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SCES - SCEERFER 6/ 9 6/ 9 A=V 7Y RN
JFT-53 T PRV 2 i SR T TR A 6/ 9 6/10 FW 285

MOAIHE & — 6/ 9 6/10 FW 25 57

IS - KPR 6/15 6/15 A=V 7Y RN
NI R T 6/17 6/19 FW 285

SCEE + SCEERFSER) 6/17 6/18 A=V 7Y 21
T2EED - TR ZER) 6/19 6/19 A=V 7Y 21
A ISR (ped. tohoku. ac. jp) 6/26 7/ 2 DNS ik 2T o v
AR FHHERE (pgd. tohoku. ac. jp) 6/26 7/ 3 — i

AR SR (1 g. pgd. tohoku. ac. jp) 6/26 7/ 3 — i

AERF SRS (1 jg. pgd. tohoku. ac. jp) 6/29 7/ 2 DNS AR 25T ¢ v
V=N N= D I c 6/30 6/30 ((E=:p¥d

BRAES - BRAERFSERL 7/ 1 7/ 1 A=V 7Y 2 k24
T - LmFgeft 7/ 9 7/15 A

MOAIHE & — 7/22 7/22 A=Y 7Yz 1
AR FHHERE (pgd. tohoku. ac. jp) 7/29 7/30 s d
AR (1 je. ped. tohoku. ac. jp) 7/29 7/30 (el E A

BREAER o BRAARFSEFRS (agnus. chem. tohoku. ac. jp) 8/ 4 8/ b5 A — LRk

EFES - KPR 8/ 4 8/ 5 A=V 7Y RN
B EBARHE - A SR

(insc. tohoku. ac. jp, 0-127. 153. 34. 130. in—addr | 8/21 8/26 DNS TR RAF o v

. arpa)

BT A SR 8/21 8/26 EERT B b
B - BRERFIER) 8/24 8/24 A=V 7Y R b1
B - PRRFIER) 8/26 8/217 A=V 7Y R b1
PRAEER - BREMEIER) 8/26 8/27 A=V 7Y 21
HEHRIE ¥ — 9/ 3 9/ 4 FW 25 5

Z e E B A ZE T 9/14 9/25 ik

T - L geft 9/15 9/30 P
EEBAERHAE - PSR

(insc. tohoku. ac. jp, 0-127. 153. 34. 130. in—addr | 9/15 9/16 DNS R AT 4 v 2

. arpa)

T2 TSR 2EF) (ip. eng. tohoku. ac. jp) 9/18 9/24 E<ivs ) A — LR

% e E R SE T 10/ 1 | 10/ 1 I FW 28 5

Z e E B A ZE T 10/ 6 10/ 6 I FW &
AN 3 RS HEE A 10/16 | 11/2 | HB | i

A 3 N HEE A 10/16 | 11/2 | Hf |

SCEEER - SO SERE 10/20 | 10/21 A A=V 7Y R b9k
BEHRIE ¥ — 10/21 10/21 B FW 25 5
HBEHRIE ¥ — 10/30 | 10/30 ey A=V 7Y 2 k2
Pt e [ T £l 11/ 2 | 11/ 4 B TEERT o b

B} IR [ S

(Iibrary. tohoku. ac. jp, 11/ 2 11/ 4 Brii DNS iR AT o

135. 34. 130. in—addr. arpa)
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SCFER - SCFIFAER 11/ 4 | 11/ 4 A=V 7YKL
A ) R_R— g IR HEREASER 11/19 | 11/24 TEERT H v b
R R A \
oA A AR 11/19 | 11/24 DNS 7k 2 F 4 >
( promo—innov. tohoku. ac. jp)
/\\‘\—_‘ R N Wy \& % N
A /=Y s B 11/19 | 11/24 DNS 7R 2 F ¢ o 7
( incrs. tohoku. ac. jp)
BT o —Hkk 11/26 | 11/30 i ik
SO - SCERFSER 11/27 | 11/27 A=Y 7Y A N1
A ) R_X— g RIS HEE A 11/30 | 11/30 &=yl
A = g R HEEASHR 11/30 | 11/30 (=l
RO R 12/ 1 | 12/ 2 (EgEHIE
(incrs. tohoku. ac. jp)
PP -
A/ ./9 /Hﬁzﬂlﬁ?ﬁl;lli. [3 19/ 1 19/ 2 (et
(promo—innov. tohoku. ac. jp)
T 2AFSEF; (msd. civil. tohoku. ac. jp) 12/ 1 12/ 2 A — LA
[ e X EEE (1ibrary. tohoku. ac. jp) 12/ 7 12/ 8 VESEE I E
~A 7Y AT A@EWIERIE T & — 12/24 | 12/24 RIELH
S - TR ZER
(civil. tohoku. ac. jp, 82. 34. 130. in—addr. arpa, 1/ 4 1/ 5 DNS IR AT 4 > 7
186. 34. 130. in— addr. arpa)
TR« T2 RE (civil. tohoku. ac. jp) 1/ 4 1/ 5 A — LRk
T8 - TR (em. civil. tohoku. ac. jp) 1/ 4 1/ 5 A — LRk
TR - LarseRt -
— LRk
(design. civil. tohoku. ac. jp) L/ 4 1/'5 A i
T8« 529 R) (eco. civil. tohoku. ac. jp) 1/ 4 1/ 5 A — LRk
TR« T3R8 (epll. civil. tohoku. ac. jp) 1/ 4 1/ 5 A — JLHRIE
TR - Loeafsest ~
— LRk
(geoinfo. civil. tohoku. ac. jp) L/ 4 L/'8 A VRS
TR - Lrgest -
— Uik
(kaigan. civil. tohoku. ac. jp) 1/ 4 1/'5 AR
T 55 L22F2E 8 (kasen. civil. tohoku. ac. jp) 1/ 4 1/ 5 A — LR %
T - ToErse et -
— VA%
(kasenl civil. tohoku. ac. jp) 1/ 4 /5 A RRIE
R R , /4| 1/5 A — LR
(mechanlcs civil. tohoku. ac. jp)
L5« L 7eA) (um. civil. tohoku. ac. jp) 1/ 4 1/ 5 A — LR %
TR - Loearsest .
/4| 1/5 — %
(potentiall. civil. tohoku. ac. jp) / / A RRIE
”‘jﬁ TSR (soill. civil. tohoku. ac. jp) 1/ 4 1/ 5 A — LR %
b - LR , /4| 1/5 X — LT
(tsunam12 civil. tohoku. ac. jp)
T5EER - TFZEE (water. civil. tohoku. ac. jp) 1/ 4 1/ 5 A — L5
HA4rm ko RLEBLH— 1/ 6 1/ 6 A=Y 7Y & N1
HEEER - AP IER 1/21 1/21 A=V 7Y RN
HEEER - AR IER 1/25 1/25 A=V 7Y RN
MOAIHE S & — 1/26 1/26 —U 7 U RN
MOAIHE S & — 1/26 1/26 A=Y 7Y R N1
SCHEES - SRR 1/26 1/26 A=V 7Y RN
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T8 - T2 R) (web. tohoku. ac. jp/okabe) 2/10 2/18 B By
AR - BROARFIER) 2/15 2/15 B A=Y 7Y 244k
FE B S LR FE R .
(web. tohoku. ac. jp/klautau-zemi) 2/18 3/1 Lk e
A S A 2/29 2/29 Ayl A=Y 7Y R R
SCEEER - SCEEARSERE 2/29 2/29 EElys ) A=V 7Y RN
IR A 2/29 3/ 2 B FW 25 57
TS SR 22AT (idac. tohoku. ac. jp) 3/ 1 3/ 2 EEvsT) A — LA
AR - BROARFIER) 3/ 3 3/ 3 EElys ) A=Y 7Y 21
HEFER - HEFER 3/ 3 3/ 3 EIvs ) A=V 7Y 21
EEHAR BT - A SRR 3/7 3/ 8 B A=V 7Y RN
PRS- BAEBFSERY (aob. gp. tohoku. ac. jp) 3/ 7 3/ 8 EEvsT) A — VR
PRS- BREAFZER) (aob. geophys. tohoku. ac. jp) 3/ 7 3/ 8 H A — LK%
PRS- BEAEFSERL 3/14 3/14 VALY PW 3% E
AR - HEEHFIER 3/15 3/15 EElys ) A=V 7Y R b1
77 EHNGEH = S — 3/15 | 3/16 NS k=T s
(tsc. tohoku. ac. jp)
FOZINYR— e — 3/15 3/16 B TEERT H v b
THEFIFIERL (shino. ecei. tohoku. ac. jp) 3/17 3/17 IS VeI
IR A 3/18 3/23 B FW 25 57
EFER - HEFER 3/22 3/23 VALY (=g
NI R T 3/23 3/24 IR FW 25
TR - Larsest 3/24 3/24 EEvs) A=V 7Y 2 k24
IR A 3/24 3/24 B DNS 25§
PRS- BAEFSERL (web. tohoku. ac. jp/amc/) 3/29 3/29 IR (==
TR - Loeafrsest 3/29 3/29 B A=V 7Y A N5
IR F BN 3/30 3/31 B (EZapiyd

PREE A — /L%t 5K DB | B 36 S JLER | ALERFER] S
2L

Y— GERA E S JLER | ALERFER S

HEERLEE & — 4/ 1 4/ 1 B 2
B - BRARFIER) 4/ 7 4/ 7 B 2 1
PR T v T 0 T RRSERT 4/ 8 4/ 8 B 1
R T v T 0 T RRSERT 4/ 8 4/ 8 B 1
5 - EESRAFSER 4/ 9 4/ 9 B 1
[R5 - R SRR 4/10 4/10 A 1 {4
T - LARafrseRt 4/13 4/13 B 6 11
fHFWs T o —HkE 4/16 4/16 B 17
[ A 4/17 4/17 B 1%
BT A SR 4/22 4/22 B 31
B REAE W 4/30 4/30 B 21
-5 T RORVR A i SR TR A 5/ 8 5/ 8 B 11
T - LARafrseRt 5/11 5/11 B 2 14
FFAm o3BT = 5/11 5/11 B 2 14
TFED - TR ZE R 5/12 5/12 B 2
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PRS- BEAERFSERL 5/12 5/12 B 1
T - LoRarseRt 5/13 5/13 EIys) 1 {f
IS - B R 5/14 5/14 B 1
TR« TR R 5/14 5/14 B 1
B W sem 5/15 5/15 B 1
LR T v T 0 TR 5/18 5/18 B 1
& JEM BT TR 5/18 5/19 B 1
R F-53 T POEVE A i SR TR A 5/18 5/18 B 51F
T - LoRarseRt 5/18 5/18 i 1 {f
FRF M R oEE o & — 5/19 5/19 BBl 1%
1% WEL TR 5/20 5/20 B 1 {4
WAL AT 4 TV« A H R 7 Kk 5/20 5/20 B 4
T - Loearsest 5/21 5/21 i 6 1
JEFE - RERER 5/22 5/25 B 3
=P - SRR 5/25 5/25 i 2 1
AR F A 5/25 5/25 B 21
KB e R gE v & — 5/25 5/25 EEIvs ) 4 1
=il - SRR 5/26 5/26 B 4 14
T - Loearsest 5/27 5/27 Eys) 2
SRRl OIS 5/27 5/27 B 31k
el 5/28 5/28 B 1 {4
= Tr 7okt 6/ 1 6/ 1 B 1 {4
WAL AT 4 TV« A H R 7 Kk 6/ 1 6/ 1 CEn 1 {4
YA N—HP A T A H— 6/ 3 6/ 3 B 1 {4
=l - SRR 6/ 3 6/ 3 B 4 14
-5 T RORVR A i SR TR A 6/ 3 6/ 3 B 1
A3 MRVE e W SR A 6/ 3 6/ 3 JBE Ik 1 {4
HAL AT ¢ DL« 2 H N 7 Kk 6/ 3 6/ 3 B 1
B - PRERFIER) 6/ 4 6/ 4 B 1 {4
=5 - EESRAFSER 6/ 4 6/ 5 B 1 {4
HEHRIE ¥ — 6/ 5 6/ 5 B 1 {4
T - LARafrseRt 6/ 5 6/ 5 B 1
B - BRERFIER) 6/ 5 6/ 5 B 1 {4
JE B HE R 6/ 5 6/ 8 B 2 14
SCFER - SUFAFERE 6/ 8 6/ 8 B 2 14
B - R 6/ 9 6/ 9 B 3
ORI &7 — 6/ 9 6/ 9 B 1
B A s W ET 6/ 9 6/ 9 B 31
WAL AT o TV« AT 7 Kk 6/ 9 6/ 9 B 3
T 7 — A 6/11 6/11 BT 1 {4
el 6/10 6/10 Al 1
= - SRR 6/17 6/17 B 1
FEPE D - BT PR 6/17 6/17 B 71
It 6/17 6/17 B 2 1
A3 MRV e W SR 6/18 6/18 B 1
mEBERHE - TSRS 6/18 6/19 B 1 {4
HEERLEE ¥ — 6/19 6/19 B 31k
Ines = A FE AT 6/22 6/22 B 4 14
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ToEED - LoEirsest

