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RS2t RX—=TFT 4RO T 2l FOHIE, MBI OICRE, 5RGE
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ONLE D D HE K OIEFALIZE S . BEKOOT 7 T TIEZR 00 & v 5 B RS H
oo TORMAERIET D722, L0, OREZJEKRT H 2 & TR MEREZ B, 2020
IS 5| & ot X KR S H R 2 B L7z,

KIIWZ201 TEPDIERARBIEREZIT> CEREBEHMBIEXXLUBHS AT L0
F— A BEREOHBZRT, 201 7HE1HS 10 HOMO 1 6 9 AR (—H%8E
EHMH ) ICRESMBEKLUBER AT MRS I 2 4 U REEIE 106 75
8000 A TH 7=, 2020FE1HANS6HD1 37 WM (—HESREIEHEHY) I
FlY AT MCREEE ST 2 2 4 U IREEUE 1307 5 4000 AL 720 . —Hrlh B B L7z,
ZOMICHAY AT 2AOFKAMEIZ0. 642058, 32~ kL7, S 240D
MR Z DLWV ZLiF, 2400y MRICHET 2HEHBERWD Z L&
HIRLTBY, ZNZTEBOa Y N T A MR ERD, ZORER, L0/ S REEEL
LIZONDEIIChRD, ThES0WHzsE, RIUEELLEZEYOTHRIE, LV
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LA NEEEZMHRE TED LR N5, 20194FEEETEI =AU b
Ty ITHDENE ZAHITMPNE T EALTERRTED LR 7D, MEtEENL <
LHETENDT DO EEMZ D20, ABEPNEWVEE (RMAEK) ov s L
DREIFREDPo72, 20 2 0FFIZEFHEICFACES CHEGOMBEL LIFLHZ L
W L7,

#1. BEGMRBEKUEHRY AT 507 — 2 ERBORMHERE, [ 2T L0 RKE
HMORFFHER b 5 bW TRT,

| Data Set Run 1 Run 2 Run 5.1 Runb.2 ‘
MMOS Modules 01 01-03 01-10 01-10
Surface (m?) 0.64 2.24 8.32 8.32
Period Start Jan. 19, 2017  Feb. 2, 2018 Sep. 1, 2019  Jan. 15, 2020
Period End QOect. 28, 2017  Jun. 18, 2018 Jan. 15, 2020 Jun. 1, 2020
Data Taking (days) 169 120 135.3 137.2
Tracks (x 10°) 1,068 2,544 12,484 13,074

Run 5.1 (Sep. 1, 2019 - Jan. 15, 2020)

-0.1

K1, 77 7lRErmed 2MEKD FO&EEMENORE, () 201 94
9AMH2020F1 ADMICBASNTEI 24777 4 EHEE, (T) 202
OFT1TH1ISANLZE6H 1 HAOHMICBRESNTEI 2477 7 4 B4, it
BMOAT—VIZ ETOBEB TR THD, BEMEINV T —Ar— L TRINTE
., ETOmGETHRLS 2, BHRITERA LD LM EKDOWEHZ =T,
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(a) (b)
Run 1 (Jan. 19, 2017 - Oct. 28, 201?} Run 2 (Feb. 2, 2018 - Jun. 18, 2018)
Showa - Minamidake

015 -01 -0.05 0 0.05
tan(e,)

M2, BHEGMGEEORE, L (a) 201 741475 10 HOMICRE S 7= BRI
., kb)) 2018F2HAb6ADMICEGINZZREK, T (a) 201949 A
72520201 HoMIcGESn-EHEH®, Th) 2020F1H01»r5202046
H OBICESG & Lo G,

1Jan 2 Jan 3 Jan 4 Jan 5Jan 6 Jan 7 Jan 8 Jan 9 Jan
0:09:00 0:09:00 0:09:00 0:09:00 0:09:00 0:09:00 0:09:00 0:09:00 O:O(IJ:OO
T T T T T T T T T L4
e
p—
P
P
P

prediction day

A
—
[ e, [T |y [ e | [ )

input data (7 muograms)

convolution layers (1 to 4 layers) fully- cgcgre s ?g;‘gﬁt

L

X 3. BT 7 15 R D IR Tl (CNN) c’otéﬂ:a:k#lm7m7‘5A$E%%i 7 B A
REHHENT-EGE L -BHEGZFE L CZORAOEKOFEZHETLIZLEEZHB
L7,

input data
(7 muograms)
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R2A T T T4 T2 HHICE L CHNEAE SR LIk T E 2 B Y 7
Py =T 2R L. ZOMBHDEND KIWEERBEGR LA T4 7T — 2 X— 24T
DHEICED U TNI A LTKRINFEEDEZEREMGIZT 7B AR D BRERHE 217> TZ
Too KB Z G KINEB ORI S KAEFEOENZ, U T F A LITHEKTH
RPRNCHIET D720, 20 2 0FEETIZI 2477 7 4 BHlOT — 2 WLE O A 81k
ZATolc, 2O 2aF 7T 74 BT —F BB XA T A2 REBITHOND I 2
FT T 7 4 B RA~EA L, Bl E2 v =T A haFEESTLZ LT, VT
H A LIRS IO B E R (100 m O ZE/M s fifRe) 2 — B — it T 2 RE A2 B 2 7o,

COHBMLEY 7 Ny =T da—VF—RiREOT—F L E O T, BE LW O
ZFHBHICBROVEE X2 T R—2AD Y 7 b7 L LTHERETLIENTED, %
Rt T4 0T =2 X=X LTHE L, BEL VAT L% 7 =7 4 b~k
Lo Ve 7% A MCHBRBEKELZEE L, 2477747 —FOHEBLENG
1H1IMOESEMAKLEE~ Yy B 7 ORMEZBRIE LT,

RS R OB BB G (800 W3 : 100 m DZE[M S fiRAE) OHBYLEO B L LT, B
Wh‘q;’ (CNN) IC &k aM U ESa 7T LNEMBE LI, a7 AOMEEZHERT DT

5T B O eE R EHE 2 Lo R 2 B O Of 8O EISEH Lz

(. 3)0%@5f% a)7 R W< HM ST — X DA %A b) training, validation,
test T —Z DOEBENZTWVWE HIZ2 LT (eruption day DT — & @ prediction day T
BENRNEDICHTHE) o) MKOFEEL YL LR L IITHELITS T, EfZISE’JiEH’;’Z
T—ZOHME, MATHOXNGEL LEHEIIER2OEY THDH, TO/MR, Hohi
Receiver Operatorating Characteristic (ROC)Hi#Z X 4 1277, FXIZ iﬂak@ﬁﬂfd)
HEICHWEEREGOFEE b R T, 2T — 2 W07 — 2@ M L3540k Tl
&%%@FIEJ(O)ﬁﬁ@*ﬁZ%ﬂ??E@@ (accuracy) 1 71% T, £ 7 HMICE K LT
BEA I L FTHIOEZERD 57%% LRl -7z, Bk LRWA %E LMk LneE T
MTELHEITHIGIE S HIZEmMNhoTe (£3),

fERAIZOWTIR, pHEEESHE (MR 2021 4 (G 34) 1 H 4 A8, BKES
Fr: A o4 0), KEOBEBICHBRNT 2720 O MiE )(UJEE{EJﬁjLn+E@TEL IZ2WT

(BB 2W) 1 kiiF=mrsiEs (PR - 2021 4 (HF34) 3 3 H - . PSS
Fr: A I40) KOS 2 FE TRFORBIZCEIRT 27290 D HiE )(UJ éﬁ{ﬁ'ﬂlﬂ:nd‘
(52 ) ) RS AR YT A (BAMER 2021 4 (50 34F) 3 A 16-17 H, B
S A T4 ) OFTEEKILOFEMZE L discussion 21TV [F# A LA LT,
Flo, BED T — 2 adfF LT,

F2. FEFT—ZHME., AT RS,
(CENTTRE e Hi ]
training 382 K (true: 191 )  2014-11-19 00:00:00 ~2016-01-28 23:59:59
Validation 40 ¥ (true: 20 #£)  2016-02-07 0:00:00 ~2016-03-17 23:59:59
Test 42 # (true: 21 #2) HIM:  2016-03-24 00:00:00 ~2016-05-11 23:59:59 )
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£3. BMAOFEDOHEICH N ERBEGEIRICIIT 2EKHET 0T T LDONRT =< A

—K
Method Input region Accuracy Sensitivity Specificity
CNN model  Showa crater 0.714 0.571 0.857
Minamidake craters 0.667 0.523
0.810
Surface 0.524 0.333 0.714
All segments 0.643 0.619 0.667
Rule-based 0.571 0.523 0.619
SVM model (Showa crater region) 0.619 0.667 0.571
NN model (Showa crater region) 0. 548 0.286
0.810

=
o

Senﬁhnly

o
Y

AUC=0.678

g AUC=0.726 ' X
0-%.0 0.2 0.4 0.6 0. 1.0 0'%.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity 1 - Spgcificity
(A) (
10 — 10 \
0.8 / P 0.8

o
o

206 Zo6
£ 2
i B
§04 04
AUC=0.444 AUC=0.544
0.2 0.2

86— 02 04 o6 08 1o %80 0z o4 08 o8  1d
1 - Specificity 1 - Specificity

(C) (D)

K4, BMAOFEOHEICHWIZBHEBEGOEREZ Ik T 5 Receiver Operatorating
Characteristic (ROC)Hh#%. (A) Showa crater. (B) Minamidake craters. (C) Surface. (D)

All segments.
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MBS 2475 7 ¢ BB OMMFEE OfE 513 Scientific Reports g&iZ 2020 4
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DB EMNBRE LTHERLEI 2 A I 74 HBOVR - ARICED TV
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AINREDET =2/ P aGEMRBEXRINEZER AT LOTVHNVET Y VT
ML T, 224257 0MFBOEKEFIZHNE (X5) . &Yt
Kok, 5o 7m P RRF LYy UF ¥ EXILT20204E 8H256H ~ 1 M
BoR & FE LT,

K5. MEEZXNGELEZIDGCET AT =X, EPEEMNKO L, Loy TPy XL T2020 4 8 H
25 A~ 1@ BraETHWLRTE.
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6. 77v7my bRBFL Y V% SV TRIE LIS S, T = A X
N R O R L

c) ZZrvvunryhRkRFLbyUVdFy X LR HEF (20208 8H25H
~1HEM) WWEEENSROE, "X ALEESE2EmBLE (K6) , BHEHAR
X YoutubeZ M L TAH VI A4 VEBIES LT,

d) RAZ—®EEZBELTI 242777 4 DOFELWEMD LS ~DE KIEHE
EATo72 (K7) , RAX =23 F 1L vV F ¥y XL T202048 9 A1 H~1
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e) WEBY A FEITHLTA XV MEm, BMBEITI2&88 0 —-%, 7— b &2iEH
LE-EEEE R ECORELREL -,

e e |-
L

FLy VX EHILT20204 9H1H~11H3O0OHDOHMEBRENEZI 2T T 7 0 DIELW
HEOHBZ~DOERIEE OO DFRAX—, KO, MEERMGLLEIaF T 77 4BHEBOVR - AR
XA T VARl Ty,
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(d) FEw7e b ITA % O E

BRI 2A 7 77 BNV AT LEREI 2477 7 A BHA~FEAL, kD 2
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R AE WL, HRESE A DO EZEEN ERDLZ ERMfFINDD, HRT HHKR
T — ZH A m AT, BT E O LN LSS RS HOMETH D,

