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Angular Interval 0.01
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CETDEIRAT Y ML U UBREGF L T D, BRI R N I 2 &R0,
GNSS 2B F D K 9 MR EE TR E > TWARWZ Enb ., Zh b IXFEHFREE 2y &
Bohd, MSMOMHEZHAVDSMEITORBED 1 21%, 3FMEORG/XT A —Z )
5 SAR BLHIFER DX T A — X B MEIC LV RO TVWDLZETH D, £ T, KkHE
KREWHgEE % — (NCAR) & KEBRE PRI % — (NCEP) ZHbL & 2IE T r Y
=7 M X o TR 7= Weather Research and Forecasting Model (WRF) % Hu T
20 47 R O fEHT A % SR D | KRR AERA 22 DR 2 i A 7=, T OFE R 2K 17 () L [K 18 (c) |
19 () TR T, EHEFZEOFEE L, 78R 23 T 4.5mm, 23 A 130 T 3.4mm, /XA 131
T4.3mm ERED, 2RATHEENR OGN (K20), £, XKB)EZ4TEHTHSL
DRI A DFET, /8% 23 T 0.0005, X2 130 T 0.0004, #S2Z 131 T 0.0007 &
KFED, N2 23 LR 130 TEHEENERLNEZ (K 21),

2014 225 MSM X 0 FEM 72 R HiEUE T e 7L (LFM) ORI TV D,
NBR & AUTUN D MSM ARAT I O ¥ 7~ R B 1349 10km T 25 D%t L T, LFM 1359 2km TdH
%o FTo, MSM X 3 FFE OB SN TV D DK LT, LEM X 1 BEfflE 07 — ¥
DM TWD, ZOXIRFEMBEHERET — 2 2 HWEHEIT >N T, /v A 23
IZDOWTDORRNT 24T o 72, NS R Z X 17 () 128 T, WRF O 2 W 72 /551 & b
NTHHEINLIHE L, W, WRF OFTEZ AW RIITR O eo o, FEH
WA LB AT PV VEMSTR RN GEN B o1, BERED
FHE 5. 8mm TH Y, NB)Z Y TIXD THLNDMHRE A D% 0.0045 ThH o7

(X 20 B3 LUK 21), MSM & W= fEHT L 0 B3 A S Av7= 23, WRF OfENTE %2 v
AR LHEARD L T RBENALONZLITISVE Y, ThonbEZDHE LI &
WRF ZfHAHDLEDL L, FOVHENRRONDATRBENLBZZ N, ZOBRFITON
TIEA#%OREL T 5,
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~20150223 ~20150907 ~20150921
‘ 2 e, [T

~20151130 ~20160307

.8°130.9° 130.87130.9 130.87130.9° 130.87130.9" 130.87130.9
~20160613 ~20160627 ~20160711 ~20160725 ~20160808

1309° 130.6'130.9°
~20160905 ~20160919
=

13081309 13081309 : ) 130.6'130.9
~20161114 ~20170306 ~20170612
: o o o

130.6'130.9 13081309 130.8'1309 130613090 130.8'130.9°

- ~200821 ~20170918 ~20171113 ~20171211 | o angle: €

35 deg.
Ref. date:

20150209 A

o Slanr-range change, m

130.8°130.9° -0.05 0 +0.05
PALSAR-Z data: JAXA

(c)

e b R
130.8°130.9° 130.8°130.9 130.8"130.9

~20160613 ~20160627 ~20160711
1 —

130.8°130.9
~20170515

Inc. angle: c
35 deg.

Ref. date:
20150209

Slant-range change,

3 : < ——
130.8'130.9 130.87130.9' 130.87130.9° -0.05 0  +0.05
PALSAR-2 data: JAXA

——
0 10[km]

20150907 ~20150921

~20150810 ~20150824 ~20150907 ~20150921
e o

i Y % 3 s
130.87130.9 . 130.8°130.9 130.87130.9
~20151130 ~20160418 ~20160502 ~20160516
T 3 = e ok T

oy

130.87130.9°
~20160627

130.8°130.9° 130.87130.9
~20160905 ~20161003

130.87130.9° 130.8°130.8' 130.87130.9
~20170821 ~20171211

Inc. angle: €
35 deg.

Ref. date:

20150209 A

Stani-range change, m

130.8°130.9° 130.8°130.9° -0.05 i} +0.05
0 10[m] PALSAR-2 data: JAXA

~20150824 ~20150921

~20160418

]

¥ S ! E e
130.8°130.9 130.8°130.9 130.8°130.9
160919 ~20161003 ~20161017

4 o

130.8'130.9 E . 130.8°130.9° 130.87130.9 130.8"130.9
~20161114 ~20170501 ~20170612

| A = & H
130.8°130.9 130.8"130.9

20171211 e angle: ©
A 35 deg.
Ref. date:
20150209

A
f Slant-range change, i
el

130.8°130.9 130.8°130.9° -0.05 0 +0.05
PALSAR-2 data: JAXA

e
0 10 [km]

17 PALSAR-2 ® /X% 23 (FITHLIE., A FMAR) 2B 5 SAR TN, g o

Master Wf2(%X, 20156 4F 2 H 9 HIZBIHI SN2 D TH D, ¥ —i%., 100m 7D 5
i (RS 2537, (o) RGBSR ZRM FEEAHE L oS, (b)MSM 2 Hw
TRRIBIEFRZE 2R L 72 f5 5. (o) WRF OfFHTIE 2 W T RGIELE 2 8858908 L 7= 6 5

(d)LFM % FH T RAGERE 2 #8806 L 72 7 21,



W 180E
~20151195

1308 130.8° 1308 1308 1008 130.9

X 1308 1008
~20151105

~20161103 ~20160211 ~20180602 ~20161103

!