6/22 6/22 EEIys) 1

HAL AT o L« XA TR 7 HskE

6/22 6/22 HH 1 {4

S - ERAZER

6/26 6/26 EEIys) 1

TN S F 22T 6/26 6/26 EEIys) 3 {t
HEG RIS 2 — 6/30 6/30 Fepic) 14
Gl 7/ 8 7/ 8 Fepic) 2 i

AR - SR

7/10 7/10 EEIys) 1

AR BN L R gE o 4 —

8/19 8/19 EEIys) 1

Bt e [ T £ 8/21 8/21 i 1 {f
Pt [ T i 9/ 2 9/ 2 BE Ik 1 {4
FRF M R oE 2 o & — 9/28 9/28 BBl 1%
L HR BT A SR 10/29 | 10/29 B 1
Wik7T T s Z — 11/ 5 11/ 5 Bl 1 {f
Pt [ 7 i 12/ 9 12/10 B 2
1f5 WEL TR R 12/17 12/17 Bl 1

=a— U R S —

1/ 7 1/ 7 Eys) 2 4

=a— U RN 2 —

1/22 1/22 EEIys) 1

BB EHIFZERT

1/27 1/27 EEIys) 1

S - ERITER

2/ 3 2/ 3 CE<h 1 {4

HAL AT ¢ AL« XA TR 7 HskE

2/ 9 2/10 B 11

WAL AT o 1L« XA TR 7 HEkE

2/12 2/12 BT 11

S - ERAIER

2/17 2/17 T 1 {4

HAL AT o L« XA TR 7 HskE

2/23 2/23 HH 1 {4

WAL AT 1L« XA TR 7 fskE

2/24 2/24 BE 1k 11

EERERT L7 bo =2 A5 # —

2/26 2/26 EEIys) 1

AR E BN L AR IEE v 2 —

3/ 3 3/ 3 FEys) 11

WP -

3/ 8 3/ 9 HrE 1

HEB R 2 —

3/11 3/11 HrE 1

B EHIT IR

3/16 3/16 B 11

WAL AT 4 HIL « AH N T KesKE

3/16 3/17 B 11

ARF A S AT e o 2 —

3/17 3/17 HrE 1

HAL AT 4 L« A H S Kk

3/22 3/22 Een 11

s Y D e

3/24 3/24 FEys) 11

il

3/29 3/29 HrE 3

f;ffffﬁf;% maE | R R e
S A R % B B Y & e o= S 5/11 12 | AIMR A 2 Pt 2 —=
% e E R A SR T 5/11 50 | AEEL BA—L
BREEES - BRAEFIER 5/12 100 | RS baA—v
15 WE o FER 5/14 40 | FEEL HA—v
e 5/15 40 | JIPERAF =, IR v o 8%
BR BRI SE R 5/18 100 | F s Bl—n
BXUEE IR 6/ 4 50 | AfE 6F KEik=
PRAEER - BREMEIER) 6/ 4 2 | JINFkFH—v
& A EHIF TR T 6/ 8 2 | el HEEAsE
TR - Loearsest 6/12 120 | RS bA—v
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A B R 6/17 50 | FoOfE

IR A 6/18 30 | FFEASER IR 2 PRI e ERR N

SEER - E ERAFZE T 6/23 20 | SEERFEBEMFIE T

MDA & — 6/24 5 | Ao

BRAEES - BRI 6/25 100 | FEE< bA—v

PANR—P AT AL H— 6/25 | 1000 | JIIPEEFEHE

HEERIE 7 — 6/30 15 | JHAdEE v v Rz

% u B B AR SRR 7/ 2 100 | F s BA—u

PRAEES - BRI a 15 | B geRA R C i B

B - PREFIER) 7/ 9 15 | BUEFgERATH C i B )=

T - TOERFAER 7/10 | 1500 g'?gg;;ﬁ%xﬁﬁﬁ YT

BREFES - PSERTIER 7/15 10 fiﬁ;%ﬂé\ﬂ CHE IR A =%

T - LoRarseRt 7/15 50 | LERFZe RN &

eI LV S 7/21 15 | EkeArgER 2 K= (1F)

RS 2% IR RGN S

1#5 WEL TR R 7/24 40 | TR SRR

TR - Larsest 7/24 11| HEELF v 3R

G E W IET 7/28 200 | FEEL< bR —v

JRER - R IER 8/10 200 | FEEL BE—L

PRAEES - BRI 8/21 100 ff;ﬁ;%ﬁz*é\ﬂcﬁ%%%%:t/x

G E W IET 8/21 15 | EXGEE IR ATM 153

TS - TARFgeR 8/24 | 400 | BEHRIAT A ISR 1 S

ORI Y & — 8/25 1 | ‘g 2F dh—/L

A F TR R 8/217 100 | FEEL bA—v

ORI & — 9/ 1 120 | JnOfE 2F « 3F A—/L

B A s WFERT 9/ 3 100 | RS BA—L

-7 T MORVE 7 R A 9/ 4 10 | AIMR AfE 2 ) —=

1% WEL TR R 9/ 4 20 | TR AAFZERME 6 B 609 5=

BT o/ s | w0 | 'EL?;)*’ #R(SAFATATH,

TEER « LERWFSER 9/14 50 | T g

ORI & — 9/15 120 | JnOfE 2F « 3F A—L

BT A SR 9/16 250 | GEFSPR A PR, FEFEBEB B
AR &t 2 = 282 (10/7) .
FEELS BAR—L 1ETT IR,

RSP T v T T RRSET 9/17 50 | 2PEER=E (10/8) ., AmBEnrsest
TuYx s MRAEIEEE 1R
2 (10/8) . AFHEE —aak= (10/9)