(e) 5l CHR

1) Yukihiro Nomura, Mitsutaka Nemoto, Naoto Hayashi, Shouhei Hanaoka, Masaki
Murata, Takeharu Yoshikawa, Yoshitaka Masutani, Eriko Maeda, Osamu Abe &
Hiroyuki K. M. Tanaka Pilot study of eruption forecasting with muography using
convolutional neural network. Sci Rep 10, 5272 (2020).
https://doi.org/10.1038/s41598-020-62342-y

(f) ®FEFtmE, Y7 b= 7%, {hkE - EHEZDORT
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2) Y7 b =T B
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3) fhAk - EHEEORE
L
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WLzl E LT, M EREM L — X —FWFORE MTONTE L, ZNLHDOIKET
%, FIZ 17GHz # (Ku-band) O L — X — & HWIZBHIE N ED 5 T&E 722, Ku-band @
U— & — AR T 2B EMENMELS , AORBICL Y BB TTHERE LIS
THEVWOIHELRSY, KILOLUETEIS AN AHANRWER COMEBLETORHIC
T L TR nE WO RER S -7z, 22T, LEOSLFT CHBLEBBIN A TE L T 572
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ERDTENH/HEND, E. AL — X =T L 0 IR EE Y 7T R
BonlGse, TNUDEESARICEAIMBEH AT HLONEZHWT 59 2T
HLEELERDHESD, LoT, FRUCIZZ DX I RHEZAIEMICRD L 2T
LINMEIZ IR DA, il 22 R B ER O IR E . SR EIC 5 2 D ff & 2 HEE
THIDDNRTA—=FDORBRFIERCHED T A—=2DH 2 FEIZONWT, £715MHK
AT AREMERZ WV, SR OMETEHIT L TETH D,

d) Manborne SAR KDk BIZmT 7= #Ft

i) Ha

BRTAEEND . N TEMWT S5 Z & A A[HE/L Manborne SAR R OPHIEIZE T
L. B ZHD TV 5, Manborne SAR K Tlx, H#HHF X & RIS, 7T T DL
B GNSS CTHIMIL, ZoOEME2EE L CEM ETENL72%E 0 SAR B % /R
T4, LonL, BEORWSARBEBREZHZL-DICIE, 7o 7 T 425 5REBEMNIC
AT HERNHLDOT,. 7 T FIRESGB R T A N2> TS5 (¥ 1-22),
FMITEEIZBNTE, 7r M A T2 L JILT X MY A M2 W TR
FEBREITD, OB LB L > TTFEREOLND Z L 2B L, s kI X
DA ANKREL, ZOEMMEEZ+SICEET L2 LIIRETCH-T2, 22T, 4
FEIZB W TR, ARER D2 WERILICB W TEHEREAT- 72, £72, 71 b
A TIZBNTIE, T T THOERIZL ST, Ty T TEHOBMERRLZEL R,
TUTTREBRICBTAERNAKRE oI N, BESILOFENO—o2LEX S

N, ZZ T, ARIFIN—FNU=2T LY 7 MU =2T7OWENL, £TOHRRICTHEY
DTPETHD, SEEICRBNTT, MRURIZRT 2E 217 - 72,

|‘.m HRTFLRE—2

—5 ’_ska

=)
] 1-22 Manborne SAR J5=U#LHI > A7 L DOHEFX
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ii) EHEILCB T 55 FER

BiFf 8 Manborne SAR 7' a0 N ¥ A4 7T, POREOTUNRHG LN NE, JKED
DIRNGETCHER T 2720 BHILCB T 25N FERE T -7, FHIE 10m D H A
RLU—nZHWT, 6 [BMIOAFy L ZiTolz, TNLOEITERAIZEZ A, 2K
HIIZIERC T 72 SAR G 3G S 728 . PRI EM L7250 11T 2 A 2B
ZEHIAE R & e RTL RBES ) A AP/ S SAR THEG RS S e (M 1-23),
SAR H g N EEMITIERCT TWDHDIE, BELL, Ty T TORBOEMELBE L
TWRWNWZ EIZLD, SR ORItk botEBExobnsd, 770, #imh
LDOBFBERG LN TWD &EEZ LN DL HEEBICIE W TIE, & W SRS
BT, 5%IL.EMILT AR A FELT AROKEZED TV FPETH D,

iii) ME

SEEICBNTIE, 7Ty FoRE - NYRICET 2R EED T, e b
ZATIZBNTIE, 77 THOME - BEDOFHAIZ NovAtel 8 Span-CPT %z [\
TWb, ZAUXEREEICHNT 2 Z ENFHEEN, DO A XA 152X 168 X 89mm,
HEN 2.28kg THY, 70T THOEELZRES LTV LIERKO—2L > T
%o —F. SBGt:# Ellipse-D O A RX|E 46 X45X32 mm TdH ¥, FH#E|X 65g & /)

Phase difference

4.5km
-2x +2n
(-11cm) (+11cm)

X 1-23 #EBLIZ31F 5 Manborne SAR FRUZ X D FHIER CTH LN, (a)15:19 ©
FHECHE LN BELRE R4, (b)15:19 & 15:20 ICFHAI L 72T —Z X7 M HRo
T, (c)15:19 & 15:22 [ZEHMI L7eT —Z X7 6RO 7 T E 4,
(d)15:19 &£ 15: 23 IZFHMI L 7o T —Z RXT b RO FHEE, (e)15:19 & 15:24
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R L7727 = F < T bR, (£)15:19 & 15:26 ([CFHI LT — 4
AT D BRD T F R E

W ETHDH, ZD Ellipse-D Z#fUH TE X, KiE @k &b - /NS HIFET
&5, 22T, EllipseDIZ L > T, Al L — & —F P55 H O SAR LH T\ T
T T EHORBREEEBIC VNI L TREENE LD NIRRT S L
ZHR L LT, Span—CPT & Ellipse-D T X % #kFH 217 > 72, X 1-24 1T NovAtel
#1:84 Span—CPT & SBG 184 Ellipse-D TEHAl S N 7-MEXIHY 72 DL AR, %
NENOR AL 1 RS 1E, BRI TEREL TW5, Ellipse-D O FHHIHSE R
X, Span—CPT L b _T, IS MNIC 2 KRB N EELTEBY, £, HE#HOE
fbbHr b5, KE L LT, Span—CPT F & DR EIZHIE TE RV, EHR DG
HTHhiX, BEMamHEZbEeET V22BN 5281280, 0.1 EREOKEIXS
bidmb Litewy, 2L, KVEMREBRRFPILETHL, 4%, b5
Mtz ED L TETH D,

iii) £&8

Manborne SAR ®BRFEIZ VTl EHILIZ I T 2 5HIER 21T - 72, 2IKIC]
RUF 72 SAR NG L NN, HOBREOTHBENGOND Z ti%nf%to;
DREE DR SAR BN E LD X oIk, AHZ2Y — & L TRIAAREIC
LHEMEEND, 5%, TDOLODY T T =2T N—FU=2TOKRE#ED D,
N— Ry =7 OHRIZEAL TE, AERYBIC T T mehie g F L,

Jk | ALM‘UWLMJJL . \JMUWMMMWMML

(c) e ()

A A A A A \WWMMM\,UM“M“

1-24 NovAtel #E# Span—CPT & SBG #E# Ellipse-D THHAI S #U7= 24200 B> 5 D FA %t 1Y
RAEORE, ThEi, REMRZERD 1 RESIEZ, BETERELTWD, B
X RER CFP) . #MEdh 3 AE kA B (deg) #7777, (a)—(c) SpanCPT AFHAI L 72 X, Y, Z
%4y, (d)-(f)Ellipse-D MEHHI L7z X, Y, Z Al 57,
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2) fH5E SAR RMTIC X B K ILPEH R A 8T — & X — 22T 2 HF B 58

a) A SAR B EVARAT > A T L DHEEE
i) M

AFBEICEB W TIL., 72 SAR 7 — Z 1T SAR T¥EL M L CHUSRE® 7T — & 104

L, THEi8E A THEZED TVWD —fbf 27 A JVN & 27 AT
TCT— 4 X—=21T 5, ZOMNCTIEIRKREDT — X 2N T 04BN L0, #
B SAR F— X Z-ABINNICHT T 5> 2T LA 25T 5, £ OfA SAR B BT~
AT LOWEREETEL TWDKILE, K 1-25 12779 26 KILTH D, fE SAR HE)
FEAT > AT TR BT FIEIE, EENIZE VLR TV DI Bk 28T
HZLEL. TRNETHFZB IRV, TMICHEEICHE SAR HEEIT & 27 LD
Ta AT EMBE L, ZOTa N2 T EX—RLE LT, &KkILO B BEN A
BEL TV, S 2EEICBVTIE, 2N E T FEORGED 72D I f@bT
Lo, &R, BB, BEAMRIL, AL, FEXE. ZE5ICET 5% 2 SAR B
BfEAT S AT LB HET 5,

ii) fRHT Fik

52 SAR HEWVAEAT > A T A OFRAT FIEOFEMIEL, A Fooo 4 o WA LBk 2 e
HEEREB S 77—~ 20REZBICBVTHRRITVE DT, Z 2 CIflHE R
WZEED D,

2 SAR HEVFENT S AT ACTHRIT T 57 — 2%, 720 H 2 5 (ALOS-2) (ITH# &

X 1-25 f#72 SAR HENVEMNT > AT LAEE T E D K I
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AU7z PALSAR-2 THUSF &N D SAR 7T —H# Th b, £, BB TIEZ2WA, 1ZIXFA
LTI ZLEZRHNT, EHANK T LTS0S (ALOS) @ PALSAR THUE S
72 SAR T —XIZOWTHEAT L, BohfR%E JVIN V27 A TART 5, A
5L — 2%, SAR WF%E 7 v —7 (PIXEL) 2NFHMZEATZEBH 5 A (JAXA) & o 4:[A)
MRIZE SRS, ZAV—TATHAELTWLIb0EFAT L, 2607
— X HfHE SAR BERIT S AT DB W THIHT D0 DA ML —V v 2T ADTE
Abfkfe L THED TWD, KILTEE OGN B S 7565 121X, BRI
Sentinel-1 DN bk A, AHRBRNEONIZHEITIE, JVDN & 27 AT
Wk RE2 N5, ZOMTERBIITZDEICT DD, A ML=V VAT A
1T WD Sentinel-1 OF — X% & HEIWIZINE L TV 5,

KRIEHTIZ T DT 7 v — %X 1-26 (2~ F, PALSAR 7 —# %, WA EH KT O
15 HH B AR B0 S B RS S A7z STGMA-SARY & VT levell. 0 7 — % 775 Single Look
Complex (SLC) W IZZ5#a L. SAR F¥EMNT 29T 5, PALSAR-2 7 — % (%, levell. 1l
T —% (SLC) AT L., SAR F¥MAT 217 5, MEIED (19997 D @kEE~ v F
TWEEANTT —Z X7 W OMEEZREEICEDE %, 98 SAR T B & /ER T
By SHIZ, EHHBERENAARLTND B0 A vy 25T —& L EGM96 ¥4 A R
BT HAER L BEFE R & E T LV & BUE R A O B0E 2SR K 3 5 A0 2
o EFTE L, BRET D, RRBEREITHEMERE T T NV OMATE D H KK LE &
ZROHLFED DV EHONTEBT 5, 22 THEATIHEREETT L OMBTEIT.
[RITVARLTND A YA — VET)VESEFRME Uiz, WRFYIZ X BT 5K
iz 1 RHBOMETH D, 0O WRF Offfrid, PIXELOF—Z ZF M+ 25 A b L —
VVAT LD —ICBWTHEBMICLE S, T—h04 7 3N5, EHEEREERE
1% SAR B RO R kA . N RRZ T 4 Z—FHNTHEIL, FRb0
SAR W 2> HAERL L= LA A 72 D 2 D0 SAR T E &S | kA 8k oy
& EHERE RISy D RIS EOENEFIA LT, Tho 20T 527U v bR
AT T AE DWW ERWCRBT 5, ZAbOIFMBREBNR S ARELZET

