-flow LIRAL, BT H7-0ThH D, fNTHERITHERRE L IZITREIT—HLTWD
HOD, F@RE &R LT fRATAE R T HE RS S & bl U CE TR REHE L TV b, 2,
FEHTAE S & PERE RN =N A U 28I T, BIET ADERS THYWIMET A THSH CO, &
H0 OEEZENEL, S<HHBRICLVBBREEZEZEEL T RWeDTHDLEERD. EEE,
AfFEHT RIS & [F] U Sandia Flame D Z x4t & L7=WF5EIZ3\W\ T b [AER OB T2 A Tl v 18],
ARV BRBEET VOFRE TlXie LAY RNTRER DB RO LN TN D EE XD, L LR
5, NO 7¢ IREICHEUS MR O Y By R 2 EREC T 2 72 DIITRE 2 & DI IEMEI T3
THMENRD Y, 5 < GHMEEVEHEY L, Enthalpy defect [21] & FEIEAL 5 EH K & 35 & A HE 7 Flamelet
approach Z Efi T 2 L E RN HDH EE X D.

4. #E

AW TIE, TABEE RIS E LIELIRES R 2L —a DX —F vy b« 7L—AL L LT
b EEOH D ELIERCA R D 1 -5 TH % Sandia Flame D % %422 Flamelet approach @ 1 > T&
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Investigation of Sound—Flow Interaction of Acoustic Liner

using CFD/CAA Hybrid Approach

Background and Objective

Background

# Fan is one of major noise sources and further noise
reduction for the future aircraft development is required

# Ultra High Bypass (UHB) turbofan for higher efficiency
# Acoustic liner is equipped to reduce fan noise
# Structural and weight limitation for acoustic liner

Acoustic liner plays more important role in
high sound absorption for wide frequency range

(1] ABH HEREEEOER
HEIZOWT) , BAFRERE 73
# 118, 2017%

REEE T L R ERRIIT LR E T HEANE
Acoustic liner attached at intake [1]

# The characteristics of acoustic liners:

# Sound absorption performance is changed
due to the existence

of grazing flow
b

way

Frequency
JAXA experimental result of acoustic liner model

Sound Absorption Ratio

# Non-linear effect appears at high incident sound level
and high Mach number grazing flow

# Interaction of sound and flow needs to be investigated
for the understanding and design of a new liner

Time-domain direct CFD analysis of
acoustic liner model is useful

Research Institutes and Members

CFD/CAA Algorithm Development and Applications
# Kanazawa Institute of Technology (D. Sasaki)

3D Extension of Solver

# Cyberscience Center, Tohoku University
(R. Egawa, K. Komatsu)

Acoustic Liner Expertise (Analysis of Application Results

# Institute of Sound and Vibration Research,
University of Southampton (R. Sugimoto, P. Murray)

Planned computational resources

at Tohoku university

+ Vector supercomputer (SX-ACE)

« Scalar parallel computer (LX406Re2)
» 3D Visualization

Project Repr ive: P it.ac.jp
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Fundamental of Helmholtz Resonator

tion principle (without grazing flow

Sound absor

# The air in the neck and the air in the cavity works as a
mass-spring system (resonant frequency)

# Energy loss caused by a resonator
results in sound absorption (T

# Loss occurs in viscous boundary
layer at walls of resonator neck

# Acoustical energy dissipation
at edge of resonator

Principle of Helmholtz resonator

Objectives

Objectives

# CFD/CAA algorithm development and validation based
on Cartesian mesh for acoustic liner model

# Application of direct CFD/CAA solver to investigate the
influence of multiple resonators to sound and flows

# 3D extension of solver for more realistic geometry
(multiple orifices, various shapes, etc.)

Fundamental Model and Numerical Methods

Numerical Methods

# 2D Compressible BCM (planned for 3D extension)

Direct Numerical Simulation (DNS)
4th-order Runge-Kutta method (time-marching)
5th-order WENO scheme (space)

LI

Inflow Boundary Condition
Mach Number: 0 / 0.088
(Rel13123 based on opening width)

Laminar Boundary Layer
(Blasius solution)

*

*

# Incident sound wave:
plane sine wave (120 dB)

# Acoustic sponge region

Outflow Boundary Condition
# Acoustic sponge region

Model Example Flowchart of BCM

# Multiple-resonator case (3 resonators)
# 100 minimum-size cells for opening width

‘?ﬁ“'” ! .:

Inflow

HEPELTY ‘

Outflow

Computational model with Cube allocation (322 Cell in each Cube) J

E5F i 1P 0Tt e e e sl L e Dk

¥R FIF- A FT RS ENES RS L
e 2019474114, 128
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E(agug) +V- (agEg) + Fgag -V (angiffuse) = agschemical + Stwo—phase interaction

IK%E - Newton D EE AT

WEETIVY
SRR FHEERGETIL KEEOEETIRG ZRBLUSH

~faR
jif=]

SHELSAE :2H,-0,2N, (MIHAE 10 kPa, MERIRAE300 K). ANSHES.5 g/m (D 1 —EE15.9 umD KK

=~ .= _ e hrl: Eﬁ}iﬁ?ﬁﬁﬁﬁ Lﬁ**ﬁ

EECRBR-MBTIR—2a 0 DBELZMBBALT-.  Garonn)  @7.2hm) (136hd) (0.7 hr)
Gas temperature [K] |
>
‘ ‘ =EAM