MoOAIH Y & — 9/25 5 | FIOHE 2F « 3F Ah—/b

OB & — 9/29 100 | ZDfE 3F H=E

TR - TR e Rt 9/29 15 | JOfE 3F #=

PR - PREEFIER} 10/ 2 2 | BRI

PR - PREEFIER} 10/ 6 1| PR
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B RUEAE WP 10/16 25 | AU HFIEITAAE 5F M531
TR - TR 10/19 10 | ZHH—ILHR—IL
HEFER - HEFER 10/20 30 | FMEEL BA—L
HEFER - HEFER 11/ 5 5 | FEEL bl—
ST TRV R e REAE | 11/ 6 2 | Mmoottty 2 — 3
2 e E B SE T 11/ 6 100 | i Es< bal—r
K ERFEBEAF ST T 11/ 7 45 | SEERVEEBEAF LT
MOAIH T & — 11/10 100 | AOHF 1F « 2F « 3F An—/b
R —
Ejﬁiézy b= A 11/12 150 | F /AU T 7 Ly A — L
JRA- o TR e S TE A | 11/24 15 | AIMR AfE 1 g
MOAIHE & — 11/24 15 | EOfE
HMOBIHYE v 2 — 11/25 100 | FnofiE
PRAEES - BRI 12/ 1 100 ;%hff}i%ﬂé\ﬂ CHRFTIRY A = 2
G E IR 12/ 2 5 | EAUEFEWISTHT M269
% e E R A SE T 12/ 8 100 | s bk—v
B - R 217 | 100 | PR A
MOBIH Y & — 12/17 20 | FNOfE 2F A—v
A N—H A= 2L H— 12/22 999 | JIINIEF ¥ 8z
%2 e E R A SE T 1/ 4 100 | i Es< bal—b
YA NR=P AT A H— 1/ 5 80 | T WA AR K=
S R % B S Y S R eI A 1/20 50 | AIMR Afig 2 IS —=
% e E R A SE T 1/26 70 | MEMMER G IFERE T SR ik EE
HOAIH T & — 1/28 20 | FOOAE
15 SR A Fe R 2/ 2 1| 1B TER 6 B 607A 53
W7 TR v 2 — 2/ 3 9 | A& balk—/L 2F 2%
B - PRRFIER) 2/ 3 200 | TRl Rl e atE
R 53 FIEVR o i SR T A 2/12 15 | AIMR Al 1 PR
TEE5R - TP 9ER 2/17 10 | FELSS
-5 T RORVR A i SR Te R A 2/19 30 | EnOOfiF 3F MBI
KERFE B ZERT 2/20 30 | EERFEPRIZEET 2 BEEE E
KERFE B ZERT 2/20 30 | EERFEPRIZEAT 2 BEEE E
W R R 203 | eso | MNPHER TR
e
CERBui RIS 2/25 50 | EAGBIGHILEAT Hrb
SRR T 0 LT o T SR 2/26 20 if;;g;ﬂ v OARTUTR
T - LARafrseRt 2/26 700 | JIINF ¥ XA
P R f T A H— 2/29 30 | LA el 2 BER R
A =53 — g
APERE L7 RRSIAR | g | o0 | sempiamma MR 2
TR - TR g Rt 3/ 2 5 | WA —NP AT AF ¥ XA
TR - TEERRICR 3/3 | 999 ggf‘;iﬁﬁl’g; E;’ﬁf" TATH
15 SR A Fe R 3/ 3 20 | T EEEAR SRR
BRI & — 3/ 9 55 | JIINAEF v >z
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MDA & — 3/10 40 | O
WLk 2R e O Gl FR%, BRETR
BREEFHAFIER 3/11 60 -
T - Lirgeft 3/11 15 | MARFFEm
BREET - BT SRR 3/23 40 %iﬁf AREFCHERY A =2
HMOAIH Y & — 3/28 20 | HOAE
ORI 4 — 3/29 100 | EOfE
ORI 42— 3/29 30 | FOfiE
BET 7 AT U — IV H 3 RIE RVER )
BRI R 4/ 1 4/ 1 | BFF L
NI R T 4/ 1 4/ 7 | EFFA 1LF
A7 F MRV 5 i S R A 4/10 4/10 | Web D&+ 1 {4
RKR FE IR v & — 4/10 4/13 | &AL
HEGRIEE 2 — 4/17 4/17 | Web D F : 1 {4
T - B 4/22 | 4722 iigﬁf”; .
HAR IR TE 2 v & — 5/ 1 5/ 1 | &FFAl : 21
1% WEL o FER 5/11 5/11 | Web D&+ 1 {4
@%irs PR SRR 5/14 5/15 | &FFAl : 14
s N e i 5/25 5/25 | AFFAl L
Iﬁ'i i LeErgE R 5/26 5/26 | AFFAl 244
RKBFH LR ZEE v & — 5/ 1 5/ 1 | &FFAl - 2
1#5 WEL TR R 5/11 5/11 | Web D Zx @ 1 {#
B - PRRFIER) 5/14 5/15 | A=l : 1
T - TR 5/25 5/25 | AFFA LA
T - TEAr9E R 5/26 5/26 | AFFAl 2
%2 L E R T 6/ 1 6/ 1 | &FFe 14
TR - ToERFSER 6/ 4 | 6/ 4 if;;; 1 ﬁ "
T - TEurgeft 6/ 9 6/10 | &FFA 1 {F
TFED - TR ZE R 6/24 6/24 | AFFA 1 F
HA4 s ha LRI Z— 6/25 6/25 | &FFAl : 2
& BB TR 6/29 6/30 | &RFFA 2 4
B - BRERFIER) 7/ 2 7/ 2 | AFFA 2
T - TR 9E R 7/ 3 7/ 3 | AFFA L
/\g Al -
T - TRFTER | 1T /i;;ﬂlﬁﬁ
& JEM BT SRR 7/14 7/14 | AFFE LA
TEARELE A SEPT 8/ 3 8/ 3 | &FFH : 2
T - TAWHIERt 8/10 8/11 ‘z;?:%': 14{?;
KR FE LRI v # — 8/24 8/25 | &FFH : 1 {F
Z e E B A ZE T 8/27 8/27 | &RFFHA : 14
AR S R gE v & — 9/ 2 9/ 3 |Web ™I : 11
IR F BN 9/10 9/10 | &FFH @ 1
HAR WL R v & — 9/15 9/15 | &AFF : L F
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FEERF T v T ¢ T HFSEET 10/22 10/22 | A2FFAl : L
T - LoRarseRt 11/ 4 11/ 4 | &R 14
BRERETE ¥ — 11/ 5 11/ 5 | &RFFA : L
FKBFEA IR o 2 — 11/ 6 11/ 6 |Web D& : 11
Z e E B A SE T 11/ 6 | 11/ 6 | &A1k
FRFE D - BT PR 11/11 11/11 | 23l 2 14
BARIS BRI /17 | 11/17 \ijaij :: 11112:
AR P I R TEE o 2 — 11/18 11/18 | Web ™7~ : 1
& @ B SR 12/ 2 12/ 2 | & 1L
TR - TR RE 12/ 8 12/ 8 | Web D™ : 1 {F
B e [ T £ 12/10 12/11 | &FFAl : L
TRAAEFIFFERT 12/15 12/15 | 42§l : L
% e E R A SE T 12/25 12/25 | &FFAl - 14F
&R B TR 1/ 4 1/ 4 | &% 11k
JREER - R IER 1/ 8 1/ 8 | &% : 11F
TEGEFER - BT FFE R 1/15 1/15 | &FFH : 1
SO - AR V15 | 115 gf?ﬂ”f "
HEERIE 7 — 2/ 3 2/ 3 | AFFA L
EEBAREE - A SR 2/17 2/18 | AFFAl - L
&R B TR 2/18 2/18 | AFFAl : 1L
FRB P R gE o & — 2/19 2/19 | &FFA 14
FRF M LR oE o & — 2/23 2/23 | Web D2 : 1 {1
& @ B FE AT 2/26 2/29 | Web D 1 1 {4
LA BT AR SR 3/ 2 3/ 3 | ARFFA 1
ARB IR TEE v # — 3/ 3 3/ 3 | &RFFA L
YA NR—P AT A H— 3/ 3 3/ 4 | &FFA 34
YA R—P A T AL H— 3/ 4 3/ 4 | BFFA 1
eI LV S 3/ 7 3/ 7 | AEFA L
KB I ZEPT 3/ 8 3/ 8 | &FFA 1R
TFED - TR ZE R 3/ 9 3/ 9 | AFFAl L
T80 - TEAFgER 3/11 3/11 | &FFAl 14
& JEM BT SRR 3/14 3/14 | &FFA 1
TEEER - LERWFSER 3/15 3/15 | &FFAl : 1
AR L R gE v & — 3/15 3/15 | Web D Zx @ 1 {4
£ e E R AR SE T 3/16 3/16 | AFFA - LA
PRAEER - BEMESER) 3/22 3/22 | &FFAT 2 4F
HEBERIAE Y 2 — 3/22 3/23 | Web D&+ 1 {4
WiLT T v A — 3/23 3/23 | AEFAl L
SRR T v T 4 T HFSEET 3/25 3/25 | &FFA 1
LR BT AR SR 3/29 3/29 | Web D Zx @ 1 {4
BREEES - BRAEFIER 3/30 3/30 | AFFAT 2 4
SINET HGh - 1E¥% FH BRE bkt vl
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REf ATHMERE A b L— U RBEHIR ORI [T 7 vy = NafE L T D, BRI,
Xy NU—27 BIZHELIZA b L= OmER K2, SDN OBEIFZHEH LTV 7 b =7 T
WISHNC IG5 TIE 2 BFZERRE L, 7 — X iskolid] - @itz L8R3 5, SEETRETRC
B DHISAOHIE & ZERBEHEIC A, REHOY 27 2EBE LERERIRT VY X LEH
AR FEEL, ATIRICEALEZ(K 3.5), /2, ¥ =2 b—3 a3 U ROFEKIC X D T ESR %2 £
LT, VY ab—¥ ECIIR R CHFEEREZHWZGEO 12 %, S ETIRKT 3.9 50
EEAL RO EREMEGR LTz, SHIC, FICK 2N ER Y b U—2 2RI L3R R~ b
U— 7 OWEZSET LTz, 728, T b ORFFERR A Tt EME O @ MERIR % 2 B 2 Ed N —
KT A7 LRy NU— T HINZB%) OX A MLV T, PRk 2843 H 28 HIZT LV AFEL T
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548 SCOPE [EIRSHEHERIRFFERRF ICERIR STz [ 77T A N —ICHUE L 7= iRt 2 wTRElic 3%
EEAEEERN T T v R 7 A — 2OWERFE ) 1TV T, 3 —r v R0 1T EEHEE, University of
Surrey (A ¥ VU A), University of Oulu (7 4 > 7> K), EWNMELLE LR T, B HEnD
WESNTE Y T T =2 OFRE, ZNOHDOT T A N —ICRE LTZIEHICE S Av— U T o
P—ERETNDIZDDOT T v b7 3 — LT D EFILETFE 2 HEE L7z, BRI ilE i
TR ZEFET 4 — L KE L, IKICHE SN2 PR ORI RERREERL T, 20
F RIS EMEOELRLT EERETHEODOX T o~ X —U A FNEBICHT 5 X EEIT
DTN =T a VAT LEERENT CH L, SFEIIMEREEER LCHFIEHXICBIT 52 U v
XA NT I =g DA—RAr— AT F U FICR ST, Ty h 7+ —LnbEEL
ARG REFMA L Ca— I — 22 M2 VR BT 7Y r—va o7 a b2 A TREHE
FHEE TN L2 (K 3.6), KT k¥ AT AT A, 2015 4R T 52255 (WBCC2015) X0, {515
KRKT =T LETTEVA ML —vaYBREINMEE T, —ErLLELFHISh TN,
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X 3.7 72 N¥ ATV AT AO—REIANT T E R

> UAvL ARV Ry NT—27 O AR WAL

RO/ N - EEREIE SR, A LR Ry N B fREEANEBE L DD
bb, PlxTEEE YRy M, UL OBEREGZ B8 L, BEoRE{LEZHEFL TV
LN, ZFOEBUITE YRy NI BEZELTCBEIT 5 Z L3k b, ZOEE - EHO7=
DIZFRy MU =7 R OFEMRRELSLE TH 5, TOHG., BIFEEFEER AP Xy NV —2 8
HZATHOMERH Y | KR ICT [ZRT 5 HMHRA R -2 WHIC L 2EBIIRECH D, ZOfE
Zxtl, VAV LAy NU—7 OFH - EHOZRIMOFEBRZ B E LT, 74 VXV
Ha mRG O CBISEZEM A2 LR 2 YRR B4 (Augmented Reality: AR) £ffia)SHI L72D A ¥
LAy MU=V ERIRFIEZRE L, ThaEBLT 572D OIS 21T 572, BEW
IZIE, ZRUAR T 360 EERRNE AL —7 L, BtV — ROESO RSST O L6, &
Y — ROMXHLE Z S CHEE T 28RE. KOS bz ) — FERFHRE Ry P U — 27 1F#k
no. S — NLiE, 2 — RO Y o7 R, BEOAEEZ AR £rd 2HEE 2 BR%E L7z,

(&) T - B S _ NodepositomEsumator il S - -oEN

3.8 UL YL ALY Ry hU—27 D AR A[f LS 2T 2 O fif]

Q) ZRFEHOAICET HHR

ARBFFEE TlE, Bt o2 HOTAY - Ik - BEZ BT 27200 Fik, RO 6OFiE%Z
WIS AT D2 ET D 72O ORI 20 e 2 o T o, SFEE BRI 7208 2 8
Bz AL, LFOIEA 2l & LI2WE - B 21T o 72,
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> BRI & PRS2 T T s AT BT 2 i e
BREEN TO N IR OIRREZRER T 2 729012 BRI OBAGIE RIS L TR B 2170, B
G DY IR Z RF 22 N THIH 9~ 2 SO FIEPIRE SN TV D, T4, Kineet 7 & WIS &
Y OWRIZED . T BB RICEEDS <TERDO THEIZB W T, BT & OB - EREEE &>
5 S D EBEE R O EEAEIOFHY L UTHM L, sl om L2 5 7 7 e —F 78
ZEBHI SN TWD, LnLRRE, ERkOT 7a—F 0% %, Kr2EHN TG ORI —72
(D St EDORNT R L) @&z F—RISHE T 28 e LT L Thw D729,
P ATRCHE AT &2 0 Rl — 4R T B AEAS 572 2 TREECTEE) O RFUT 6 L i, RO —PEIC RS <t
ROT T —FEZOEEEMT LI LPRNETH T,
ABFFETIEL, T ORISR U, TREE &% ONEE) 1 & Sl TR AR 2 8 = 72 F
EORREAT Tz, REFIEOMELM 3.9 17T,

Input Output
(image and depth sequence) {objrat rejron seguence
//l'(l'mnc)

Subregion extracting Suhreglon matching Sequence merging

Depth feature dissimilarity Motion feature dissimilarity
adjusted by each subregion movement computed only in adjacent parts

3.9 RERAIOMAG « TREEAT 2 FH O 7o SRS HALBE O 22

%

AN ENTRERINOBAG « TREFHRIST L. 3. £ 7 b— A THOEROME 2170, iz, fil
H SR I A 7 L— LTRSS 15 DT fD IR OR8N 2 Mk a 35 2 & T,
%? SN TOMIRERRhE 2 EBL L T D, EFETIE, 7 b— A T sl A XSO 1 2 BR

. BB ORB I B OHEE 21TV, HEE SN BN E THIE U 7o 2R RF 2 GRS & DR
5 LT, Eor R O RHEEORE ZRET 5, TAICKD . WIEOBENT X0 IRENZEL
LTWAIEETYH, 7 L— A TH B O IEREZR RIS 8 aTaE & 72 > T D, E 7o, Hioraik
RNz ad DBEIE, H 5 SRt O HEE P C O EE AR OBLE Z it & HIEIC WD Z & T
% B IRCIERIR Y (7 &L (&R 0 EEVRFES R & < B2 2WIRIZ OV T H Ey GRS O
EREEE e E A TRE L LT D,

FRRTHREE Lo Re R oI - BREETE A PG & LTl SERIC L 0 . BEFIEEZH WD 2 & T,
IFZERRIN T O 2 OMIRTIR OIS 2 KIBICSGE TE 2 2 LR CT& 72, ZORSRIZE L T
X, EFR=% (The 11th International Conference on Computer Vision Theory and Applications:
VISAPP2016) THERZIT-T,

-70 -



> RIS D MR ONLE LEHEE FIEIC BT 0158

thRx R AR & LTS TRIEE OSSR 2 X 5 Fik & U THERIIIZEL (Augnented Reality: AR)
IR ZMM L7 7 n—FREEHH ST 5, EN6DT7 7 —F T, ERICBLERER%E
X ER DG A~HERGDOE T2 —PITIR T D MBA LI L 72D | Z OB XIRBERAG T O FT
LOEPNIAERE WANICIEREICERGDOE D 2 LN TE 0L, MFEESERoAIME REL AT
DEHD—D LD, ABFETIE, ¥ 3.10 (TR X 9IS, MERATT O 2 — P IAR & VE
ZIINEL TS HERNRDON A T TR L2 R OB I B R A B bt
R~ 2R T 0) RMARE L, 2O &9 RIB TOMRESHR 2RI BT 572012,
X GREAR DALE LB 22 Mg 7> & SRS L ICHEE U IEMER T MO BER A DOE 21T ) FIEEZREL T
2