Master
image HEHEcE i YTy
]—» SHETIO [H PEITY L] (grEa—ty
Slave BHE HRTS51)
image I
. |
(jéﬁ,ﬂ\*ﬁ,_ || s 3a | | AREBERE | | BREEEER
= e L—iay D EDER
1)L3—)
iz T —4% T —4&
L—4 —EEiEHR | SAREHE DL E FoovELY HERRRESEH
IZEH aht
I |
SAa—5F . BRI
D = e o tho iz (FRETALE—TL) ~—
+
7 it e I =
Y T—AR—2

1-26 552 SAR HBENT o AT L DI 7 fifidT 7 1 —
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b, UEBROBESICER T2 EREOEBREE RS DELIHANH DD T,
B ERICEAEZ Y T, ZORSERET S, HV2BEIE, x5 &35 kil
REE SN DHBREHORFEIZEDLE T, BT8R Ko TRET D, (T 7
v BT EREE X LAT O 2, AEAETIC Goldstein and Werner (1998)'2(Z L % &
N7 MBI T 4 NE— AT D, TANZ—DEY A XL 32X32 BT kI,
TANE—RREIZ 0.8 FEARLT L, MMHT Ty BT, RFX U T — FRF
MR LT T v 7 Y7 by o7 SNAPHU W19 2 i 5,

SAR F¥BATIC B W T, BASMICBEG SN 2 20} (i FBLE j&H
B SN SART =4 L 32) Z2MITLTC, TNO0OT —% & BSRM oIz 4
U7o BB L DR - RHERE (A7 b)) o&fdp, 2 RkDD, £
DAZ v MLy VEET, TOMOBREORAT MLy VELEOEE TH D
b,

Opij = ZOpui+1 (k=i,... j-1) (1. 1)

EMNT B, R SAR AEMENT S AT AZB W T, SMTEEORFHERND ., Bl
W2 2FELUTOT —ZXTIZRE L THITEZ1T O 2. N6 OMIT#ERT X T4
T—=HATTLDEMEHTRNDT, {HONTEETDAT o~ PN
5, kFBA L k1 FZHB O SAR 7 —Z OBLEFH ORICAE T2 AT o b L PVE{URR
D8pi i RO T, T—=F_X=2T 5, ZOBHPMDORT b UEbELHE
ET A F1EIL Small Baseline Subset (SBAS)E O L [EIEESS . —¥MIIC L < HW
HID R IT I D A L— 2 T DO RFAF O IR MIBRRZE OHEE 1L, £ DR
ORI RHETENT A —ZOFREDOH T EFATHR L TRET HZ &N — KT
HY ., BEENICIXmM NN D, I TIHEMARRRIMEO B EITHI L L
T5, SMICEEICHEE LT e b A 7BV, L EORFRIMEIC X D HEHR
RERERE LTV, MR EEB D DB FICRGFET 25808208 n ) i3
MW ole, £IC, R FMICERE, Z2H G R EK RO X3 E B 5
ThHELT, AT MR L > CTEDORE T 27 4 & —1" %M
HZEELT, 1-27 1%, TZEBILOEWE 2 5032 23 (FEITELE. A5 HR)
® PALSAR-2 F—Z M L THELNIZAT v b L PEEERINCHONT, 2D
T4 NE—ZEMAT DAL RO EZ RS, B S ICR B ERE L 2R W ZE TR IS
BREOAZ MUy UVBERBREINTE Y | B8 L0 FR 3T 0 224k % B i
ICHFTED LI oTWD, 722 L, FERICRFE G MICEKR R, 22H Ak
BEOHBREBNEL TWEHEAICIE, TORDIEIZOT7 4V F—ICLoTHRES
NWDAREMED B H DT, ZOMRITITEENLETH D, £0O K 5 R AE) 28
EINDGEITE, AN T 21TV, A X2 MIET 2SR & LT JVDN &
AT HZBNWTT —FRXR—=RIIMZADTETHD,

UL E TR AT X D62 SAR BEVFENT & 27 L%, BIEBIIABHIE L 72 SAR
T AT Y — L (RINC) Z W THEE L7, 2O v A7 Aid, OFTE O ATIC PALSAR-
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(a) 160209-150223 150208-150810 150200180826 ,150@00-150;07 sg:m&mzi 150208151130 50200180307 150208-160418 |150209-16002

.-f \ o & “
3 4 ey g 4‘\-: : .4
"_u) ¢ v &

W;’Wsm wmpgnd’ 7 150208-150728 5baoe-sml mmwmﬂs ,' | 150208-161003
“
4

.o A (‘* : Sl - ! 1«

t’iu' :i& %, e 4

150200171173 150208171211
I iy 4
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s

% i v "'-
150208180305 [ 180418 ’1wm
"%é ,

Stant-range change, m

P
-1 0.0 +0.4 0 10 [km]

(b) 150209-150223 "150209-150810 150209-150824 150209150907 150200-150821 150208151130 150206160307 150200.160418 150208-160502

'AI.- o
5y i AR
150209160516 150208160613  150208-160627 " 150209-160711 2% 0209-
e R A | Foo B oAl SR Far of ¥
Wik A e

150209-161017  150209-161031 160209-161114 150209170305 150200-170501 150200170815 150209-170612 |150200-170821 |150209-170918
¥

Vi AT E
5 b L
’ . o o
150208171113 150208-171241 2 (450208100514 150209160611 50208180708
L ¥
= o i
g 4 48 e
R Jﬂ 49 R AE L
Emmﬂﬁ mme-um FMWMW nsodmamw ﬂmmms Tiboae-181172 Tis0z0a-181210 "150209-100216 "150209-190304
i ; § g § i i
' - ¥ S e v 4
= " Ty = | @ [}
g e A G UL S Ll Sl .
S 4t ] o P 4 :
! 14 i 1 ]
B o Bl RS, i U 8 el OB s, e s
"umnnaoem 150200-180401 %mmm Tiso200-101111 180200200302 (180
'.‘ A fiqa | el "!' R #
- L - . Wy v
. % “ o v T 4 ¥ =
{ : | Al al vy
LR o) S e R e AR R GEUe R W

Stant-range change,

[ — ]
-01 00 401 g 10 [km]

1-27 BRINCET 57205 2 5082 23 (FEITHLE., A7 M) CTHEAS X iv7 SAR H
BEMBITL THONTLAT U ML U VELRERFIDO R, T X CTO®EBIL 2016442 A 9
AL EEZRL, ZOMMIXEBGO EICrRT, () BRI 7 4 v 2 —iE AT, (b)
ReR ol 7 ¢ v 2 —ii 4.

2 @ Levell.l 7—# %7 v 7 mr—R, @Qfftra~y NET, OMITEROTF = v
Z . @JVDN VAT AT v 7 r— RO X, 4 DOFIADH T, i B MRS F
T TEDLLIICHELTVS, VINV AT AIZBWTIE, Bbh/i-AT7 L
vV k& % . The Generic Mapping Toools'®® 27V » K7 7 A /L (NETCDF JE =)
THoUa—RTH5ZENRAETHD, /o, AT ML U UVE{LEDOMRIC LT
Lans, I/~5f—i&0)$1ﬁ7\%ﬂ“«“7 M/%)EH# IRETES, INHLOBIEICE
W, Filele T — 0BG SN2 GA12X, 52 SAR B BENT > A T A TR 21T
AN 1%(521%7”:27‘/I\V‘/V’;{ﬁ'[ﬁﬁ#;ﬁﬂ%ﬁ%ﬁﬁ"é%m“@%éo

ii) PALSAR-2 (T3 % Hu 22 S s H s 2R
S22 HEEICBONTIE, EFHIL Q#uE), B (2#LE), AL (3#LE), &
59



HAMRIL S#E), tERE Q#E)., =8 (2#E) 1T 5% & SAR H #hfig
Wy 2ATLEBELEZ, ZN6OTF—ZICHT58E, BT — K, SAR T-#0LH
BT DLy 7 8ER LIORT, £/, 25 OMFRERIT, £ 2R THE, v
JENAN= T THAT D, KK, BUEIZOWTHRLNIZAT Vb LU
bR R H A2 K 1-27T~[X 1-33 12779, BL R Cld, &KL TH O U7 R 72 #3248
oW THRR S,

1-28(a) & (b) 1. HAE D 2017 M KERTE TD AT o b L VAR R
ZoRT, 2017 FEFEEE TIE. KAAICBWTETOAT U MLy PBIERRLND
LD A XERLNALTHY, HEBEELEBHZRTHLONIAHATHL, KAN
IZHBWV T, Miyagi et al. (2014 AHE LTV 5D, 2011 4K LR ISHERE L T
TENKE L, BB TWD Z R ans, £, 20171 FEEHN L, 7V R 23
(R EZEH508H) TIEHEILEICBWTEMRE ., 2% 131 (1 L2206 083

F 1 BE SAR HEVFENT & 2T L &S L7z PALSAR-2 OHLE, BRIE— N, Ly 7
Target Path Orbit Look dir. | Rang looks | Azimuth looks
Kirishima 23 Descending Right 11 13
Kirishima 131 Ascending Right 13 14
Sakurajima 23 Descending Right 11 13
Sakurajima 30 Descendig Left 14 10
Usu 19 Descending Right 10 14
Usu 123 Ascending Right 10 14
Usu 124 Ascending Right 12 13
Kusatsu-Shirane 19 Descending Right 11 12
Kusatsu-Shirane 125 Ascending Right 10 14
Kusatsu-Shirane 126 Ascending Right 12 13
Izu-Oshima 18 Descending Right 20 19
Izu-Oshima 125 Ascending Right 19 21
Miyakejima 18 Descending Right 20 19
Miyakejima 125 Ascending Right 19 21
# 2 PALASR-2 O 52 SAR HBIRMT o AT A b s 27 — 2 #iH - AX—v 7
Target Path Lat.1 Lat.2 Lon.1 Lon2 Spacing
Kirishima 23,131 31°48'40" | 32°1'59" | 130°46'1" | 130°59'20" 1 sec.
Sakurajima 23, 30 31°27'40" | 31°46'59" | 130°30'1" | 130°51'40" 1 sec.
Usu 19, 123, 124 | 42°29'31" | 42°34'30" | 140°46'0" | 140°54'19" 1 sec.
Kusatu-Shirane 19, 125,126 | 36°29'41" | 36°43'0" | 138°25'0" | 138°38'19" 1 sec.
Izu-Oshima 18, 125 34°38'22" | 34°50'0" | 139°19'0" | 139°28's8" 2 sec.
Miyakejima 18, 125 34°0'42" 34°9'0" 139°27'0" | 139°35'18" 2 sec.
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TIEWELBIZBWT AT L DVEMESHRIZR O, S BTk E & BT
BRTAMEmE N RSN T, ZHIE 2017 FH R EE Kk O BT, BTBEAYIC IR IE 2 &
CTWEHRgMZRmdTbDOThd, —FH. KAWNIKBWTIE, EBEAREL< 2T
WL EIICRZD, K1-28(c) & (Dix, ZW0H 2 BD/IA 23 L8R 131 b B
EH7z PALSAR-2 57— X Zfiffr L T B L2, 2017 EFBREEKUBEO AT > F L
VO BALEE RN B oRT, 2017 ERE K & 2018 AEME AR OBOBIBIZE W TIX, kBN
2B W T 2017 AFEKERTNA D RO TWEWBEOMEN R o223, kO
BWTIIEZE R HBRZENITR S/, 2018 M ARARICEH ., KOWNEBRWT,
R 2 LI R o nd, ZRUBICE WX, KO EL CIEE R AR & &
HICHERT DN A OGNS, ZHNEFKATOS 7 <EEY TRIENRNELLTWVD L
HHEND, 60, mELTIERFHREZEEN RGNS,