‘ - . — : .‘\‘ _ R AR HEMEE
SHEZMBT R — 3> ORES (RRIPKEHERT) as3sh) owh @omh  AEE
SRR ERARFIA - ARFERR BUES R4
Wermation Syateme 20194 7F 11A, 128

THE GRAND HALL (&&JII)




SENAC Vol. 52, No. 3(2019. 7)

PRI AR R R - SLRIBTECHAS A SRR TR AE e 11th Symposium
jh190062-NAH Y T

HE 17 (HERXZE-AR). T/l B (RAXE-FIRE)
HRFRER
GW space-timed— FOXBRELGE#-ERFEADERICAITEEZEL

v Largesale |nformatess Infrostreeinmes

1. ARER - BHY
ARI LY b0 ) AMBMEQEBRE T YD IR
s NURX¥y 9T N RDBOBEETHE - ARELEBEEMORT
LI L BEERONY FEtE  AMEAERm /m) BF (ER - EF) OBELNSOIAREOBRER
(GW3EALL; GW space-time TR 4S5 L) - RETOERBE). LFES

»

DT I T -BFEESTOEER H. Ishii et al., Adv. Mater. 11, 605 (1999).
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i (L} Exp. 0.8£0.1  1.9%+0.3 . = ﬁﬁ - Ef{-&g": ﬁﬁ(HOMO -

Algy LUMO) # D)

mer/up MO-projected DOS
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Ken T. Murata (National Institute of Information and Communications Technology)

Combination of HPC and high—speed data transfer technologies for
big—data processing systems

— Overview — Concurrent Processing System
*  Background * Genomic information collected from Illumina Novaseq 6000 in
With the rapid growth in the information and communication Kyushu University
technologies, large volumes of data from computing resources in * Data transmission from Kyushu University to Kyoto University
datacenters and Internet of Things (IoT) sensors are collected and using HCP

processed in real time. High-speed infrastructure networks play an
important role to support the real-time operations, and a high-speed file
transfer tool is needed to fully utilize the network bandwidth. In
addition, artificial intelligence (AI) enables to improve disaster
mitigation applications by quickly processing large volumes of complex
and fragmented data.
*  Objective . I
We conduct three case studies to demonstrate large-scale data s
processing and large-scale information systems. The first is extraction . L B . .
of meteorological information from Himawari-8 satellite data using Al Fig. 3 Data transmission from Kyushu University to Kyoto University
and visualization on tiled display wall (TDW). The second is concurrent * Visualization on web in real time
processing system for high-speed data transfer and visualization of
genomic information. The third is information extraction of visual IoT
data using deep learning.

g 1
I

— Extraction of Meteorological Information Using Al —

* Himawari-8 real-time web
» Provides Himawari-8 satellite sensed images in real time and with
full resolution
» Mirror sites: Thailand and Philippines

Fig. 4 Example of web application for viewing epigenomic data

— Extraction of Visual IoT Data using Deep Learning —

* SmartSight camera
» Visual IoT with video transmission system using Raspberry Pi
» 20 locations:
o 12 cameras for weather radar in Kochi prefecture
o 2 cameras for aurora observation in Arctic region
o 1 camera for river surveillance
o | camera for landslide monitoring in Hirosaki University
o
o

Fig. 1 Himawari-8 real-time web (https://himawari.asia/)

* Amaterass web
» Provides ground weather data (e.g. solar radiation) in real time

10 cameras for observation in Chikuma
2 cameras for surveillance in Tokyo
o etc.
» Video transmission with high resolution (full HD) and high frame
rate (30 fps)
» Data analytics and processing using deep learning with TensorFlow
on supercomputer in Kyoto University
» Data visualization on TDW in Kyoto University

Fig. 2 Amaterass web (http://a;naté;ass.nict.go.jp/)
* Visualization on TDW 5 i
» Data analytics using Al in NICT and Chiba University
» Data transmission using high performance copy (HCP)

» Data processing by supercomputer in Tohoku University and - E
Nagoya University / ‘ I

» Data visualization on TDW in Chiba University, RIKEN and . . . .
Kyushu University using STARS by NICT and CLOWDER by (a) Visual IoT device (b) Example of real-time monitoring system
Kyushu University Fig. 5 SmartSight camera

Collaborating Researchers

Praphan Pavarangkoon', Kazunori Yamamoto!, Kazuya Muranaga®, Takamichi Mizuhara®, Ayahiro Takaki®, Eizen Kimura*, Keiichiro Fukazawa®, Ryusuke Egawa®, Takuo Suganuma$,
Osamu Tatebe’, Atsushi Higuchi®, Takahiro Katagiri’, Masao Ogino®, Hajime Shimada®, Yasuo Okabe’, Yasuyuki Ohkawa'?, Kazumitsu Maehara'?, Koji Okamura'?, Yoshiaki Kasahara',
Takeshi Nanri'®, Kenji Ono'?, Tomoki Kimura®, Chihiro Tao', Fuminori Tsuchiya®, Hajime Kita!!, Goh Murakami'!, Hideaki Takenaka!!, Tomohiro Kawanabe'?, Ryuho Kataoka'3,

and Hiroyuki Kusaka’

'National Institute of Information and Communications Technology; *Systems Engineering Consultants Co., Ltd.; 3SCLEALINKTECHNOLOGY Co., Ltd.; *National Institute of Public Health,
SKyoto University; Tohoku University; "University of Tsukuba; *Chiba University; “Nagoya University; '°Kyushu University; !'Japan Aerospace Exploration Agency; '>RIKEN;

13National Institute of Polar Research
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