3. 10 ERBISEE (Augmented Reality: AR) Hifli 2RI L 7= E3E 8

AWFZECTIRET 2 FiET. £, AREHROITEDOEFTICE N 7 AR ShTns 2 &%
AIHRIC, COEBRH T V2T 5 2 LT, SRR O] & i Glss OB LS (iR &
DI NLEBIR) ORENRHEE 2T . BEH I AN AFIZL VM SN TWL5E 7
EOMATEF D OTALTALTEY . ZIUCRRT DA E RS OHEERREZ BT 5720,
RRFIETIE, SERMmOmEFRO R HICESE | B T~V  Je OB LEHEE 5 R
DOHIEZEITY, I DI, MEISNHERRICESE, 77 b— Mg &g & O] TR~
F T HATO T LT, MR IE LB ORBERMELZEBL T\, Xy NT—T XA vF
BRIGUC, BEERTIECL O A — FOMEZHEE LIZEROFIZK 3. 11 1R d, 22T, AROX
(X, MEZBOHEEFRERDPDODRESINTEAR— FOMEBEZR L TBY | MEEBOHESROMMES
FRDHZET, A= FOMENLY EMICRETE TNDL I EBRMHRTE D, ZTO LT, AW
ORI, AR Hifli e AW S REEESEOAIEZED LD THY . T b ORREIZE L T,
ENSHETORKEITo TN D,
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IR F IS DM TERSROMIE

P 103 RS ) Y BN § 155 280 7

X 3.11 x>y NT—7 AL v Faktgel LR — MELEOHEE ST O]

O S imiFER R T &P

AL, BOH - WFEBREE I % il 2R El (IT) ORISR & 1T R B3 205
PR ZATO 2L 2 FT B E LTS, ZOMEBICEL, FICEACET 28F - a5 ~O%
WEHAT ICT OISR 2WZERFE 21TV, T A N—ER] OHELZIT o7z, TOMEITRO LB
nTH%,

(1) BgH S DEFBERBMEHETORSR

FEHEI AR R AT 5 FED 1 oL LT, 54D A T TR L= S IR 2 b3 5 FiE
RFond, ZTOFETHEH, A—F 7400 Web DA T ENST=HITRT NA ABNEHTE L7290,
FHRICAEMREREZ BT 5 FEE L GIEER SN TN,

HRMUL B 5N D ARG S (MUGAREE) (Zifho~E 7 e v o ARG ORI & OO &
FOZ AR L TEY | BGOBEEE AT 5 2 L1280 | DML B 2 5 WA 15
HTEMNTED, LL, BHOET AN A FIZEICAHICHEIBICIRIE N 5 5 72, 2R AFIT 0 B0
BB DBERUNIET D Z LN TE A otz, ZHIUTH L, JRAMSEITAE RN ~O BB 235
e, R EITERRDMBARE AZHETE SO TIEARAVNEEZLNS, SEEOWIETIL, Tk
ST AT RN AT #RIRICER L CiRE Lz 2 >ohil (1% 3. 12) 2 HVW TR IE W 2 fi#hr 3
HTZEHHERE LT,

K FEBR L UC, IBEDEOM R & UL 280 S 72 & & ORI A T b al el A
Gl i Uiz, FEROMER, TRIED A T 50 OWHUEIREE IZTER D AIEIE T 2 T OB THLND B D
IR DRHMEE o TND Z e goTe, MGIRERFOBHIREICE L Tk, KE<THIEELDY
WS OMEZRET D2 ERAEEE 7 508, #ERE T3 2 2R sE ik 2z % 2
L ERRNRS D720, S%ITEER B IREOREEZ ROT 5 0ERS 5, EBkoEY N7 v 7T
IO DBGNREE D SN EEAMER W28 IREEBREEOUEE K ORGEE R LT D7 v T Y X LBHFEA K
HHND,
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[ 3. 12 BgAREHhH O 7= b DRI A Tty (7)) LIRS0 A Tt CF)

Q) N—FYL)FTIVT4EZRAVWERIEFEVNTIE AT LORESR

B EHNTIE, AR AR 7R SO TREEE MR RO R THE S X A TOHENTTHD |
FCHTHEFEOHENT IO AHEND R 2O BEIZITO 2N THL, o, FEEHINS
PRUNBREURI D ) 2 R Al 5 2 & T, BEREMRE R E AT 2R H 5 L ST D, ARIFSE
T, 2B a— XL o TER LB ZEMEZ W TR ZEHWTOETERRTCE LV AT
L (N=F ¥ VR EHNT) 2B TD I, 2OV AT AR L BEOEEWEEE % M9 5
2O DFIEIZ DN TR EZIT-o TN D, SEEOHIETIE, 2 Ea—¥ TR EN D FTRGEEET
N HNT, N=F VR ZERENSTHH TR MLy R EERHEET H LI, ZOFHIZES
Wl X ENMERIE O 21T o 72,

U OIZ, THRGEEET AV CHEMAT2EZE2HT 2720, ZNE CTHBLZED TE o —F v 1
RIEHENT VAT AR L, 1o HREEE 2RO T AR AT o7 (K3.13), RIZ, =
VEa—HICEA T 2 MILET VEREL, N—F ¥y LRI EHNT VAT AZHEH L TWAHED
S EERMEIC O WTIRIT 21T o 72, £ ORER, FFH & LA THBEEAR TIXEN T 5 vy
DINTG A BDREND D Z LR TE, SF TR TE RN -T5| E R EDBIRERR D
ZEemHRRE o7,

EBIZ, T2 KICET VA 3 RICET MR L, X VAR PSR O a) & (2 238) < SR
L REINCLAIETEDLIICLZ, ZOF 3 ReET NV E=a— by - A T—IEEMAED
HTHEEESNDEE M7 2D 2 & T, BB EMREIZ 2T 2580XY Y TR0 LA
TR EIZONWTHREADNREL 72 o T,
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Measured values

Force plate

Measured values

Powder brake =

Input voltage

Rotary encoder
Power __, -

amplifier 5 ‘

| #l

D/A converter

Value of load

— Angle of
crankshaft

< Value of |—
pulse

Microcomputer
Arduino

[ 3. 13 8 XEERFEMNT DT D D N—F ¥ LR = KBTS AT A

(3) ANTHIILRBRGIREED & R 2 B 5T

T, NTHIZRNRENARE TH 27 L B — AR S L L, HCmEE £ TOLRFEEICB N T
SARBUG A BT DS A 0 0d D, LA L, ANLRIZRSLRHIC K D IR J7 <0 3D BrE L OFE3E 72
EDRHE SN TEY . INHICIDEREENRESN TS, NLHISLIRHIC X 2 R EIZ OV T
1. RO AR & fEER & OMICA T 20 JFICIN A, FIEE OB S B E I % L TV TWn D Z
CICRVAELLMEMEDRANREGERK L LTE2bND, —MKIZ, WA TR EZHNTALR
IRSLERAG 2 R 2356 SO & D3F1E L7221 AU R 22X AR J7 1Al st U TR 2R A AR 220D D3 7
TET %, =), BTAURNBOIEGRE 2 7 Y 2RI 25672 13, SR 7Tk L CHER O fh)s
ENTLE D IREEIZZR D . APEHREOMICHARIFAICEE R TEEMAZESECTLEY (K 3.14), 4
r@ﬂﬁfc F. RO 3D 7 U E R ERICHIT /R CREREEL B EIE, INEHIEL ZBROARK

B_owf%ﬁ%ﬁé%%%%mbko

?ﬁjj HORNI2 8 OWBREIZIDMGET L E 4 45° U 7RIE TR S &, UGB &
TR éﬂéf«ﬁ(’%ﬁﬂﬂﬁf% 57 4 — kK (simulator sickness questionnaire: SSQ))}ZU\#%?EFE’\JV
DIEBIZADNTHD L SNTWDL 7Y » I —[fEE, SO THIET 2Rz £ L7z, -kt
Bl LT, 2D G 2T 22 W56, 2D MG AT 72356, S BI2 3D G Z BT W EEIc OV T B IE
FROFEBRZAT T2,

FEROFER, SSQ ITOWTHEIIZR A EZITR O bR olons, BEAEL Z MG 2 GE L 725
FIBWTHEZEICA 2T BN B Lie, £727 Y v —AEEIT, mEAEL ZTMG 2 0T L 7255612
%b\fﬁi IR T35 Z EBHALNIRoT, ULEDZ &b NTHINARRIZ X D AEREEZ BT 5
7Teolzid, BEMREZID R MLENH D Z LRI NI,
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B4 3. 14 w@H ONTHSLER () & EEMAENLE L D5 NTHSLER ()

4) EEXFNDATLBOER-BEHEF A FS I/ XE2HALLERECEORRE

FE R DARRF T3 LTS TULEIC X 21RENM TN T 5, Zoflisiks LT, (4
HAE 2 — TN PRD & D TR OHIEHCidZe < | oA RHIHIAE> KBRS 00 BR Al A B U 72 7 1Y (el 44
K FHIEE 72 & oo X 5 ZpRIERE A REBIIC A 262 EH S TnD, L, OEEIHIE IS0
TR, ARIBIHRELRE O 70038~ 0D LR 00 3 i <0 i [BIHAE R D Je L SERE O W A5 OO 5 7R DN FE A3 2 T RE
PER B %, AREIERERE O MR 2 B L3 5 121E, AFRIRERIERN O AR 7 a EfICHEE T 5
T EMNEE LWV, IMIERESEORRFEFE(LOEBIZ LY . BRI DR EN R HEEITBED & 2 AN
WThob,

Z ZTCARMIE T, Yo AT o IV BER AT B N ToOE EVAHEART Z%f4e & L, X3, 15 D K 9 7eA
Y RIIGR OIS R OIEXRIFEZFR E L CA T DT 5 IFEAR SR > 7 &OIEA TR
D ERGE L, B L ONRERENEE & ) 15 5 4 5 Bl OB E IR OE B O &0 6, Bilo' %
AWFICHikEOREEZ1TS Z L2 HIE LTz,

Qutlet Inlet

Inlet Outlet

1% 3. 15 [Al#E=H B A T.Colgk EVAHEART DA > 25

PR RIS T 2 EROFER, X 3.16 (a) OFfE-IiE (H-Q) Rt (b) DRl -E i (N-1)
Rl EOEA (ME) ICBT D AEkErEIE R bR o7z, Lol ¥ 3.17 X H 1T, [HiEK
Z 2 AL S TG G, WEBRAMIS T 2RO (AN/dD) 23, RSSO JA e K O
e BT, Wi L CO DR EEZ R T2 &R0 o7,
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(a) ifi—iii (H-Q) ¢t (b) [mlEE-—ERm (N-1) ek

X 3. 16 [Alf=ZCHHBY AN 0 EVAHEART Ot (H-Q) HeMEM Ol (N-1) ek

VLEDORERDG | i & BHRE OO 27> & Wi FUIR RS HEE T & 2 WREMED R STz, A1
H O OEOHEN T Th - TH ZOHIEZ LD WFRREEOHEE R WREN L O DT OV THRET o2& L b
(. RN o 7 OV B T & R B9 2 BT 7L & W T iR B A o s R AL A X
HRETHLHZEBWBNL ST,

T 1 T
I O Backward || % Backward
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#
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3. 17 B IR AT X 5 mlRE 2L

(6) REGRHRE 4 ROUBESHRABREBEORRK

AWFFECIX, Bz ONZHEES 70 & R O REG 2 x5 & U 7= BRARR 22 R BRIA IR O 2B Ao, kit
A 4 BTG REEEE (AD-RT) ZBAFE L Cu 5, 4D-RT Cld, WFpWk7e & O 8% 52 1) CALE D3
(ZRERIZE T D ARERE O 24 X Bt (B s — 2 o R) 12 XLV IEMEDDORREEEIZ Y 7V 2 A LBEf
L. EEOBA~OBRERZITI, ZAICEY ., REDRRN EE & IR~ ORIER Z BIFI X
WL, Do MEEERE O/ LI L BEAHABREATETH 5,

—Ji. X BB E FH O EE BB ORBEO O L D1, BESTH DIEESHEHETH Y . X HRE
% E T L HRICHIH SN AR VETH S, 2070 XBIC K 2N ES b i~ —h Z BT
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WCHIAT 22 L6 H 200, K 3FNOBEICKMIFIE Y 27 Bl SN 570 &~ — I fi A7 LOIEfE/ 2
BHBEF A EN TN D, EEE, X BB G0 b IE & 508 & 28003 2 2 LIXFMEICE > TH
LS BR~—IR L TIE—RKNART 7L — b=y F U773 8 GG AE 2 —BICED b I E
FHRE A BRI T 2722 ST L S ANCHERE L 720,