1-29 1%, #5 _iau\ﬁ%%;hf:17 YL VB R RS 2R T, 2015 4F 8
H 15 BICHEE T ’&“4’775%%*)&#54’«“:/ FRFELTEBY, £DOA X2 MT
O MBREE N DD, THLAEITIET. BERK B AT 3 W TR ) 0 2846 23
Ronsd, £, SRILEOEMAICE VT, /N2 23 (KEELLOBH) »HiEAT
RPN, A 30 (FlEENSOBH) TIEAT U RLUPHERRLIL,
X BT, /NA30 (HEZENS0H) Tk, SBILEOBEMICAT Y FLyr UHEN
Ao, ZTWIEBBEBAINT I FTO~7~712% 0 ORRICEK T 5 HikZ @) & )
INns,

1-30 1, FERILIZBWTHE LN AT v LU PELEERSZ 7T, EOHLIE
K%WT%\ﬁ%MMEHEk%ﬁ%MKEMT\X§VBVVV@E%MﬁE%
N, ZOHFREENZ DWW TIE Wang and Aoki (2019)2012BWTHE L TE Y,
EOEKIZBWTH FICEALEYZ ~OmAEANIHE Y I E#h B2 b5, ﬁ%
L TH o M 8 B 22 3 L 2 &L TERRIE oD ol K0 PERNC BV T K0 TEREAY R
ERBEEAFEALICER T DI/HEBA RN D,

1-31 0%, MEEARLIICE N THELNTZA T v ML U VBRI Z R T, AH
RINZBWTIE, 2018 4 1 H 23 AIZHEKNFEAEL THBY . ZOMRKNBIAELIZLL
Bz W T, KARIITICREN RPN D, T OHBEERIZ DWW TORE
Z. Himematsu et al. (2020)2 2BV THE L THB Y, Z O AIEEICIL. EK
BoFnnEEL WLz EERLTE,

1-32 1, FERBICBWTELNTZAT VL PELE R Z 7T, FE K
B OMRHTIZB W TIE, TS BENICR O D720, BEENTICE £ 5 mEN
DALFRZAL 2 I 3 2B K - T, ZERIMICEE R OMBEER S ITRE SR
o T T, FERBOMITICEBWTIZ, AT ML U PHERINCHEMT 5 A2
M7 g Z =2l Licth, 8B OXZ b L PB{EA, GEONET F3 fED
GEONET K J5 1(93051) B A% (& 34. 784418907° N, #%JE 139.38139448° E ) (T
T HHBRAEMIIEST L LI, BERMREEEMANL VWD, FEREDILTE
fFECBWWTIE, o< VW ELEAT U MLUVPHEZERALONS, ZHIX
Furuya (2005)22 B3R _2  @EDOEKIZEBWTH FICEA L~ 7 ~DOEBENCEE D
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AL MRT L NnTED, £, BB T, MM X7 Ly
UE, BEWEICBWTIERHTAT LU VEBEOBIEN A bR S, TN ER
WCHIERDENIZ LD O E D T, B TIEARAER, #iRICBTH L —%—
W ORFEHELICER T 2 & ii@%tfzﬁéﬂab@ﬁ%éo Stho, L0
FAENLETH D,

B 1-33 1. FERBIZBWTHEONEAT VY Ly VBRI 2 7T, =E 5
DIEHTIZ BN TIE, FORE & RRICHITEEAERNICREN D2, AT L
VURRRINCHEA T A AR NV T g M E—FlA Lk, SHIMOAT Ly
V2543, GEONET F3 fif @ GEONET =52 1(93059) &1 s (%i%r# 34.121070294° N, #%
JE 139.50384858° E ) IZxt 3 dHUREEBICEAST 2 L5110, R RBEE 2L
Tme BERKICHEEZLOEIRAT U ML U PSRN R B, 2 AITIRE M 72

nxx@]&—%.%—lr@‘?ﬁ‘?ﬁ_i@@ﬂ RICED b EHENIND, —FH, UTED
NTIEIZBNTIEH, A LY UHEERMRRLND, FFlT, BT TR
BT, %Ei‘ﬁ %EEP»L\& Lt27/1\l///1ﬁlﬂu§’7‘rﬂﬁ7ﬁ>?kio7io Zhizown

TIE, BHICEEOHE AR TH D,
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150209-150223 150209-150810 150209-150824 150209-150907 150209-150921 150209-151130 150209-160307 150209-160418 150209-160502

» BRaR a8

50209-160516 150209-160613 150209-160627 150209-160711 15209-160725 60905 150209-160919 150208-161003

150209-161017 150209-161031 150209-161114 150209-170306 150209-170501 150209-170515 150209-170612 150209-170821 150209-170918

Slam-range change, m

5 [km
—0 1 +0.1 1
(b) 140930-141028 140930-150106 140930-150414 140930-150707 140930-150721 140930-150818 140930-151222 140930-160301 140930-160329

60426 140930-160510 140930-160705 140930-160719 140930-161206 140930-170314 140930-170425 1

Slam-mnge change, m 38'

-n 1 +0.1 o st °

171113-171211 171113-180122 171113-180305 171113-180416 171113-180430 171113-180514 171113-180611 171113-180709 171113-180806

@IIIIIIIII

171113-180820 171113-180903 171113-180917 171113-181015 171113-181112 171113-181210 171113-190218 171113-190304 171113-190318

171113-190401 171113-190819 171113-191111 171113-200302 171113-200608 171113-200706 171113-200817 171113-201109 171113-210301

Slanr-range change, m

-o 1 0.0 +0.1 0 5["’“] A

171024-171121 171024-171219 171024-180116 171024-180213 171024-180313 171024-180327 171024-180410 171024-180605 171024-180703

@IIIIIIIII

171024-180731 171024-180828 171024-190312 171024-180618 171024-190702 171024-191203 171024-200310 171024-200616

Slam-mnge change, m

-0.1 0.0 +0.1 o s fm]

[X] 1-28 PALSAR-2 D f & SAR HENFEMNT S A7 A TE LT HREE L O s 2 8,

—1%. 50m DO E & RT,

B, AHR) O 2017 FHBEEKERE TDO AT > b L VEERERTI, (),

223 (FEATHLE. Amf) & 82131 EATEVE., AT MAEL) O 2017 FHREE K

EHRNEDAT b L VEAGE RS,

6 3

(a), (b),82 23 (F{THLE. A M) L/3Z 131 (JLATHL



150209-200302
ST L

-
0 10[km]
369

! i 0'1 Slant-range change, m
A [ — |

-0.1 0.0 +0.1

150706-180521  150706-180618

R

gt

e,

80813 150706-181106 150706-190114

ok %

-
0 10[km]
Slant-range change, m

-0.1 0.0 +0.1

1-29 LEBICEET A7 0WE 2 B0 (a) 2% 23 (FEfT8LE. A M) & (b) 23 30 (5
1THE ., A H M) THES S L7- PALSAR-2 & — Z 121 51 & SAR HEfENT S 25 AT
BONTEAT U R Ly VBRI, X —X, 50m DS ERT,

6 4



141223-161011 141223-161025

Slant-range change, m

-0.3 Q.0 +0.3

— —— —
0 10 [km]

Slant-range change, m

A .
L ! =03 0.0 +0.3
2 E!.

P ———— —
0 10 [km]

~141211-161027 141211-170608 141211-180104

m
e 0 10 [km] 'ﬂ,. :
-03 00 403 .

1-30 HERILICBET A7 0 E 2 20 (a) 282 19 (FE{TELE. A FMEE) . 123 (dL47#L
B, AGEAR) . 124 (AbfTH0nE. A5 AAR) THUE S 7z PALSAR-2 57— X ICBE T 2 &
SAR AENVENT S AT ATHELNTEAT LV MLy DB LR, 22> % —|%. 50m f&F DS
%%j‘o
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141028-141111  141028-150623  141028-150915  141028-151124  141028-160607  141028-160816

Slant-range change, m

380 €
0 10 km) : ¢ ‘;{
-0.1 0.0 +0.1 - A

——
] 10 [km]

A 332
L E F Slant-range change, m
% [ — ]

-0.1 0.0 +0.1

- —
0 10 [km]
Slant-range change, m

\"c -

=04 0.0 +0.1

147 G IR 3

B 1-31 EEARILICET 27205 2 5032 (a)19 (FEATHLE. A M) . (b) 1256 (b
ITHLE ., A (c)126 (ALATHLE. A H M) THS S 7z PALSAR-2 7 — Z IZBT
L2 SAR HENVET O AT A THLNTZAT VML VBRI, 222 —%, 50mfE
DIEE &R T,
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141204-151008  141204-151231  141204-160407  141204-160630  141204-160808  141204-161201 141204-170323  141204-170629

(a)

p———
0 10 [km]
Slant-range change, m

-

-0.06 0.0 +0.06

150315-150621 150315-180128  150315-180325

(b)

— — —
0 10 [km)

A
L E i Slant-range change, m
G = o—

-0.06 0.0 +0.06

1-32 FERKBIZHET A7 VE 2 502 (a)18 (FTWLE. AHFmE) . (b)125 (k4T
HE, AT MR) CTHUS S U7z PALSAR-2 5 — 2 (2B A i & SAR H Bhfifhr > 2 7 A T
BNTZAT v ML UEALEERY, a X —X, 50m HBOES ERT,
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141204-150813  141204-151008  141204-151231 141204-160407 141204-160519  141204-160630

(a) N

141204-160908  141204-161201

10 [km]

140831-180128  140831-180225

Slant-range change, m A 36°

o " i
-0.1 0.0 +0.1 D 10 [km] Lc &_

1-33 ZFFHICETIIEVE 25032 (a)18 (F{THLE. A FHHE) . (b) 125 (AB1THL
B, AFMHR) THS &7z PALSAR-2 7 — X (2B 3 2 %5 /2 SAR B 8 fifliir o A7 A TH S
NTAT v b Ly DEALRERY], X —X, 50m fFEOEE ZRT,
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iii) PALSAR IZ B9 % Hiume 28 Shf il 5

PALSAR 7 — ZICBI L Ci&, &M 2 I, FHIL 2 #0E) . & (2 §ud).
AL (2 #0E) ., mEAMRL G#uE), FURE CQHLE), =K (2HuE) 25
WCONT 24T o7-, ZhbO7 —XIZETHHuE, M HEHEZ xR 3 ITrT, A
B 7R AT 711, & SAR HEVENT S 2T A L BB LR UZA, PALSAR O #HI
(FBS:28MHz, FBD:14MHz) Tid., HEEEBEERZKBOTZO DX T Y » AT |k
TAEOMAERBELS CERWEERH LD, BWHL TRV, ZOFRERS
X, AT T, REERSEZRET 2B NT, BB XZ KB I
HEBEZBND, SAR FHHEBOEMRIZB VT, FBS E— FOTFT — X2\ T,
VUV HBIIC 6y 7 TV AFIC 14V 7 TR AT -7, FBD E— KD F
—ZIZOWNWTIEL, A= —=H 7V 7ET28MHz Y D AX—2 o 7T LTctk,
ULy 7B TREBEZITS 7o, HkU, SUBIZOWTRHLNTEAT ML U Uk
R & X 1-34~X 1-39 IZ/RT,