BT - SR B 7R IR A i p T S8 & LC, JEEE BTl v b T A R o —BEMED E O
B 72 B A I A B /il (B F50US) % Difference of Gaussian (DoG) 7 4 VA2 XV HEMH
L. BEF 2 FEDRESN TV D, BHERHEORIL, FEBICZ LW S e CIEfEZR BN 2 5 5 &+
0 AEREIL X BEROK 7 L — LA CERBFRFEUSHE AR L, 7 L— A TEN S 2T 2729,
FHRENE L, VT IH A MBRTIRER CTH - 72,

AARELE, IEME - RO, U TV H A NZEMERRE R IEG A E B A A PR LT, ZOFIET
X, TERIE L RIERIC DoG 7 4 V& & FW TGRSR & X BB O 7 L— 2 X it 2, —7,
LB D 7 L— A TOBBEFEAGEIN L, 77 1 hv7a— (0F) (233 < BhifBpiEEZ HAv5, OF
EEDRICENMET DM, BENIITEB) OGN BE S D 72D, TERIET LIX LITAE U 2 mifgRrgon M
DFE S T AT IR Z 12 < WRLRZ &0, EBRO s LB OIRRPICRE Sl X SEthiT — 42 %
MW TIRSIEIC K D G BB FEBR 21T o 7oA 2R 1A 12 fil 6 flicis W TR TR BN D
WRRZE 1 mm DANZ R L, HSH R & L7ofERIE R D &/ S22 P BRRZE 2 R T 2 2 & D3RR
Shiz, Fiz, WHLEE O TiX, ERENRET — & Tl EE ARG & /2o 7= DICk L, #ER=ET
12 FIrF 8 Il CHMif RS HE L E OB A2k L, U 72 A SMABERFIRETH H 2 L R S
Too 20 RV O 4 BN LTS, FIRHEER 2R BUREORIRICE D U 7L 2 A LBEFS ATRE & 72 D
FERDFONTEY  BEEITY T A LEET 2 EMERIESBINE CThH D 2 ENEFES N,

DR (DR, —: BT E (5 1)
CRFEUR (B ENEZE), —: ESIE (EiE)

3. 18 $RRIEIC K DGR BRI D70 o 72 IEHE « ks FE 2R IESHB RS S o 1] GEBRRRZE:0. 4120, 98 mm) ,
HHT A T L— A TR SN BB REOR, BT AT L— A TOBRBEEOR, F TR OER
HEE U2 BN R O . AR M OREE « BN E - Do Bl

(6) EMDOZMHEL AV -EHRELGHERIBELSH AT LD

AWl EH B2 W O ER I X 5 38 (computer—aided diagnosis: CAD) 3 A7 A% W T,
ERT OB EBAHBR E | 2 K DEREHEZ BN E LTWD, ZO7HIT, (EROHHGAE
NCNF — PRI AT & BE 2R B Pl RS < 2Bl 2 ROk S8 72, B LW s MR 7R i
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P T T X AEHFEL TS, ST, ORI ARREREE 1 ALOILB A OFRHIZ FIZH
hig~ BT T 7 4 BRI, WRAIREZSZHRF RSB Z BT 58 LWFIEEZRE L,

FLOS A D T 7R EHG AT R INA IRAE, BB K OFHLUIRREEE O SIS KN EN D, 2D 9 5, EgERHK
D3 E B ELI B e 72 U N IRARAS e LTI PERE D sV y CAD 3 27 A3 B8 S AURR IR I I 23 B
MEEILTW DN, 580 OFF ISR LTI+ 2 HMERE L &5 CAD A7 AFREBEIN TV, i
X, BHEOKPTICKHET 2R Rt O L1272 5 E BB AR A IREICER TETBLT, L
RO TENLZMHEICDETE TRV L BHERDO—DOTH L, ZO LK) RFEERGTONE =12
FLR 5 BB ) U, AREEEO SIS ATJEHG 6 K0 3722 B R4 2 B BRI S L CooA
2179 X O e ARG H Ck{b~ >~ 7 (tree—strectured self-organizing map: TS-SOM) Z g% L.
FLOS AN B G T B B O BICE A Uiz, BRT —# 2 W ZEBkERc kv | ¥ 3,19 (TR
T Y O (ZEMk) 1SS RS E ORI BRIEE N LA Th L L afEi T oL &b
2. DX ) 2R EOAREELIZ XV ZER7RIR ISR 27N b Hedali 2 70 JEREE DS A Bhiv) |2 &
BFENDATHEMEZ MR LTz, £7o. BRI RS G 72 U CRAERII R 2 M TR 72 2 & MFIGE S
AU, FE ENT2 TS-SOM OIRZ SRR L O A BIWEN R K Tz,

EBOME RS EAHERY

AB 1EHB 2[gH 3EHE

J7 2 fiE 151 R=0.9867 R=09866 R =0.9805

B REE h ¢ ¥
Tc=0985 ERER EHEHR BREEE
¥ ¥ ¥

BREREL BHREL Ei5iE
X3.19  HEE o R REge], EEFIOHTHEE LIZTS-SOM ZHWTAT —# L i
B BB OBPUERZ B BIE & U7z B gl 217 9, BEHBIETe =0.985 o & x| 1
J@ K U2 JEH Cldii> CIEFBEGICA S, 3 BHICBWTIEL S BFEEH L L TR
niz.,

(1) AAHKHZICE I EREES Y Y F I D= OHHiEHSH

AWFgeiL, (AHREAHB (POC: Phase-Only Correlation) BA¥ta HIW g5~ v F » 7 HIFIZBE L T,
Z OGO R G MR OVEREIR A Z A LT 2 2 HEL TV b, &bic,  [FmfekE v
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Shunichi Koshimura, Takuya Inoue, Ryota Hino, Yusaku Ohta, Hiroaki Kobayashi, Akihiro Musa,
Yoichi Murashima, and Hideomi Gokon, ~ Fusion of real-time simulation, sensing, and

bl

geo—informatics in assessing tsunami impact,’ the 2015 American Geophysical Union Fall Meeting

(2015 AGU Fall Meeting), San Francisco, Dec. 2015.

Raghunandan Mathur, Hiroshi Matsuoka, Osamu Watanabe, Akihiro Musa, Ryusuke Egawa, and Hiroaki

0

Kobayashi, ~ A Case Study of Memory Optimization on SX-ACE, 23rd Workshop on Sustained

Simulation Performance, Sendai, Japan, March 17, 2016.

Yuichi Hashi, Kazuyoshi Matsumoto, Yoshinori Seki, Masahiro Hiji, Toru Abe, and Takuo Suganuma,
" "Data Management Scheme to Enable Efficient Analysis of Sensing Data for Smart Community,’’
Proc. of the 3rd IEEE International Workshop on Consumer Devices and Systems (CDS2015, COMPSAC2015
Workshop), pp.182-187 (July 2015).

Yashuchika Fujiwara, Keiji Yamada, Kenichi Tabata, Michio Oda, Kazuo Hashimoto, Takuo Suganuma,
Abdur Rahim, Panagiotis Vlacheas, Vera Stavroulaki, Dimitrios Kelaidonis, and Andreas
Georgakopoulos, ~ Context Aware Services: A Novel Trend in IoT Based Research in Smart City
Project,’’ Proc. of the 2nd IEEE International Workshop on Big Data Management for the Internet
of Things (BIoT2015, COMPSAC2015 Workshop), pp.479-480 (July 2015). (invited talk)
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Yuichi Hashi, Kazuyoshi Matsumoto, Yoshinori Seki, Masahiro Hiji, Toru Abe, and Takuo Suganuma,
" Design and Implementation of Data Management Scheme to Enable Efficient Analysis of Sensing
Data,’’ Proc. of the 3rd International Workshop on Self-Aware Internet of Things (Self-I10T2015,
ICAC2015), pp.319-324 (July 2015).

Kazuo Hashimoto, Keiji Yamada, Kenichi Tabata, Michio Oda, Takuo Suganuma, Abdur Rahim,

Panagiotis Vlacheas, Vera Stavroulaki, Dimitrios Kelaidonis, and Andreas Georgakopoulos,  iKaaS
Data Modeling: A Data Model for Community Services and Environment Monitoring in Smart City,’’

Proc. of the 3rd International Workshop on Self-Aware Internet of Things (Self-10T2015, ICAC2015),
pp. 301-306 (July 2015).

Naoki Nakamura, Masaharu Nakayama, Jun Nakaya, Teiji Tominaga, Takuo Suganuma, and Norio
Shiratori, Audit Trail Management System in Community Health Care Information Network, ’ Proc.
of the 15th World Congress on Health and Biomedical Informatics (MEDINF02015), p.1080 (August
2015).

Atsushi Takeda, Takuma Oide, Akiko Takahashi, and Takuo Suganuma,  Efficient Dynamic Load
Balancing for Structured P2P Network, ’ Proc. of the 9th International Workshop on Advanced
Distributed and Parallel Network Applications (ADPNA2015, NBiS2015 Workshop), pp.432-437
(September 2015).

Satoru Izumi, Asato Edo, Toru Abe, and Takuo Suganuma, ~ An Adaptive Multipath Routing Scheme
based on SDN for Disaster-resistant Storage Systems, ’ Proc. of the 17th International Symposium
on Multimedia Network Systems and Applications (MNSA2015, BWCCA2015 Workshop), pp.478-483
(November 2015).

Katsuya Sugawara, Ryosuke Tsuruga, Toru Abe, and Takuo Suganuma,  Region Extraction of Multiple
Moving Objects with Image and Depth Sequence,’’ Proc. of the 11th International Conference on
Computer Vision Theory and Applications 2016 (VISAPP2016), pp.255-262 (February 2016).

Takuma Oide, Toru Abe, and Takuo Suganuma, A Broker—less Participatory Sensing Scheme by User
Matching Mechanism Based on Market Price Approach,’’ Proc. the 3rd International Workshop on
Crowd Assisted Sensing, Pervasive Systems and Communications (CASPer2016, PerCOM2016 Workshop),
pp. 233-238 (March 2016).

Makoto Yoshizawa, Norihiro Sugita, Makoto Abe, Kazama Obara, Akira Tanaka, Noriyasu Homma,
Tomoyuki Yambe, = Remote Monitoring of Autonomic Nervous System Indices Using Video Cameras,’’

IEEE 4th Global Conference on Consumer Electronics, pp.670-671, (October 2015)

Makoto Yoshizawa, Norihiro Sugita, Makoto Abe, Kazuma Obara, Akira Tanaka, Noriyasu Homma,
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Tomoyuki Yambe,  Easy Extraction of Blood Pressure Variability from Body Video Images Using

)

Simulink, ~ 37th Annual International Conference of the IEEE Engineering in Medicine and Biology

Society 2015, (August 2015).

Norihiro Sugita, Kazuma Obara, Makoto Yoshizawa, Makoto Abe, Akira Tanaka, Noriyasu Homma,
" Techniques for Estimating Blood Pressure Variation Using Video Images,’’ 37th Annual
International Conference of the IEEE Engineering in Medicine and Biology Society 2015, pp.
4218-4221, (August 2015).

Katsuhiro Sasaki, Makoto Yoshizawa, Norihiro Sugita and Makoto Abe, =~ Relationship between Visual

)

Fatigue and Vertical Parallax Amount, The 5th International Symposium on Visual IMage Safety,

(September 2015).

Katsuhiro Sasaki, Makoto Yoshizawa, Norihiro Sugita and Makoto Abe, ~ Evaluation of Visual
Fatigue While Watching Artificial Three—Dimensional Image with Vertical Parallax,’’ IEEE 4th
Global Conference on Consumer Electronics, pp.666-667, (October 2015).

Tsuyoshi Yamauchi, Makoto Abe, Norihiro Sugita, and Makoto Yoshizawa,  Development of An
Adaptive Morphological Filter for Removal of Baseline Wanders in Electrocardiogram,’’ IEEE-NIH
2015 Special Topics Conference on Healthcare Innovations and Point—of-Care Technologies,

(November 2015).