T T, #KLTHLNZHE R EEBIC O TR, FELIZENT
X, BRSNS S VTR SN0 7 (K 1-34) , EIIED (2011) %) T,
2011 TR K DK 1 AT BT E O LTI B W T, EZEH A AL D Z
ERRTND N, REMTICE TR, ZHIEHBRICIERA O, ATIck T 57
AN Lo THREINTZAREERD D, 4%, dEMICHELZED D TETH
Lo AW, LlBRFICBWTAT U ML U VEBNA AL (X 1-35),
CHNEEH T O~ 7 ~EE 0 ORICHE S BREENEL WL Z EERET 5, H
HINZB W TIE TS LR BEE CTh o 7223, PALSAR-2 OEHT#EF & Rk, %

%3 JVDN o 25 A T/AB L TU % PALSAR T #ik S 12 B3 A #haE & i & 5

Target Path Orbit Lat.1 Lat.2 Lon.1 Lon2
Kirishima 73 Descending 31°452" 32°5'0" 130°43'0" 131°2'58"
Kirishima 424 Ascending 31°452" 32°5'0" 130°43'0" 131°2'58"
Sakurajima 73 Descending 31°27'2" 31°47'0" 130°30'0" 130°51'58"
Sakurajima 424 Ascending 31°272" 31°47'0" 130°30'0" 130°51'58"
Usu 58 Descending 42°29'32" 42°34'30" 140°46'0" 140°54'18"
Usu 401 Ascending 42°29'32" 42°34'30" 140°46'0" 140°54'18"
Kusatsu-Shirane 60 Descending 36°29'42" 36°43'0" 138°25'0" 138°38'18"
Kusatsu-Shirane 407 Ascending 36°29'42" 36°43'0" 138°25'0" 138°38'18"
Kusatsu-Shirane 408 Ascending 36°29'42" 36°43'0" 138°25'0" 138°38'18"
[zu-Oshima 58 Descending 34°38'22" 34°50'0" 139°19'0" 139°28'58"
[zu-Oshima 407 Ascending 34°38'22" 34°50'0" 139°19'0" 139°28'58"
Miyakejima 57 Descending 34°0'42" 34°9'0" 139°27'0" 139°35'18"
Miyakejima 407 Ascending 34°0'42" 34°9'0" 139°27'0" 139°35'18"
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AR RAELTHEBRICBT AT b LU UMER R AL (K 1-36), &F
(2. PALSAR-2 DFEMTHRE RAILBEZ ITIT A b2 h o 72, 2000 MK 23384 L 72 58
BlZBWTh, ATFVPLUVVHERROND ZENHFETHDL, ZOMBRETIC
DN TOFEM Y . Wang and Aoki (2019)20 THRRTW 5D KL 91T, 2000 4 DO K IEE)
IZBNT, MIFICEALE~Y 7 ~DOWmANCHE S I Tl Ean b, BEERLICE
WTHE, FBHELERE LS ZLOEBNR A7 SND/BRTH -7 (K 1-37),
PERKBIZBWTH, Furuya (2005) TR TWD L 912, iEOME KITEIZE
WT, WNIZEA LY 7 ~OmENIES I L SN2 Z P2 6TV D
(K 1-38), —ERIZBNTIE, BHREBORATZ o ML VHENE LN, FEIC
ANT ZEIZBWTE, BT LY REREBEEOEN AL D (K 1- 39)
FDOFEEMIZOWNTIL, Ozawa and Ueda (2011)2Y Tk _XTW 5,

060924-071112
e A

050924 051225 050924 070527 060924-070812 050924 070927 050924 071228 050924 080212

060924—080329 060924-080514 060924 080629 060924 080814 060924-080929 060924 081114 060924 051230

10 [km]
Slant-range change, m

070107-080110 070107 080225 0701 07 080527  070107-080712 070107 081012

D?O 07-100302  070107-101203  070107-110118

10 (km)

8 Slant-range change, m

f=-04 0.0 +0.1

130 BEIIC BT 5 0 b o) () SR T3 <4mﬁm R L (b) I S fui
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PALSAR 7 — X \ZA+ 25 &2 SAR HENET > AT A TH LN AT VU L U OB R
B, 2% —%, 50mEBEOIEEERT,

060924-061225  060924-070627
g, .v.l" 4 ek F X

060924-070812  060924-070927
5B P T,

060924-091 60924-100102
oty : T

0924-110220

0 10 [km]
& m|

i e ’i Slant-range change, m

-0.1 00 +041

070107-081012  070107-081127

070107-080112 070107-090414 070107-090530  070107-090830 070107-091015 070107-091130 070107-100115 070107-100302
L e R Sl Sk AT ’ e v .

-110118

-
39° 0 10 [km]

. 3
\_' } : Slant-range change, m
¢ (= — ]

1-35 BEBICEET 2720 E 0 (a) /XA 73 (ABAT8IE . A H ) & (b) THUE & 4u7- PALSAR
T2 T HHE SAR HEIENT S AT A TH LN AT b L UVELEERY], a X
—IX. 50m B O E &R,
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~060612-070430 _060612-070915 060612-080917 060612-081102

Slant-range change, m

= — ] p———— 7
;
03 00 403 L 10/ km} p ‘1»\

Slant-range change, m

' ' T N
-03 00  +03 ¢ L e :

1-36 HEELIZBT A7 0WE D (a) 232 58 (FE4THLE. A F M) & (b) 232 401 (db4T
#f0E . A T HR) THS &u7- PALSAR 5 — X 124 5 1A SAR HEVET > 27 A TH L
T2AT ML UEALERY, a v F—E, 50m fFOMEE AR,
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061016-070719 061016-071019  061016-071204 061016-080605 061016-080721  061016-080805

= e R Pt o
061016-090423 061016-090908 061016-091209 061016-100426 061016-100611  061016-100727

Slant-range change, m

o [
- 0 10 [k iaz 'I
01 00  +01 frm) A

060911-070914  060911-071030 060911-080501

060911-081101  060911-081217  060911-090619  060911-090804  060911-100507  060911-100807

Slant-range change, m i

- 0 10 [k \_, 359?
-01 00 +0.1 L =

070701-080402 070701-080703

070701-101009

Slant-range change, m

0 10 [k
-0.1 00  +01 Lo

‘:’er
e

[ 1-37 EEABLICET 272050 (a) 22 Z 60 (F{TELE. 455 mE) . (b) 232 407 (Jk
ITHGE ., HH M) . (c) /3 408 (ALAT8LE . £ H M) THUG &7z PALSAR 7 — # (2B
T HMEE SAR HEMENT O AT ATCTHELONIZAT MLy VEERS, 22 % —%, 50m
O Z R,
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060612-060728  060612-060912  060612-070128  060612-070915  060612-080131  060612-080502  060612-080917  060612-081102

060612-081218  060612-090202  060612-090320  060612-090505  060612-090805  060612-090820  060612-091105  060612-091221

060612-100323 080612-100508 060612-10808 06806812-101108 060612-101224 060612-110208
397
¥
J A

—
0 10 [km]

Slant-range change, m

=01 0.0 +0.1

060911-070614  060911-070730  060911-070914  060911-071030  060911-071215  060911-080130  060911-080316  060911-080501

060911-080916  060911-081217  060911-090201 060911-090619  060911-090804  060911-091220  060911-100204  060911-100322

060911-100507  060911-100807  060911-101223  060911-110207

S
0 10 [km]

L t ’ Slant-range change, m
c I —

=01 0.0 +0.1

1-38 HEKRBICETAEVWE® ()82 58 (B{TELE. A FMBE) & (b) 52 407 (dt
1THLE . A7 M) THUIG S A7z PALSAR 7 — Z (2B B i J2 SAR H#fifir o A7 L CTH 5
NizmAZ v Ly VBLIERY, a2 X —X, 50mEBEOEE ZRT,
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060826-061011 060826-061126  080826-070111 060826-070226  060826-070714 060826-070829  060826-071014  080826-071129

060826-081016  060826-081201  060826-090116

060826-100421  060826-100606  060826-100722

Slant-range change, m

=0.1 0.0 +0.1

060911-070614 060911-070914 060911-071030 060911-080130  060911-080316  0860911-080501

(b)

060911-080916  060911-081217  060911-090201 060911-090619 060911-090804  060911-091220  060911-100204  060911-100322

060911-100507  060911-100807  060911-101223  060911-110207

— — —
A 39¢ 0 10 [km]
L E H Slant-range change, m
e B — |
-01 0.0 +0.1

1-39 =FBICET 270V E 0 (a) 8N Z 57 (MEATHGE. A M) & (b) 732 407 (db4T
#f0E . AT IHR) THAS &u7- PALSAR 5 — X 124 51 & SAR HEVET > 27 A TH L
TmAT v b Ly VBALRE R, a X —X, 50m FEOES E T,

iv) &9

PALSAR-2 33 & UV PALSAR % fi# 4T L T3 5 v 7z Mgk B i #H @ JVDN & 2 7 A2 H 1T
LA LTI, TNOOMITIZEEBITICEIS2bOTHY, BEICY=2T L
THBIT NI A —F 2 F a—=r 7 L TELNERBELZRERIBAEND 5,
FFIZ, Z 401X PALSAR OFRATAE RICOWTHHE Th o7, T, MNTICE O 4
DEENTWVWEZLEZRT ARG T LI XLAOLBIZONTORGE#ED,
FORBEDORWHERNEGONTESGEITITHMIT 2170, JVDN U A7 ATAR L T
HHIHREEEREEH T HTETH D,
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b) A SAR Z v 7o FH G 5T
FEER RN FIEOMGEH, RO TF—2 =24t BLY, TOFHFIECET D
BEHcm = Fppse s LC, ENOMEL, &L, A8, BLO, "xTY
EMEOT 7Y AKIZ DO WTOMIT 21T o 72, Z4 5 O FFIFFIEIZ OV T DO #H
HELTICERRS,

i) EEL

EILCE T D kA ORZEM (oMt 2 B E LT, 2 SAR T —4 (1
SAR B R HIFEAT Z 0 L 72 fE RIS O W Tk R 5, 8 SAR 7 — & & F\ 7= Hk A 8)
DFRERINZEA A T2 SAR KF R FIEHT F1E & L T Stacking #X° PS-InSAR #£72 &
DB TS, RN CITI ML E V2 A Lo, MTT B EE O 272 2 g
B@ DT ¥ 5 2 Bk L. B/ ZIRIEIC K o THA BRI MR 38 1) 2 P35 286
EHEET D, mEBHNPELRTIHEH—OTHEEEE LEDE D Stacking 1k & Lk
LT, BAMEZ < 8L 5 ki AR IR IE R O = 7 — 2 Zh R pgI R S &, K LTS
IS MR VoM IS D, RN CIE T E RTae—1 v
Z DN (PALSAR-2: 0.1, Sentinel-1: 0.05) % Flal»o 7= 813 EHEME DRV G &
LT~vAZ L, A LEKLIZBWTHEE 2R FHESENED DT — X 13k
RBUVENT > DRz, A [E O i HT CIE RSk 31 2 Fig b O LB 2 H L T
VAW

ARFEHTTIL, 2014 5 2019 1T HR M4 S 4L72 ALOS-2/PALSAR-2 (L-band) D7 —
ZIZMIT A L, RE BT 2 A B ORRFI 2t ot 2R 7z, BE
LRI 5 ERIEENE LT, 2013 4E20 5 2015 422001 THORAIZ K ILPEHIE O
B D IMP s STz hy, DB ITEIE BN R 72 SBE o K LRI RS ShTwn
AR

LOS change [om]
el i

i3 5

1-40 & EILELIZH I D PALSAR-2 7 —% (VN 18, FREHLEA MBI X 5E
EARIEBE b OB R A, ¥R X 2015 4E 7 A 30 A, (a) BELEE, (b) #EEDILK
X, 1IEOfE XA ERBREHOME 27T,
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-
Path 18 b
i . GEONET 960557 [Kamiyama] GEONET 020934 [Yamagata]
i oward =0, + =010 t
= 7 1 sateliie - i Path 18 Path 18
3 - = i E | E = ’
£ o . 5 o plabilal & I
E 1 . £ 0.00 -RSpARRrTeT R £ 000 L o
L [ — I s e ] kil & o
2 sab*e’ilﬂa l 9 §
. 0.10 0.10
4 T s S s ) 201420152016201720182019 201420152016201720182019
" GEONET 960557 [Kamiyama] GEONET 020934 [Yamagata]
¥ =0.10 =010 +
3 Path 124 Path 124 Path 124
» | 3 £
2| 4 Toward @ g,
i 15nlcl|l1e = ' o 2 o achil Lok ol s e s
2, c e 3 1 I N e
g i { g 0.00 i gl ; g 0.00 TR
ior 8 8
2 =¥ =
- Away from 0.0
2 salelite . : -
I 201420152016 201720182019 2014201520162017 20182019
4 Reference point: GEONET 930198 (Yonezawa)

2015 2016 2017 2018 2019

B 1-41 fHRICI50T 2 H R EREL O R R Y] & GNSS BLHI & D thi#k, (a) PALSAR-2 7
—HXDO/NA 18 (EB) L8R 124 (FB) X228 2 RMEME L, ftdh Erm X
ZUBREEEE L OB RE & L7z, (b) GEONET 950198 (KiR) % H:#EL L 7= GEONET 020934
(ki) & GEONET960557 (11J2) (Zd1T 2 BMHAEA L DR 51, KT GNSS Dl R % |
B R TSARICE DR EZR LT,

PALSAR-2 7 — Z I MTT £ H L 72 i R A2 X 1-40 1T 7, B ELJE IR &
AL TN % GEONET @ F3 fif & SAR W RENRMT D R 2 ble 32 & . SAR K R AN RAT D
FERIT BB GNSS IZ L 2B oMM EFEA L THR Y, GNSS O HIE K E O #ibH I
WE-TWDHEIITHZD (K 1-41), L L, BIrKER2AT v b L VBN
RO, TNUOHIFHEESARICELZBHRAED /A X RN D, D/ AKX
VL2 D K07, IR HSAEE S 7P vidmitl S nol,

LRI OfENT THEH L7z PALSAR-2 7 — X IZIEMEMICIRB SN2 T — X DB %l
AL, MTT JEICHER LT _RCTOmBG T TTEHEENMEZR TS Z L 2R LT
Wb, LnL, £F0RELNTIES ICE DN, BELFEO 2Lzt > Tt L1k
NEE L) MR SARICE DHERAEHoMmEZ2KNEcsEs, 2, BELICE
i} % PALSAR-2 D@L IZ K & <. L-band SAR TH > T HIEEEH & S I
GBI NIZEGE T CHFBELILERBET S Z EIFREECH D, Zomd, MTT LIS
FAWD Z ENATRERT — X IXBRE S, MTT I X D KRERIE / A X ORE R B2
IhNEholeE2 NS, ZOMBEICET 2dEIL, SRS TIIREZS, 2022 4
FEICH D EFDREEINTWDHENDE 4 5IC##i S Tuvd PALSAR-3 Tix, XV
BB IR B S FIRE L 72 DG E o TRV . IO T T ThiLE, HMEM
2B TH SAR FUHHEIZ LD HUBR A A WREIC R Db Lz, 4%, Kk
BICHB W T, PALSAR-3 7 — 2 b FHT 2 FETH Y . ZOFMAIZmIT T, HEH
\ZF 1T D PALSAR-3 7 — & Z H 7= SAR T UL O HEREICBI 9~ 5 fGiE 2 D 5 44
TR D,

77



ii) &FE L

GELOHBEBHZRET L2 LEZBEMELT, ML ECLD2TEVWS 2 50
PALSAR-2 (L-band) & Sentinel-1 (C-band) 7 — & DT 24T > 7=, HFEILITB W T
1%, 2014 4E D 2015 4E & 2018 4E B 2019 41T K L Hi 78 o0 B =0 JE SR o #E £
WZPED PR & W o T I 2 KIITEBI O @m0 NI TW D

PALSAR-2 5 — % OEHTIZ BV Tid, 2014 05 2020 FEICRB S iz 28 KO
B 5 167 B> SAR T Ei B 2 Ea U (B EFH 2 X 1-42 125 77) . 2 040 R
EA DR RN & HEE L 72, L-band SAR ITHEAE DBEFIZAE 5 BUELFFHE D E RIZ X 2 F
WO DR BEEZTIZ W ERMLN TSR, ER-E ’ﬁ%@éﬂf:-}“~§?

EHEEMICRG INTZT 200G 0N ERICIE, BELEDICEE R TS
ERECDHER DY, 2O K H 7 SAR T Hm4 138 R IIFENT 2> D BRI L 7=,

B4 1-43(a) B L (b) 1F, 3 A 124 (LATHLE, A H M) OTrr6HE 6T A
T b L VLRI Z R, BFELORNKDEDICERT S &, 2014 45 9 H
25 2015 4E 8 HIZWMTTAT Y FL U POEMNP RO, DR KELEIL 6en
Thotz, TDOHK, 2016 4 11 HZFTTATZ v MLy UBEEIIHML, BBt
NEBHPIIE Z 05072 2014 4 9 H O KYEICE TR 72, 2017 2T THBER AT
VRLUUBITR BN, o, 2018 4EIC AT v MLy VEREEENFER S
DI, 2019 4 5 BICHEMENRKER -T2, 2017 RO O RBEE
BT 8em & RFE o772, 2020 FEITTTAT > MLy PHMENET L, 2020 £RKD
BRIV TS FREROME R N HE VTN 5D,

—J7. N2 18 (FATHLE. AFmE) OB A IX 201547 A THY ., A
124 OFERF|TRRO HITZ 2014 4E00 5 2015 FI2 BT D A8 N 4T L TV 5 )
Michied, A7 ML U VB OZERFFBIZR > TR X2 DO D, B EHEE
AL ORI /Lo AIER B R —F L Tns (K 1-43(c), (d), /3% 18 DfFE
PR EEBE L ORFRIZ L b /82 124 L AR OMEA Z R LTV 528, 2015 4F & 2017
EDORBIEEEOZL BT 2em BREOENRRDO LND, THT KAk DOEDNEERE
L CHMEMEAEICAEL TWDOIR LT, WS BRlo R 2 124 &P E & 83

b tir ]

e

B 1-42 B3| A2 %S L Uiz PALSAR-2 & — % & fEHTfE R, (a) PALSAR-2 #RfgMEIK, (b) K
FOk A B,
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KT DB LA M IET DHEREAL . SARLE Y 7 b U = TITHAIA T,
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B D P I R R R ME 2 BRGE L 72, E BT MG ot AiE 7R (ISH) o fE
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HHAOMBRENY L 7 E2REL, £ ATOTa N A TEMEE L, £7-. SPIC-
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RN T

FEHER <~ 4 7 nR o R
BBP-7950-9300
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SO2

ist.gov/

10

15 20 25

Wavelength (Micrometers)

30

X 2-1 SO, H A D AR U FE M & SPTC-UC (4VGA) D& A T DR E W B4k & 0 Eif%
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# 2-3 SPIC-UC (2XGA/2VGA) 7'm b X A T DO ERFE T (I AT 3 (XGAH))

=y B

B AZ 3 (XGAHY)

oY =217

7 g Z— (R R Ik
7L —AhL—Fh

A/D

LR

T 57 iR RE

NETD (@25°C)

B 7 L— 2 A X (WDH) . MERE
RN T

M~ A 7 mRa A —4 1024 X768 F 1
BBP-7950-9300 (7950 ~9300nm)

5~60fps ([FH Al GE)

14bit

£=50mm/F1. 2

FOV /KX FEE, 19.7X14.9° | IFOV 0. 348mrad
0.3K (@60fps)

243X 256 X 238mm,  8kgf

IP67 xtits (Ge AT &)

#* 2-4 SPIC-UC (2XGA/2VGA) 'u b ¥ A T DO ERFET (I AT 1 (X6AHY))

=y B

HAZ 1 (XGAHY)

v =247
74— (R R0
JL—AhlL—}

A/D

L X

T 57 iR RE

NETD (@25°C)

7 L —2 %4 X(WDH) . #RE &
RN

M~ A 7 vRa A —4 1024 X768 F 1

7 4V & —HE L (8000~14000nm)

5~60fps ([FAIH AT HE)

14bit

£=50mm/F1. 2

FOV /K X TEE., 19.7X14.9° . IFOV 0. 348mrad
0.3K (@60fps)

243X 256 X 238mm,  8kgf

IP67 %f)is (Ge A &)

% 2-5 SPIC-UC (2XGA/2VGA) 7 ua NH A T DO ERiE T (B AT 2, 4 (VGAT))

oY —~y R AT 2 AT 4

oY —2A47 B~ A 7 mRu A—F 640X480 FF

7 4 VA — (R ) LP-9000 BP-12285-10000
(9000~14000nm) (11785~12785nm)

JL— AL — R 30fps (A1 FTRE)

A/D 14bit

LR f=35mm/F1. 1

NETD (@25%C) 0. 1K 0. 52K

iy 7 v — A% 4 X (WDH) , RE & 243X 256X238mm, 8kgf

RN T

IP67 xf)ts (Ge A+ %)
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#%2-6 SPICC7ua hAATOHRHAM O AT LY —~y K (I ATF3) OERET
toH—~y K B AT 3 (SPIC-CAFEIFLWIR B A F)

oY= AT AHEM T2SL, 640X512 1

mHE 2B =V 7y —7— (o —gh{ERE
77K)

B — R EE U 7700~9300nm

T 4V H— ()
JL—AL— |

LP-8110(8110nm~) . 1 K&k w
7 L— A 30fps LL b ([FH AT RE

A/D 13bit
L X f=25mm/F1. 4
NETD (@25°C) 33mK (7 4 /L% — : LP-8110) @30Hz

A X, HE (WEIA AT HAE)
S
BH 7L — LY A X(DH), WEE

120X 234X 173mm. b5kg
1P54 xf)ts (Ge A+ %)
263X 276X 308mm, 13kgf

#2-7T SPIC-CTm hE AT DERFEIL (WAT4)
oY=~y R 1 AZ 4 ( SPIC-C)
NV I WA~ A4 7 aRo A —F 640X480 FF
7 v Z— (R Rk BBP-10300-12500 (10300~12500nm)