Xiaoyong Zhang, Noriyasu Homma, Yoshihiro Takai, Kei Ichiji, Norihiro Sugita, Makoto Abe, and
Makoto Yoshizawa, = A Real-Time Homography—Based Algorithm for Markerless Deformable Lung Tumor
Motion Tracking Using KV X-Ray Fluoroscopy, '  American Association of Physicists in Medicine
56th Annual Meeting, WE-AB-303-02, Med. Phys., 42, pp.3656-3656 (2015), DOT: 10.1118/1. 4925867,
Anaheim, CA, (15 July 2015)

Yusuke Yoshida, Kei Ichiji, Xiaoyong Zhang, Noriyasu Homma, Yoshihiro Takai and Makoto Yoshizawa,
""A real-time feature—based markerless tumor tracking method using X-ray image sequence for
radiotherapy,’’ 2015 International Workshop on Computational Intelligence for Multimedia
Understanding (IWCIM), Prague, 2015, pp. 1-5. DOI: 10. 1109/IWCIM. 2015. 7347086, Prague, Czech,
(29-30 Oct. 2015)

Xiaoyong Zhang, Noriyasu Homma, Kei Ichiji, Makoto Abe, Norihiro Sugita, Ivo Bukovsky, Yoshihiro
Takai, and Makoto Yoshizawa,  Tumor motion tracking using kV/MV X-ray fluoroscopy for adaptive

)

radiation therapy, 2015 International Workshop on Computational Intelligence for Multimedia

Understanding (IWCIM), Prague, 2015, pp. 1-4. doi: 10. 1109/IWCIM. 2015. 7347084, Prague, Czech,
29-30 Oct. 2015

Hideaki Goto, Tomo Niizuma, Motonori Nakamura, and Hideaki Sone, = eduroam IdP as a Service —
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benefits and operational experiences —, The TNC15 Networking Conference (poster), Porto,
Portugal (June 15-18, 2015).

Tomo Niizuma and Hideaki Goto,  Easily and Fast Deployable Wireless Mesh Network System for
eduroam,’’ The TNC15 Networking Conference (poster), Porto, Portugal (June 15-18, 2015).

Hideaki GOTO, = Versatile Text Extraction System for Text—-to—Speech Reading Assistant Camera,’’
Proceedings of AAATE2015, Assistive Technology: Building Bridges, pp.392-397, Budapest, Hungary
(Sept. 9-12, 2015).

Ryosuke Odate and Hideaki Goto, = FAST AND ACCURATE CANDIDATE REDUCTION USING THE MULTICLASS
LDA FOR JAPANESE/CHINESE CHARACTER RECOGNITION,’’ IEEE International Conference on Image
Processing ICIP 2015, pp.951-955, Quebec City, Canada (Sept. 27-30, 2015).

Tomo Niizuma and Hideaki Goto,  Quick— and Easy—to—Deploy Wireless Mesh Network System for WLAN
Roaming Services,’’ Asian Internet Engineering Conference (AINTEC) 2015, pp.9-16, Bangkok,
Thailand (Nov. 18-20, 2015).

FHTEE - OERX

HORTRE, AREE—, AORERIA, BRFBEE, YA N R RO A BIENT & F T2 I B AL BRIREZ HE
E, 2016FEEFHREEFRRERE, Fl - VAT LAYV A =T o BB EER A Y — v v e
YRR, p. 17, JUNRZOHE S v >8R, 201653 16 H.

HMmEL, WE—, AORSY, BIRFBE, RV REES T I8 5 CE R OIR
BT 2016 E T HBE R GRS, Hil - VAT LAY A =7 o Rl E AR A S —F v 2 g
Y TRREE, b 181, JUNKRZEOHRS v > 73X, 2016423 16 H.

PEpE A, MM —, AR, EIRFH, SR RICK DM 01 27 Z o ZEHEEF
5,77 20165FEB - HRBESESRERE, =L 7 b =7 A CES, p. 1, JUNRFEFHEF v o8
A, 20164F3H17H.

LREA—, WE—, ACKEH], BIRFWE,  #HEERAN Ty Mok B %y b U — 27 gEEEEET RO
FEAm, 7 20164EFE FE R R G Re, WIEHEER U2, p. 496, JUNRZFHEx v > /3R, 2016
FE3H16H.

PERTEARE, MRE—, AR, BRFBW, RSBmO T v v 7VEEOEBLICET 5 —%
2277 20164EME B LIEHME X2 U T 4 AR Y7 A (SCIS2016) TRE4E, 4A2-3, ANAZ T 7 S5 HRT
JVRER =2 — A A, 20164E1H22H.

Tomoya Sato, Yu—ichi Hayashi, Takaaki Mizuki, Hideaki Sone,  Estimation of Inductance at Surface
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Structure in Contact Surfaces of Coaxial Connector,’  fETIHFHiB(EFSHTIIZEHE, vol. 115,
no. 291, EMD2015-81, pp. 77-82, HUALKZ: T f G fE, 20154E11H6H.

TR, MRE—, 7J<7t<’3*5(£9% BRFHN,  KEESO7 ay 7 EBERBERBAWVICE 2 58
015 FEEFEHRBEFES YA =7 ¢ KE, W@EMHERSCEL p. 262, HAEKFAINANIEF ¥ /3R,
20154F9H 11H.

ERRACHR, MME—, ACKEREH, SIRFBM, BEMARICL D4 77 ¥ o ZAE RO E &FHRICES 3
AL 01 EBTIEREERS VI A =T 4 KS, =L/ b= R CE?, po 1, BILKRE
JIINAESx v > 2%, 201654F9H 11H.

LHEA—, WHE—, AORERHH, SARFBIE, 567 B L RICEED < EEGREEHIEIC X 2 g idls o]
Hrih = b O FERERHM, T 20154 E T HRBE R VY A =T 0 KRS, WE5RERSUEL, p. 332, WL
FEEINAES v > 7%, 20154F9H 10H.

VEATEARE, VEEPRt, AREE—, AKREEH, SRFBHE,  ENT v v 7 EHW D — RR— AR5
7 kL, 20165EE TIERIAE SRS Y A =T 0 KE, Hf - BEAGEEGR SCHE, p. 99, HAL KN
b v > /32, 20154F9H 10H.

MEE—, KRB, EIRHBE, TESDICX VAT DA L AVEO T NG| & Z TR SRR D D1
WK A, 2016FEEFHERBEFSS Y VA =T 4 KE, WG ERSCEL p.SS-26, HALKF)IINIL
Xy XA, 20168F9H9H.

HARTRE, AR, AORE, RRIMISC, HARZESL, RS, BT Y2 — b O AW ERE &

HWT-tlE 2 A 2 v 7R E FIEOFEIT A RIS 3 2 MF 7 B 1 E S B e s
vol. 115, no. 131, EMCJ2015-43, pp.73-78, HétkiEm>fy, 20154E7H2H.

MM —, ARMMSL, HFARFI, ERFBH, K2R D F S A VRIS KT 2 WP L 2 ox)
W OEEWEE RN SIS, vol. 115, no. 81, 1CSS2015-13, TA2015-13, pp.69-74, JLLXK
E R AR A AL SR, 20164F6 1 12H.

Megumi Saito, Yu-ichi Hayashi, Takaaki Mizuki, Hideaki Sone, [ﬂf’1§‘—§§fﬁi] " "Effect of Clock
Frequencies on EM Information Leakage from Cryptographic Devices, &1 IE#iEE S HNMIZE
Wi, vol. 115, no. 114, EMCJ2015-24, pp.45-47, KMITL (¥ 1), 20154F6H26H.

HEERERS, IRk HEEE T8, NEC iEXPO KANSAT 2015 NEC & X F—, KPx, 7 H 15 H, 2015.

HEVERERR, U TILH A DR K ETH] RA—r—a L Ea— X OISR A~OIER,’’ NEC iEXPO
2015 NEC & X7 —, ®x{, 11 A 13 H, 2015.

fEeidry, G ZRIRIERICBT 2 A—"—ar B a— 2O, KRIRRFAEYA A=A T 4T
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HZ— HAN—HPC R TY UL, KBk, 3H25H, 2016.

FEIRE .2, W TS0 ICBITAY I 2 b—2 g UREOBRER, T § 7 B SRR ICHE L A
FIFH « LERFZERLE S AR T A, B, 2016487 F 10 H.

VOkZR, eifts, OIS, /IMRIEB, A FarFakyodolzdo ALy REegT—2 2%
BLEXy vy o, In el EHEKT —%7 27 F+ (ARC) , Vol. 2015-ARC-216, No. 38,
pp. 1-8, July 2015.

VR, fex ARKEE, (UTFE, SEHSE, JDIEE, X7 hLRA—/R—a ' 2—H# SX-ACE 2k 5
(RIRfEr o, BIERBEFS Y VA =T ¢ RS CE 2016 £ =17 he=7 % (1),
203, 2015-08-25.

PR, PR, 12 KRR, 1L T5, FHRIE, [DIIREE,  ~7 PLA—/—23 E =2 —# SX-ACE
2 X 2B EGREE NRIR ER- o @i, E580 BST2015-61 pp. 43-48 2015-09-04.

TV, R, (DI, DEE,  SROTRUERNICRT B A T D B E&GE T In
SYHEW, Vol. 115, No. 271, pp.19-24, October 2015.

Ve KK, LTF%, VERME, BB, EHRIE, IR, WA,  2EERE M IRE EAR
ra—RORA—/"—a a2 —% SX-ACE CoOmdifk & W5k, " K5 ICT #EdE Wik 2 2015 A EFRK
£x (AXIES2015) HPC 77 7 mo—, 12 1 2 | 2015 4 (4 )&)

INEPER, BRHRECT, AROACMRE, s AR, 1S, KOREE, WK, TR, /NARISEE,
IR—a B 2 — ZSX-ACEDTEIZ DWW RPZICTHEH T s wnﬁﬂ*ﬁﬁﬁfwmnﬁmw)mm77

JaY—, 12H2H20154F (4 HR)

TOF RN, FRoRGa, B, B, KEV R 2 BB LA~ — My—T 4 7 OfGHE F2E,
VNF AT 4T, Sk, i L 34 L (DICOM02015) 2 AR 7 A, pp. 15201524 (July 2015).

MR, BT, BBIR, AR ZHWEERAT KAy 7 3xy hU— 7 BB FEOSEE ) 2015
EEIERBERSWE YA =T o KE WE#HEGCE, Vol.2, p.88 (September 2015).

KABIEH, N%$,%W%% Ry N — I ER AL DO T O OREEE « BEHEETFE, 2015 4F
BB WG YA =7 ¢ RS BEEEGR CE, Vol.2, p.89 (September 2015).

FsRam, LR, BIE=, TR,  EAHAERA LU AT AR EBT L0 OEEA FL—Y
s 7,77 2015 FEEFIEFHRBEFEE YA =7 o RS BEHEERCHE, Vol.2, p. .91
(September 2015).

TR, R, B, Emink,  KERWEZZE LT 7 A MR FECET 2 —MEL 77 2015
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HEEIHREEFREE Y A =7 ¢ KE WBEEEGR SCE, Vol.2, p.92 (September 2015).

Ve RE, THIEE, P, BEHR,  ZABORREZDIRNBNT 20 =7 F 7V ARE Ry
N — 27 AT AOIAKRKE,’T 2015 AFEFIFHREEFSWE Y A =7 0 K 0135w U,
Vol. 2, p.95 (September 2015).

AR, BEE, BRI R, A= R 73 EXNRE LA N =BT =TTy T o —
LOREL T 2015 B EHRIBEFSEE Y VA =7 0 KRS SR CHE, Vol. 2, p. 98 (September
2015).

R AR, AR, BT, &R, 3 WocHAERICB T 52— a e 2 AR
A EE OJLIE, "7 2015 A 1 IE (G (s Y A =7 ¢ K& W5 HGR SCE, Vol. 2, p.246
(September 2015).

AR, BERE, BRI, RS HES A MY — BT — 2 R ORKGE, T FE 23R <
JLF AT ¢ TIE & S BB T — 7 > 3 7 (DPSWS2015) #a3C4E, Vol. 2015, No. 5, pp. 92-99 (October
2015).

FooRa, TLERRA, FES=, BRI,  BEEm AR F L= AT 207800 SDNFRIZ K L —
UHMEEFROBEE L FEEE) 5F 23 B < VT AT 4 TH(E & ELEE Y — 7 3~ 77 (DPSWS2015) F
SCAE, Vol. 2015, No.5, pp. 172-177 (October 2015).

KBEM, B, BHHEFK, v PU—ZHRO AR At AT L08R, & 23 [A] < /LF X
T 4 THE & ELER Y — 2 3~ 77 (DPSWS2015) (October 2015) i S, Vol. 2015, No. 5, pp. 178-182
(October 2015).