7L —AL—k 30fps (I ATHE)
A/D 14bit

Lo X f=35mm/F1. 1

NETD (@25°C) 0. 3K

R 7 L — 2% X (WDH) | R 263X 276X 308mm, 13kgf

RN T P67 *fIE (Ge AT &)

#2-8 SPIC-CFu hEZATDERFETL (IAT1, 2)

Y=~y K AT 1 AT 2

N e FBHM~ A 7 aRo XA —F | 640X480 T

7 4V Z— (KRR L (8000~ LP-9000

14000nm) (9000~ 14000nm)

7l —AhL—F 30fps ([FI#IATHE)

A/D 14bit

L X £=35mm/F1. 1

NETD (@25°C) 0. 08K 0. 1K
BT L — LA X (WDH), RER 263X 276X 308mm, 13kgf

T N DAY IP67 3t (Ge Z2At &)
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Transmitance

1.0

08

HAZ2

€«

=
&

«—> <«

hAS3 hAS4

e
IS

|

0.0

< > AAS1 SO2

5| F3: NIST Standard Reference Data https://webbo ist.gov/

15 20 25 20
Wavelength (Micrometers)

[X] 2-2 S0, /7 A D ARANE WL YLKz M & SPTIC-C D& H A T OREE R Bk & O R%

#2-9 SPIC-SS 7' wua hEATDOER#HE L (AT 1~6)

=y B

CMOS #4 7 A < BU302MG ((#k) 25 U —t-8l)
X6, KT ATY A X :29X29X 16mm, 33g

oY —247
A/D

8 it 1R ]

R O R
AT Iy Loy
E23 T

74K —

JlL—AhLL— |
LR

B A G 7 (WDH), BB, it 58 B ik
I 2 — N PC. ESRIERE

1/1.8 CMOS, IMX252 #%# (2064 X 1536 FF)
12bit
30 u s~10s
400~1000nm
70dB
USB 3.0

Lo R RS (M27)
7 4 )V X —F1~F6 (6 /3> N[ HFHEA)
6 /X FEH (1920X1080) # K 15fps
¢ 29mm, SV-1614V. f=16mm/F1. 4

((BE) UA « =277 nv—itil)
250X 209 X 183mm, 3. 5kgf, 1P54
Windows 10 Pro, M.2 SSD(512MB, 1TB)
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a) IEWHEEFRH B A Z (SPIC-UC) 7 4 —)v KX A 7T D B3

FEMARARIN T A Z (SPIC-UC) 7 4 — /v RZ A F OB Tk, BV ESBLIHAH O IER
HBRIRANE RBLR  A T OFRGFE. BARARRR G & OV RIZE & O ~— R85y o BAE 2 F i
Lic, REBIX, CNETOT R M A TORBER P V2T DL L ICERS
KON 2B L, WEE T A 2B 2 fe/ R 70 JE 8 A Bl 20 Bt L 7ol R
HEIZ2ROBNA T AT (BREBLOTABHA) BXOaHI AT QK7 r—~ v
) DB L, TNDERBIMEFAFRER T AT ATV ZITEMNT D CRIEL
72 (REE I A— FE D ORAE),

WAL T A (SPIC-UC) 7 4 — v R¥ A T OREMARRIK % X 2-3 1T T, #
WMSNTBE T AT O ESR 2-10, 2-11 " T, RERADATIZ, A X —T=— R
Z R E WEAEREICBE%E L7z SPIC-UCUVGA) DA AT 1, 3 LD NN— FILEED D A F
ERE LT, DATRIKEHIPC L DHBEZMD Z L 2EBEL,. HEAATDEFA
A —7 x— AL GigE & L L, PoEfadEflike L7, BAEXE, 3D KA 2-4 2R 7,
FLEMLTEEEOFREAZK 2-512, RBROICEHH L& T AT OB E [ 2-6 IR
R

BIELTRAT AT 1, 2FBRERE-10~50CICBNT, ¥—4 v MEE—40~
120°CIZ %} U MR IE 2 47V, MEH SRR 2 (NETD) fRlaBR 217 o 72, fR 2K 2-

TICART, ZHOLOFMOFEE, B AF 10O NETD IZBERETIRE, -10, 0, 10, 20, 30,
40, 50CIZBWVWTH —4 v F —40~120CT?D NETD i%, IFIE 0. IKLINZERK TE 5 =
EBRGgoTl, £ AT 2D NETD I, £ 0.6~0.8KLLNTH D Z LN hoiz,

BoHTus
_________________________________ \
|
B , "
| A*S51 Gigk :
i
'
]
l
R , GigE | | GigE
|: nA2 Gigk PoE =
Hub H (—\
'
:
ai8 ' NV (ER)
| HAS Gigk :
]
]
_______________________________ ]
AC100V

X 2-3 FELHARSN B A T (SPIC-UC) 7 4 — /v K& A 7 DRI
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% 2-10 FEEHAFREIN S X F (SPIC-UC) 7 4 — IV RE AL TOHRNI AT 1, 25

i}

HAT1 HAT 2

o= A7 FEHHM~ A 7 R o A—F 640X480 1
7 4 v — (R R ) 9000~ 14000nm BBP-7950-9300

(7ans—mL) (7950~9300nm)
7L —AhL—Fh 30fps (R AT HE)
A/D 14bit
HATAVH =Tz —RA GigE Vision
Lo X =35mm/F1. 2
NETD (@25°C) 0. 1K 0. 6K

KK A X, HE
B

33X33X27.5mm, 17bgf
PoE (Power of Ethernet) IEEE802. 3af

#2-11 FEBHABIFRSN B A F (SPIC-UC) 7 4 — )V RE A ORI A FF# T

=y B

CMOS %4 7 X 5 STC-MCS312POE (A bm >t 7 v 7 i)
RS A X 2 29X 29X 53mm

NV
A/D

52 6 B R

TR JEE Iz = B
it

T ALIVHE —

7 L—AL— |k
Lo X

G

1/1.8 CMOS, IMX265 #5# (20481536 & 1)
12bit

30 u s~10s

400~1000nm

Gig-E Vision

RGB 1 7 —& v

30fps ([ Ar6E)

TAMRON M118FM25 (f=25mm F/1.6)

PoE (Power of Ethernet) IEEE802. 3af
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]
]
MPANLI ETCICENZPOE
L2X NGNS
s D z
=
| = | = | = o VIN-E0G2NLS
= [ Fnm
Lond -
AR AT
i // p—
N TTT 7L p)

D
=

oA \}
g @ @ ®@ @®
N |
70
VGA1 VGA2
2102-780 2102-779

2-4  FEHHEBIRI T A F (SPIC-UC) 7 4 — /v K& A4 FOHEMEX 1, 3D
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X 2-5 FEMHAUIRIN B A Z (SPIC-UC) 7 4 — )V RZ A4 T DO5EREE (MWElEHENSz
B A T)

X 2-6 FEMENRIFRIL T A F (SPIC-UC) 7 4 — /v R ¥ A T ORBREHAE G (RIT A T
1, 2, Al A F)
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NETD [mK]

300

250

200

150

100

NETD NETD
1000

900

800 -

700

600 —

500

NETD [mK]

400

300

200

100

0 10 20 30 40 50 -10 0 10 20 30 40 50
REURAELC) BUREREC]

X 2-7 FELHBIGRS T A T (SPIC-UC) 7 4 — /v RE A ORI AT 1, 2 @ NETD

b) WBHALFRS B A S (SPIC-C) 7 4 — IV K& A 7D B3

WHEBIRS T3 A (SPIC-C) 7 4 — /N R¥ A T OBRF L LT, /WNEmHBGRIN B
A7 (MWIR fEIk) OfbEkMRET, G, ®WIEA1T o 7o, ARLEE I, M ooH I3
L7o RO 7 A (LWIR §EIR) OBAFEAER O & KB Lo thik s L. fERMIC
INBL2E0HANATHRFIZT 4 — NV FEA T TEHT /MO E 2T
LT L aBE LTALERE Ui, FBLICHIE., ®WIEL SPIC-C 7’1 b % A4 7D MVIR
OB HAR A A T2 —~y ROERFELER 2-121IR-T, £/o, Z0OEED
M4 2-8 12, 3D K., EREEZK 2-9 (2, REBRAYICEHE L 72 #ig % X 2-10 (2
AT, ARLEE L MVIR FEI O R EZ £ L, LVIR fEIkO 7 A 7 X0 b @RIk o fE
WEZFHMT 2L LTnD, UL EORBRBIE G, NETD OJIE LY, BERLE
B ORGFEREPERER TCETVDL I EBHERTE I,

KT b F ATV NGRS T A T il - FEEk M PC o 2 — b PC (Windows 10 Pro
64bit, Core™ i7-8665UvPro™, 16GBRAM, Panasonic SV8) X ¥ USB #f5eic T4
AT —~y IR L, 5HY 7 b (EEEEZ TIZHE LR A TH
FEHAHE - ey 7 b)) KO HIE, 7 —2HfE (/— K PC® M2 SSD 1TB SSD I
RiER) EAT 9. BUATOARKEZE Y AT AL, 4 BOH AT O 30fps D7 L — LA
HEH 2 EB TE D,

& 512, SPIC-C(LWIR) 1 k& A 7 90 L D[R g 2 & 8 L. S0, 4 A2 45 A
BLUARED Y 7 7 Lo AN R E L THERET 5.9000~14000nm (LP9000) 0 % % £F
DIEMEATLVGA BN T AT (I AT 2 (SPIC-C)) ZHHBUCHIELZ, OB AT
IXWEAEEE £ T SPIC-UC(AVGA) DI A 5 2 LI Th » 728, AR SPIC-C # ]
DA AT HEE LT, HIHUCRAE L2 SPIC-C 71 b & A 7D S0, A i 45 Ari 8L
HOU 77 L AR RERDIEHEA VA BRI A T O ERFE T E R 2-13 1
AT, Fle, ZOEBEOME A 2-111C, 3D, EREEZK 2-12 (277, ML E
DREEEORBRT — 2 B L 0 RFHERSMERER TETWVWD 2 ERMRTE -,
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# 2-12 SPIC-C (MWIR) DHBEITI G X T P —~y ROERE T

=y B

SPIC-C (MWIR) @ EIHL H A =

=217

7 HA
Y — R R

7 4 v — (LR
7L —AhL— L

A/D

LR

NETD (@25°C)

F- TS VR o

YA X, BEE (HEID AT HRK)
R#EANT T

7 HI7Y InSb, 640X 512 F 1

2AE =Y 7y —=5— (B —@ERE T7K)
1500~ 5400nm

LP-3000-nm (3000nm~) . 1 F#&#w]
7L 7 L— A 30fps LA b ([F ] A]BE
13bit

£=25mm/F2. 3

25mK  (@30°C. 7 4 /L% —72 L. @30Hz)
fEUE (7 4V Z 72 L) : —20~+300C

« 7 4V FAfFE (LP-3000-nm) :100~1000°C
120X 234X 176mm, bkg

IP54 xtits (Ge AT &)

H 7 L— LAY A4 X (WDH) ., HE & 263 X276 X308mm, 13kgf (SPIC-C(LWIR) /)
120
- 234.9 4343
l—A B—
%//P ©
rﬂr //@\\\ Q © @
tif \xgif:ﬁi} I (T
o] ® |
IR . . |

122

"J_‘ Tl [T ,‘EI;
| W —A — _

- —
A
I LEIMAt CER )