REOVRER, (HERTLCE, B[S, "BYE#R,  Symbiotic Reality OBE&RICEE S ¥ Vo ~wFr—T A b
TRV AT A, OB 23 Bl vV F AT 4 TIlE L BT — 7 >3 7 (DPSWS2015) G SC4E,
Vol. 2015, No.5, pp.227-230 (October 2015)

BPIR AR RS, BIER=, RO,  EHOBMREG & 2T BB CE R 2 e R aE I Rk, T8
GBS A E RS TR, 2N-02, pp. 2-217-2-218 (March 2016).

S9BsE, KRG, BT, TEER, BT 2N AT R LTEEI RO
DI TIE, " & 18 Il L2 2FE K2 TS, 5N-07, pp. 2-2756-2-276 (March 2016).

PRGN, TLEREN, PIES=, BEHER, @R R L= 27 A D720 SDN & V7= B i
S 7 OFM, 7 5 78 [RIF AL S 2 E RS TR, 6C-06, pp. 3-35-3-36 (March 2016).

AR, LR, PIECE, ERER, V=AU R RIT ) r— g ORI IC BT
Ha—W<yF U S RFEORSE, B 18 MEFRLE S 2 E KRS TR, 6C-07, pp. 3-37-3-38 (March
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2016).

JMZERE, FooRam, P, W,  SINZHWEZEE U T 4~ A MIET 5 5% 578
[ AL s E RS T RE4E, 5R-03, pp. 3-77-3-78 (March 2016).

IR, B[S, BBk, UAV 2 W@t o rxy hU— 2 & o EEIcET 5 —&5%,
578 [HIE AL S A E RS RS, 3S-09, pp. 3-157-3-158 (March 2016).

WETE, AHIEE, WEE, BERR, T %% T A TEERME DT D J IV — T OMELf 2 E JE L7~ D2D
EWHIENCRE T 25—/, 5 78 [MEFWRALE S 2FE KRS TRatE, 4T-02, pp. 3-271-3-272 (March
2016).

SEEPFNER, AR, FURGm, PR, EVRIROS, T SDN &z D2D BUERRR o R T — 7 ilfE 5 o
—FEL T8 E AL S A E RS TRREE, AT-03, pp. 3-273-3-274 (March 2016).

BARE, SHAEKES, BRI, Bk, ket IR EEEZE O LTIALEOTDO 1
1 ETHF vy hATLAORSE, H 18 BEFRAB S 2FE RS TRE, 4T-04, pp. 3-275-3-276
(March 2016).

TLAREA, FURZE, P &minde, S EYRZEEB LRy hU—27 ORKEIETECET 5
PEREREAN, " 25 78 [BIfE HALEE R E RS TR, 7T-07, pp. 3-327-3-328 (March 2016).

e REL, THHuEE, PSS, BHER,  ZABORNEZDRCBRT 20 =7 Z 7 VERE Ry
NO—2 DI =2b— 3 U, 5 78 B HRABE S 2E RS TR, 1V-08, pp. 3-461-3-462
(March 2016).

REEEN, DHRRTERE, Mth—, APRZESE, BRHUEYS, B, AT, BVEIR,  Symbiotic Reality
WD E T RX =V A MRV AT LORE,” H8EIERAE -2 E RS TRE, 27D-07,
pp. 4-963-4-964 (March 2016).

KN, Sk, R, mES, mEk—, FEEER H/MSEROER OB, B AR
T8 19 [AIZAIGEE S, pp. 57-58, (Nov 2015).

AN, A2 WK, BESEE, H A, HERK,  BREg A2 i EAEEE, T 8 54 [BHAR
ERE TR, pp. 129, (May 2015).

FNESE, MR, Bk, S, BRI, EREIE, R 2 EHEWIETRO MROAMRES)IC
B9 2 RFAL, "7 55 54 [l A ARAIKE T2 K%, pp. 183, (May 2015).

A)IERSE, FZMER, BrEa, S, 22 SEOIETRO M3 Rt 7LV ORERHE, T G
Bl ~A 2 AL SR AR 294 [RIBFFER 2, 296-7, (July 2015).
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A)ERSE, FZMER, ek, &, BARIR, EEFE, TR RICET VAW Z THNT
FEATIREOTE K EHERFEORHM, * " 55 36 Bl NA A A U = X LA 2, pp. 171-172, (November 2015).

ANIMER, AINERSE, BZHEIK, FHEE, BRI, PHEE, — Web X—ZX /N I <l E AWz g Z
XHWT IS A7 A 0BR%E,” FHAIE B S WAL S 299 RIBFZE4ES, 299-7, (December
2015).

HHEE, mik, BEsmE, SR, SYERn, Ba#e, IWEFEZ, ONREE 5 E O gk
HEEICBE9 20858, FHIl A Bhilil 52 AL 5 300 [RIAfF9E5E S, 300-5, (February 2016).

MR, EPW, S, AaRZ, WEREZ, RN 7 OBR - SRR O 2 A 7
AR LT i RRE OHERE, "7 55 44 [B] N TLOME & Wi Bh A BRZRGE 221l 8E <>, PB-03, (March 2016).

FWIAER, ARRERHE, RMES, B, /NUNSE, BEEek, HZEIK, SEe,  wW5E XERmig 2w
IO T ORI A CAR b~ v 7 X 5 BB ORA, FihlarEa—TF—va .
A>TV ¥z AMIES, 15PG0007, pp. 50-53, EIREIIET HALKFEY A NR—Hh = A X —,
(May 30, 2015)

Xiaoyong Zhang, Noriyasu Homma, Kei Ichiji, Makoto Abe, Norihiro Sugita, Yoshihiro Takai, Makoto
Yoshizawa, = A Real-Time Homography—-Based Tumor Tracking Method for Image—Guided Radiation
Therapy, ’’ 25\ A 7TV V= he T AT L AR YT A (FAN2015), B503, SY0007/150000-0183,
pp. 183-187, EIRIUET ALK S < Ha—/  (September 25, 2015)

B, THiEE, GEMER, ARMREE, HHFES, HiEK,  RIMHEE R Y &RV KRR EERES
SO HE S 27 AT 28028, S 255 mA T V2 b AT AR Y T A (FAN2015)
B504, SY0007/150000-0188, pp. 188-193, ‘EhAfilHmm HFEE< 54—/ (September 25, 2015)

MREEDE, ORRIRREE, HUE, EHIK, HHR=, H#E#,  Tumor Motion Tracking Using kV/MV
X-ray Fluoroscopy for Adaptive Radiation Therapy,’ GS4-12, SY0010/15/0000-0165, pp. 165-169,
R BYIEIES A7 b - P AT 2015 (SS12015) , ALEHEEET BT U —F (ov.
20, 2015)

iR, ARMIRREE, sRmEE, KEE, EFhRSE, EHMK, HER,  MERMEBEIRE RS OKRKY ¥ 7
J THEMEEIZE S PHITTREME O MR, 77 6S4-12, SY0010/15/0000-0175, pp. 175-179, EHil [ )
IS o 2T A AGHE P 2R a2 2015 (SS12015), JbyRE Bt g7 U —F (Nov. 20, 2015)

ks, JEERE, JISCBAE, SEER,  CBZIAR 2 EEERDMICH I MAHART Mria b0 21575

A OALFR R EAH BABE B OMEFHAOPEE, "7 FHMI B Bh 22 2 B AR SRR SR 294 [MIWFJER 2, 294-5 (May
2015).
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TEARBABIE ORI HIMRAT, " FHI B BhHIE A2 AL SRS 294 IWFZE%E 2, 294-6 (May 2015).

B, I BE, AT ARSI iéfnﬁ@fi*ﬁﬁiﬁ%f% C U 7oA RRAE AR BB A DR E ) i
Br,”” HETiRarEar—ati s LT T RIS, pp. 58-63 (May 2015).

AT, JCBEEE, JIDCBAE, SR, 285 OMAHANT ML 2 ZEIERIIARIZHE O Srh ONLAH
IRIEAH BB OREHRIPER, "7 PRk 27 SRR BIR P2 AL 5 R 2, 2F03 (August 2015).

fEFE—5L, J\EAREE, PEEIESE, JIIXBAE,  HET D AHES SRR DA ZEO LR 2 RO HEE
[ ONAHFRAEFRBEBI O MERTRIPEEL, "7 PRk 27 AR BIER 2 2 AL SRR 5 K2, 2F04 (August
2015).

BEm @A, JCREEE, PIEIES, CRARRICBIT ST 0 VX IVEBUHEEO—H, T BRI
SEBFRIEFZESS), pp. 59-63 (August 2015).

ks, J\EERE, JIBAE, SR, (AT MVREE AL 2 BRIESDMICHED 2{E 5 MO
NCAR R EFH BB O R RO, Il (E e 2016 EY A =7 1 R4x, p. 60 (September
2015).

fEH—aL, SRR, BRES, I EAE, B AMEE SRR T A ZEOEE) & RO FE 5D
NAHREFIBIRE £ O FEEHHOfiENT, 7 B HRmESS 2015 £V VA =7 4 K2, p. 61 (September
2015) .

gaARsE, JUCBRMREE, N CBE, HER, 2 &
[ EFA BB Ex D W FHHOMEE, " & 15 am
(November 2015).

lL i

WERDARNHE D NAI AT M L& D 2 15 B RIONAE
FE 30 ME RS AR Y T A, pp. 350-354

DIL

/\%V"“iﬁ gnAsE, NIXBAE, HEEK, — AAHANRT BV 2R ARSI 5 S5 a O JF mifeat
AT IS AR EFA BB O ALEHAORENT, -1 B (5 A2 55 30mIE S ALBL S AR Y T A, pp.
355-360 (November 2015).

AT FRE, fRBESNNE, T eduroam update, T EINIEHRISMEA — T 7 4 — T L 2015, FiikAE X —
(June 11-12, 2015).

Hideaki Goto, Motonori Nakamura, and Hideaki Sone, = eduroam guest account service for academic
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M. Sandberg et al.: “Nen-invasive monitoring of muscle blood perfusion by photoplethysmography.
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Parallel, J orithms:

Cyberscience Center Tohoku Univers

MSU HPC ROADMAP

PERFCRIANCE, TFLOPS

“LOMOROSOV” 305,

20m
1.3PFLOPS

2010

510TFL0PS

MSU “CHEBYSHI

o oam wB WM

Computing History of Moscow State University
(from 1956 up to now)

MSU Supercomputer “Lomonosov-2”

MSU Supercomputing Center today:
Users: 2955
Projects: 880

MSU Faculties / Institutes : 21
Institutes of RAS : 95
Russian Universities: 102

1 rack = 256 nodes: Intel (14c) + NVIDIA = 515 Tflop/s
“Lomonosov-2” Supercomputer (5 racks) = 2.5 Pflop/s

“Lomonosov” and “Lomonosov-2” Supercomputers:

Software Infrastructure
(What about scalability?)

Software packages, systems, toals, libraries — 60+, and this number grows very
fast:
intel ICC/IFORT, GCC, PathScale, PGI, MPIs, Intel VTune Performance
Analyzer, Intel Cluster Tools, RogueWave TotalView, RogueWave
ThreadSpotter, Allinea DDT, ScalAPACK, ATLAS, IMKL, AMCL, BLAS,
LAPACK, FFTW, cuBLAS, cuFFT, MAGMA, cuSPARSE, CUSP, and cuRAND...

VASP, WIEN2k, CRYSTAL, Gaussian, MOLPRO, Turbomole,

Accelrys Material Studio, MesoProp, MOLCAS, Gromacs, FireFly, LAMMPS,
NAMD, GAMESS, Quantum ESPRESSO, ABINIT, Autodock, CP2K, NWChem,
PRIRODA, SIESTA, Amber, CPMD, DL POLY, VMD, GULP, Aztec, Geant,
OpenFOAM, PARMETIS, FDMNES, GSL, METIS, Msieve, Octave, OpenMX,
PETSc, SMEAGOL, Vistt, VTK, WRF...

Fine analysis of supercomputing applications:
dynamic features

WUndopmaunn o sapaqe N2 regular-1404302831-496016
nonszosarenn
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Fine analysis of supercomputing applications:
dynamic features

102194756

Juc2 190936 o2 192106

@2 SN 7Nl

02192256 0102192435

Fine analysis of supercomputing applications:
dynamic features

wiozianar W02 131307 bz 1zneer
- '

o 2w sos

wioz 131627 o2 131807

755 105

How well do our users know properties, features,
static and dynamic characteristics
of Parallel Algorithms ?