L
B—i

X 2-8 SPIC-C 71 hZ A TOHHEHFBMIIR I AT —~y ROXEDERFE T

I

X 2-9 SPIC-C7ua hZ A TOHHEAFMNIR WA TP —~y RO 3D K, BREE
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2-10 SPIC-C 7 u K& A 7O EITIMVIR 7 A T ABRBIAIE G JREL P -20~
300°C)

#% 2-13 SPIC-C (MWIR) HID U 7 7 L AN RS AT O ERE T

oYt —~y R AT 2
vV —F17 WA~ 4 7 nRo A—% 640X480 F T
7 a2 — (R ) LP-9000

(9000~ 14000nm)
7L —AL—h 30fps  ([AIHI AT HE)
A/D 14bit
X f=35mm/F1. 1
NETD (@25°C) 0. 1K

PR 7 L — A X (WDH) |, A 121 X 66 X 66mm
RNy T IP67 xf)is (Ge ZAF &)
65.73
121 255
——— A

| b /. i

——— A

2.64

2-11 SPIC-C (MWIR) D VU 7 7 L > AN RRAN T A Z O X
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2-12 SPIC-C7 0 A ATDYV 77 Ly ANy RAFELGHB A S —~y KD
3D K, EREE

¢) SPIC 7'u k& A 72 X % ks BREil

SPIC-UC & SPIC-C O 7 4 — )V K& A TOHBICET D7 14—/ K TOREEEHR
BT — X AT D200, WEAERE £ TICERE L2 FEm AR A4 £ 5 (SPIC-UC) 7
7 b ¥ A 7 F L OSPIC-C(LWIR) MW EIEL A A Z12 K 2 KRB & | Bl ik (L CHEE Y
e 8 AFETHBE L, LirL, HillanF vA VAEYIEDEEBD D EK (B
) W TH o7 R, BB 2 RFILNCZE L, B2 10 H 20, 21 BIZEML
t(&ﬁMim%&%H25Hi@%k&ﬂVNwﬁvalﬁEVNwzEKD\
SO2 A A feH O BEM 7B S 7= 72 DR BR B MR E L 72),

i )SPIC-UC(4VGA), SPIC-C(LWIR) ®» 7' nm hfﬁzf:f‘*J:ES%%Fﬁqu<u4%t5%%ﬁmU

R LT o k1 R BR B Ik SPIC-UC & SPIC-C(LWIR) @ R4 T —i#E O B /EMEZR 1
Tal-& bz, BELOEELBRI X, LrL, DWIC LWTETIZER 11D
w%*#f@ottWSmwx Y OHETEICH WD Z LN TE LT —Z 3, AT
ol (5%, BB ZERT 5 TE),

BLHIE 2021 4 10 4 20 H (14~16B§), 21 H (13~16 KF) 1ZfT»o7=, &7 0 4
A VXM LA O R L g fEEEE Y (36 £ 26 43 21. 77 #) 138 B 32 43 7. 91
B, B 1374m) (CRXE L. ML LTEE AT 2 800 L 7o, ML LTE £ o EMR R
HEIXH) 3. 8km TH D,

B 2-13 [ZBLIRE DB 3R 18 D kR 7 & =37, F 72 BLIIIRE (2020 4% 10 A 20 H 15 IKF 38
“)@&ﬁM@TﬁW@%I2ﬂ4;m¢oitlZﬂB_\%%EJWH%HISﬁ

[ZHUFF L7z SPIC-UC(4VGA) 7' &2 h # A T OBBIFER (B AT 1~ 4 DRI 5 R4
A/kfﬁﬂbt?~&®ﬁ§ﬁ§%%okﬁﬁﬁ@%ﬁEOEM%%ﬁK%M%W
FCEDMEEZEmBL, O — PO NL DR NF— (EEANAT R) ZHIE,) &7
I, X 2-14 X0 &ML O LTEEBIZIXEN A > T2y, SPIC-UC(4VGA) O Eifg T ik
EEWLLTE A B 26 S 20850 () (XM B m VIR & L CEHAlT&
TWb, Y FOEBE, AFEEEULEFREEZHC D RITHEOEF D L
EVEMIC S L2 RE R, mE o SNIZRBETHD 2 L 2miR Lz,
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2-13 ¥R Lk L BRELHI T SPIC-UC (4VGA) . SPIC-C(LWIR) & F & A S & DEET

BLAIEF O AR ER (ILTEERICE

2-14 & W R BRI Ry o A AR e £
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Cameral

300 | f
KOMSD
350 - ER
400 400 |
450 EAE R :8.00~14.00pm 450 - £ R 9.00~14.00um

100 200 300 400 500 600 100 200 300 400 500 600

Camera4

Camera3
50

100

20

300 |- e f
Vb =1
350 ¢ BE
400 400 -
450 ALK R 7.95~9.30um 450 | ERERSE - 11.79~12.79um
. . . . - - - - -20

100 200 300 400 500 600 100 200 300 400 500 600

[X] 2-15 SPIC-UC(4VGA) 7' u N Z A ZOHPFEFR (B AT 1~4 DR LRI N KT
MU= T— % OERERG, KRamEITRME, 2020 4 10 4 20 A 15 B 38 43,)

2-16 |2 SOy A A DYWL £k 2 8Ll 55 SPIC-C(LWIR) I EI A A F 8 KO SP

&t

IC-

UC(4VGA) 7 b X A 7D H AT 3 OERPFERAZRT HERERR), XD, Wh
ATDary T A MIBRELHLLTWSZ ENbnd, 2L 0BRL-ERI TR

ERICHEELTWD Z ERHIRETE S,

Flafix, Mh AT OBRGEROFEMOLEDO =S, (HTHE EEOED 2 H 22 fE
OBEEREFRNMEZ R Lz, FOE, ZomEBOFHAE X, SPIC-C(LWIR) WA 4

AT DR-32C D EHIFE STk L, SPIC-UC(4VGA) F'a N Z A D H AT 3 1TH-2

4C

ERODOENRFHSNTND Z N golz, ZORKIBZHEATLHAP TH LR, €OA

BEMED—o L LT, WELEAKRBEICX A SPIC-UCAVGA) 7 a N EZ A4 FDOH AT 3 DIk

[

INAT ADEN S CHREE L T\ W2 ENEZ SN 5, SPIC-C(LWIR) B H
B A T1X SPIC-UC(4VGA) 7’ a " A A T DA AT 3 LItigd 5L, fHiELEEEALT R
N7 7= SPIC-C(LWIR) W EI D A 7 OBBEMEN > — ODEFHIZITWVWVEE E X B

LINHTH D,
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SPIC-C(LWIR Cooled
50 Camera)

100
150
200 |88
250
300 IBE ]

350 - 9

[’cl

400 | !

450 - . -15

500 | #AIE R 7.70~9.30um |

100 200 300 400 200 600

SPIC-UC(4VGA) Camera3
50

100
150 §
200
250

300

350 - 1
400 - ] -

450 |-

BB RS 7.95~9.30um

100 200 300 400 500 600

2-16 S0, H A OWL LI E Ik 2 B3 % SPIC-C(LWIR) B HEI A A 5 33 L U SPIC-UC (4VGA)
Ta NAATOH AT 3 OBMFER OEEIRE® G, KA EXARMIE, 2020 4 10 A 20
H 15 B 38 4%)
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i1) EEAALT AOMIERE OB

R o E R LK LR BRI O FE R B | HEE SN T A ORI IE DR EE R+ 4r TiE AR
FREMENREZ N, ZOMEOKEEN Y — OBIHME (EENNA 7 AZMIEL
TR EY — Do DX X —) OHFEILHGR HDEEL T IalL—T a0tk D
AL 72,

SPIC-UC(4VGA) 7 u N Z A T DH AT 3 1T U HRTBERO KT AN A2 T 4 L4
~%ﬁ¢ét@ TANE =S DS KRS DT R X—IN, T 4 H— R
W LB — o NEDOT X VX —IZEHEET H, SPIC-UCUAUVGA) X, T DT 4 /L X —M
SOME. RKEKSD =X LF—%2Hh AT OKRIERICEEREEOEME L THET
L 2o T D, £, B OBMEIEETIZ, B, BHSEL 2ERICE Y KIERD
BRELRE DA TIIMIETERWAELER NS 5 &5 2, BLIIRICREUEARREICED &~
Yy XMIEBEEZERL WD, ZDX57%, Bl —rEZRUANL DT R LF
— LR EHEOBBRE Y I 2L — FLEMREEZR 2-17 2R T, ii&Eﬁ@&
EfifR, RIZFEOBBRICHIELENRVEBAL T AN 1 Cho 2 BHAICEL DY —
VEDOBEBRTH DL, ThED, ETE RN+ 1CoEE %A47x&é&¢ékﬁﬁ
BRIV E R D08, OB ERERFOIEFE N A 7 A EBEOH VR TIREZL
LTS E, V- ORELZMESTHELTCLE) Z LB NS, ZOREX, v —
UR-10CHR D, -4 CEHETE, ¥ —rN-30Ch 5, 21CEHET S, 2hkD,
VMMRIRIZE CIRERHEICKTTEERRE N ENDNDS, ZOREL I, &Wm
BT OF 2 ORI 2 B L 728 SPIC-C(LWIR & EIH A ) DFI-32°C o il i 5
IZkF L, SPIC-UC(4VGA) 7'mr b2 A4 7D H AT 3 13H-24C L @O OEN G S -8l
WHER LA TH D,

INHHRERLY, ABROEBERBICE N T, WIEROMIERE CIIMEL W
BEALTAEZMET 2546, BEZ21CEIVLEWVEECHIEZEATI2LEND
LEEZLND,
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T _scene through BP7950-9300
T T T T T

50 T T T T
FILH R IE10°CH L —2H833.96°C
45 - [CRZDETDHE24C(FOR) . TNH25CITEDEF . i . =
N IFRE A C
DIz TRL, 10°CHI—1h334.88°C L1 D, HEROER A7 A
40 - X: 10
_ 10 Y: 34.88
(@] L T -
%35 Y:31.41 ///////l
2 ———E;aéi X: 10
230 ~ o Y: 33.96 .
§ — - X:-10
= i i L Y:3047
=200 § 5 i i ]
= 1 | | |
gl | | H |
Q20+ . % L b — -
S BETEGVH1COEENATRHDHET HERK
2 ERRETRORELDN, CORRE
ﬁ15- BREROEE\(TAHEBROBTVHETREER .
BYBE, VU OREEME->THELTLES.
10 - i -
-30°C# B, -21°C | -10°C7%45, -4°C
I= 3 | LifEE.
5 ERIEEFILY ey [y .
YREF DR P
KLY, P
0 | | ¥ X | 1 1 | |
-50 -40 -30 -20 -10 0 10 20 30 40 50

T scene(Target true temperature) [°C]

X 2-17 SPIC-UC(AVGA) 7’ X A T DN AT 3 DB — v & FNLANDL = R ILF —
Dl ETOY—OMEREHTE, FIIKRERFOKR EHRE, RiTFOMBRICHEL TN
WEBEBASRASATANLICHT2HEGICAE LD v— 0 &%

d) S A TR X OIEGHHABRIN D A Z O/ BT a8 FHEE

AREIX, SPICDO T 4 — )V KX A TORIEO D, AT A T I L OFEHHH R4
AT E2FTDEEO/NUICET M EREHMEEL FER L7, ZOfFEETIE, Ll
L7, ML ToXIRBRBLIIFE R CTAHBZOBBREL LT R, EEALT A4
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