Should our users think about
Parallel Algorithms?
Yes...

Supercomputers

oy

N CIT—

Tablets, Smartphones...

Degree of parallelism

2005 2015 2025

3 3 KON

Ry
N ErT——

Tablets, Smartphones...

How well do our users know architecture
of parallel computers ?

Should our users think about architecture?
Yes... Unfortunately Yes...

-123 -




Generations of Parallel Computer Architectures
(or How often we were forced to rewrite our applications completely?)

Parallel programming paradigms:

70s - Loop Vectorization (innermost)

80s - Loop Parallelization (outer) + Vectorization (innermost)
90s - MPI

mid 90s - OpenMP

mid 2000s - MPi+OpenMP

2010s - CUDA, OpenCL, MPI+OpenMP+accelerators

Generations of Parallel Computer Architectures
(or How often we were forced to rewrite our applications completely?)

Parallel programming paradigms:
70s - Loop Vectorization (innermost)
80s - Loop Parallelization (outer) + Vectorization (innermost)
90s - MPI

mid 90s - OpenMP

mid 2000s - MP|+OpenMP

2010s - CUDA, OpenCL, MPI+OpenMP+accelerator:

Can we analyze
algorithms
once and for all

Do you see the end of this rewriting process?..

For each generation o we have to:
=Analyze algorithms to find a way to match better characteristics o,

form ;
- Express the properties algorithms we found to obtain efficient implementation
for the platform.

What does it mean “to analyze an algorithm”?

What are we looking in algorithms for?

“..to analyze once and for all...“ — how to express results?
What is a “Universal” description of an algorithm?

What are key properties of an algorithm we need to
analyze and describe now to obtain an efficient
implementation in the future?

Parallel Algorithms:
Theory, Practice and Education

Description of Algorithms
(What should be included in this description?)

Information Graph Determinacy

Computational kernel

Locality of computations
Scalability 2 2

Macrostructure

Performance Data locality

(L : Mathematical description
Communication profile r

Serial Complexity Properties and Fet{tures' ;

Resource of Parallelism Computational intensity

Input / Output data

Efficiency

Description of Algorithms
(What should be included in this description?)

Algorithms: Theoretical Part

(machine-independent properties)

Algorithms: Implementation’Issues
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Description of Algorithms
(at the starting point: Cholesky decomposition)

For positive Gefinite Hermitian matrices (symmetric matrices in the real case), We Use the Gecompositon 4 = [,[*. where [, s the
lower trianguiar matrix &, or the decomposition 4 = {J* [/ , where [ Is the upper trianguiar matrix&?. These forms. of the Cholesky
decomposition are egquivalent in the sense of the amount of anithmetic operalions and are ifferent in the sense of data represntation
The essence of th consists in the formulas obtained uniquely for the elements of the matrix 7, from

the above equality. The Cholesky decomposition is widely used due to the following features.
Des Remarks on the Algorithm

Input dala; 2 symmetric posilive definite mairix /| whose elements are denoted by @i ). || The Cholesky decomposition allows one to

Use the so-called accumulation mode due to
the fact that the significant part of
computation inveives dot produet

Output data: the lower triangular marix J, whose elements are denoted by Lij).
The Cholesky algorithm can be represented in the form

hy = van, operations. Hence. these dot products can
a [
=2 jecpn) be accumulated in double precision for
I ‘adaiional accuracy. In this mode, the
PR Cholesky method has the least equialent
b= | o — Z l-?w i€2,n], perturbation. During the process of
‘decomposition, no growth of the matrix
=

elements can occur, since the matrix s
‘symmetric and positive definfe, Thus, the
Cholesky aigonthm Is unconditionaly stabie.

e ( 5._21.,;,,) fle i€ln-tlick+ i)
=1

Description of Algorithms
(at the starting point: Cholesky decomposition)

Computational Kernel

A computational kernel of its serial version can be composed of

'M ot products of the matrix rows:
2

-1
E tﬂ’ilp'
=

Serial Complexity Baseline Serial Implementation

The followng number of operations shoukd be performed to decompose a LB
mairix of order 1y, using a serial version of the Cholesky aigorithm

« 11 square roots,

8 @ avisona,

= n

3
o =™ futipications and

‘additons (sublractions): the main S - DERCDA(L, IR, A(3,18))

A = A D

amount of computational work.

Additional Info

There exist biock versions of this algorithm;

Description of Algorithms
(at the starting point: Cholesky decompaosition)

Information Structure

Description of Algorithms

(at the starting peint: Cholesky decomposition)

Infarmation Structure

[T S S ——

|

forasy

Description of Algorithms
(at the starting point: Cholesky decompaosition)

| summary |

1 Properties and structure of the algerithm Properties of the algorithm:

« Sequential compiexity: o(ﬂ-*)
« Height of the parallel form: O(2)
« Width of the parallel form: o(ﬂ?)

1.1 General description

The Cholesky decomposition algorithm was first proposed by Andre-Louls Cholesky
(October 15, 1875 - August 31, 1918) at the end of the First World War shortly before: he wass
Kiled in battie. He was a French mitary officer and mathematician. The idea of this algorithm was
published In 1924 by his fellow officer and, later, was used by Banachiewcz in 1938 7). In the
Russian mathematical Iterature, the Cholesky decompasition s also known as the square-root
method [1-3] due to the square root operations used in this decomposition and not used in
Gaussian elimination

« Amount of input data: @

« Amount of oulpul data

nin+1)
=

Originaly, the Cholesky decomposition was used only for dense real symmelric posilive definite matrces. Al present, the application of this
decomposttion Is much wider. For exampie. it can aiso be employed for the: case of Hermitian matrices. In order to increase the computing
performance, is biock versions are often applied.

In the case of sparse matrices, the Cholesky decompos(tion IS also widely Used as the main stage of a irect method for soiving linear
systems. In order to reduce the memory requirements and the profile of the matrix, special reordering sirategies are applied to minimize the

number of arithmetic operations. A number of reardering strategles are sed 1o Identiy the Independent matrix biocks for paraliel computing
systems.

Description of Algorithms
(at the starting point: Cholesky decomposition)

Scalability (Performance) *

Efficiency *

Ptarnmc (6]

pere)
- T o

S T 0

* Sealability, Performance, effieiency were measured on MSU “Lomonasov” Supercomputer
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Description of Algorithms
(at the starting point: Cholesky decomposition)

| Dunamic characteristics CPULaad

Floating point operations per second (FLOPS)

Data transfer speed (bytes/sec)
Data transfer speed (packages/sec)
U1 cache-misses
13 cache-misses

Memory Read Operations

Floating poiat apervtions pa vecond (FLOPS)

Bata transfer speed (bytes/sec)

* Dynamic Characteristics were obtained on M5U “Lomonosov” Supercomputer

It is very useful information about the algorithm,
we really need it.

But...

Creation a complete description of an algorithm
is not a challenge...
It is a large number of CHALLENGES.

Information structure: how to extract, describe, show... ?
(challenges of the algorithm description)

¢ § T Y -
f z ¥ * t ot
T T ] l
4 § I i 1 t ot \‘- ——4
+ 1 'l t l' t T O
JI 1 . o :,/‘.\r‘
O O L1 t ot A [‘
) LIRS S S— \
t LT 1 ¢ ‘\-‘
o P N AVAw
]
-9 - How to draw a potentially unlimited graph ?
- How to draw a potentially multidimensional graph ?
)
- How to show dependency of the graph on a problem size ?
N N ]

Information structure: how to extract, describe, show... ?
(challenges of the algorithm description)

Information structure: how to extract, describe, show... ?
(chalienges of the algorithm description)

Information structure: how to extract, describe, show... ?
(challenges of the algorithm description)

How to express the total parallelism and to show potential parallel execution ?
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Information structure: how to extract, describe, show... ? Structure of algorithms: available options for parallel codes
(challenges of the algorithm description) (chailenges of the algorithm description)

Assume that we know patential parallelism of an algorithm...
How to express the potential freedom to choose the form of parallel programs ?

Step 4 Step S
Colors of layers in a parallel form:
Red — current layer; Green — already executed; White — to be executed later

Structure of algorithms: available options for parallel codes Structure of algorithms: available options for parallel codes
(challenges of the algorithm description) (challenges of the algorithm description)

Loop profile of the algorithm / code |-

This series of
transformations
kes the original
outermost loop (1)
the innermost and
WS vectorizing
the algorithm.

The outermost loop (1) is a ParDo loop. |
Is it possible to make this loop the innermost and vectorize the algorithm ?

Possible imbalance: accuracy is necessary Possible lack of determinacy: accuracy is necessary
(chalienges of the algorithm description) (challenges of the algorithm description)
Balance between arithmetic operations +/-and * ; Structure of input data (sparse matrices, graphs of arbitrary structures...);
Balance between arithmetic and read/write operations; Iterative processes in algorithms;

Random number generators;

Lack of reproducibility due to different orders of execution of associative
operations...

Balance in a number of parallel operations
to be executed;

Balance between computations and
communications...
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Data locality: a number of open questions
(challenges of the algorithm description)

Do we know everything about Cholesky Decomposition ?

How to evaluate spatial and temporal data locality of a program ?

Yes...  Hopefully Yes...

How to compare spatial and temporal data locality of programs ?

! it ot 1o ey Y, o | O A i Much more serious question:
dn We predic ata localr In future IMplementations using information e - -,
i i Vi What does it mean to create a complete description

from algorithms only ?
There are no data structures in algorithms but algorithms form the basis of Of an algor.l'thm?

programs. S
There is no answer. No answer yet...

Algorithms and their efficient implementations Properties and Structures of Algorithms
(from mobile platforms to exascale supercomputers)

ALGORﬁAS A\

\ 1\
T s
7 U AL Yors V

Algorithms: Theoretical Part
(machine-independent properties)

Algorithms: Implementation’Issues

Do we have enough information about algorithm A to create an efficient H FH
impl ion for computing platform C? Algm
Can we rely on existing implementations P1, P2, P3 or we need to develop a special
http://AlgoWiki-Project.org

code P for computing platform C?

_AlgoWiki

Parallel Algorithms:
Tem—m———— ‘ Theory, Practice and Education

cyclopedia of Parallel Algorithmic Features

Welcome! Joinus! Todays teaturea pieture

Oy G 3ty o S 3y P, G
[EA A ——
o o Az ot

Faatured aicte
ol kyERcmpaatoy Descigeen of atgertm pregarbes and sin e
1P rucrare of the algeith PSSP ———
oy
11 Ganers descriphion e sl
- ange 3t ] e
Sty Sl . e ke el i e Fench ey ftcs R [

http://AlgoWiki-Project.org
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Supercomputing Education Supercomputing Education

What is information structure of algorithms and programs ? What is scalability/efficiency of applications/computers ?
How many students know this notion and can use it ? How many students know root causes of scalability and efficiency

degradation ?
How many students are able to analyze algorithms / codes / architecture

T ] 1o for scalability and efficiency?
l' 1 . ‘
!' 1 3 -
x' - ‘ E
LU I ] 3 i =
L | 1 3 =
LY . .-
_AlgoWiki
e
Supercomputing Education OLE = o T ze o4 o0 =

How many students know what data locality is and why it is important to
keep data locality at a high level in applications for any computing
platform?

Linpack

esren st agsrem seperies st
G e sectomso o mgors screson

e
s camg

W M |

Feadiness of rtcien

http:/fAlgoWiki-Project.org

ﬁpemompuﬁng Consortium of Russian Universities Summer Supercomputing Academy
(hittp://hpe-russia.ru) at Moscow State University
June, 23— July, 2"

Educational tracks:

= MPI/ OpenMP programming technologies

* NVIDIA GPU programming technologies

« Intel new architectures and software tools

* Industrial mathematics and computational hydrodynamics
* OpenFOAM/Saleme/Paraview open software

* Parallel computing for school teachers of informatics

0N N G
OF RUSSIAN UNIVERSITIES)

Number of Consortium
organizations in cities
@ >5 organizations

@ 2-5 organizations
a1 organization

ciated members
S WIS &

CONSORTIUM OF RUSSTAN UNIVERSITIES
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