57

’ St e ? ¢ 4 % BaA
1308 130.8° 130.8 130.8 130.8° 130 8" 130.8° 1309 1308 1306" 130.8" 1308 130.8° 130.9° 130.8° 130,
~2016121 20170208 ~2n170518 20170307 20161215 20170208 ~20170518 20170907
B P T FE >
320 Y 320 %

E : 2 ES e 2 :
1308 1308 1308 1308 1308 1308 1306 130.8 1308 1308 1308 130.0° 1308 1308
20171018
: A A
& 1emm Inc. angle: 32 dg. o aalkm . angle: 32 dog
y Raf. dale: 20141023 P Raf. date: 20141023
[ a— ] G -
B PALSAR-? dets’ JAXA v PALSAR-2 dato: JAXA
1W0E 130.8°

-~20150226

(C> 20

e
130,87 130.9°
~2015118
o

e
130,87 130.8°
~20170807

1904 1508
zut61215

1308 130.8° 100087 1308 1308 130,87
-20171018

18 PALSAR-2 @ /32 130 (AbAT#LE. A W) (2B 2 SAR T TS K. RmiGo
Master {1, 2014 4 10 H 23 HIZEH SN/ bDTHDH, 22X —I%, 100m 5 D%
mRR (MRS 2279, (a) KRB ZRR M F LA L OS5, (b)MSM 2 H W\ T
REEAE L 72 2 W L 75 5, () WRF O EHT M & F W TR AR IE 2 486 L 725 SR,

(a)

20141028

20150106 20141028 20150105 20150414 20150707

20150414 20150707
o e Lo (c)

oo
108 1309 1308 1308 1305 1309 0 1306 1008 1308
~20150721 ~a0450721 ~201E0301 015tz ~201RzN

TS 130 1308 a0 H 1208

& 305
20160323 20180810
x = o

20180329

Ead”
0 10
20160425

THE 1308
20150821

e
20180510

; g oy X i
1308 130.0° 1308 1300 0.8 130.0° 1208 130.0° 1302 130.0°
20170314 20160708 20181200 20170314 0170314

1308 150 5 8 ERET) 1308 1308
T 3017475 0170508 20 TR0 207010
i 5

180 13040

1308 1200 1208 108" 123 1306

0171218 20171121
2 0 10fm 0 [son] 520
Siowangs i 7

Sl g chasse,

i

s005 0 38 g 0.5
Inc. sngle: & S Inc. angle: ' inc. angle:
% 5 ¥ : 3 43 G Wk g S 43 e
190071209 1308 1309 12061308  Rol eale: 1208 130.9 1304 130.9 1208 108  Rel dalo 1305 1309 1308 1309 G 1208  Rutdat
PALSARZ dats: JAXA 20146930 PALSAR-2 data: JAXA, 20140830 PALSAR-2 dsta; JAXA ¥ 20140830

19 PALSAR-2 /3 2 131 (dbAT#E ., A H M) (T3 5 SAR T EfT s &, 2o
Master Bif§i, 2014 £ 9 A 30 HIZBHI SN bDTH D, 2% —%, 100m HED%
mdk (FERRE) 277, (a) REUBIERR AR FIEETEL O R, (b)MSM ZHWnT
KA 2 B LT K. (o) WRF O IRATAE 2 JH W COR KU JE & 48 3 L 723G 2R
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(a)

S0 of slant-range change, m

0.00

(c)

e
=

S0 of slamt-range change, m

0.00

20 ZEILICET % SAR TUENTAER DO AT v ML VELBEOERERFZ, 1 >OHIE
1T OENFERICET 22 BLDOAT VU LU PELEN S RO B R =%
AT, IR KRR IE R SRR T 1k O O FE R, F LI MSM Z v TR KR AE
ARSI L7 A R ARILIT WRF OFEHTE &2 W TRKUBIERR 22 2 B R L 7o . ok
At LFM O fEHTE &2 WD TR IERAE 22 A2 88 L 72 /5 R, (a) /X R 23, (b) /¥ & 130,
(c) 7% % 131,

with topo.

Coofficient assoc,

0,000 SN, PP I LI o L2 e agin e
Bf .'}. A g T l® ':":’-',{. o L .‘-“":. Sogn v

é -0.002F s & e .

21 ZRICET 2 SAR PR RIC, NGB 22U TUIXD TH LRI A DfE, K
BT R KR IE RR 22 R T O3 MO FE R 7 1T MSM & W\ C R &E HE 7R 72 & 1
L 7ofE SRe ARALIE WRF O fEHTE 2 IV T RSB ERA 22 2 88 L 75 2R Ak LI LFM o fig
B 2 FIV TR IERR A2 2 B L 72t R, (a) 23 A 23, (b) 73R 130, (¢) /¥R 131,
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b)

B4 % PALSAR 3 K Of PALSAR-2

W, R EERAT 8 A

D= O BHBEEN OBFTDOTZD, FEIMRT 2 —=2 713770,
PALSAR-2 Z F W72 B 1D SAR TN R 1T, silE Tk 7= B0 Th b, HKE
KRBT T & VT KKGEIE A #%ﬁ%&@ﬁ%i%%wbto%®m ALOS-2 [

EORBMENR WO, BLT

HT& 7273,
NEFEIZAR LTz,

7. SAR — 2N
TR ERIN LT,
INTA—=BFDF 2—=

WZREH A% <
— T . SAR T EAT WV T
v TR FENIE 2 9 D A8,

- >
— —

— X DT R TOMAEDLET, #EYIZ

HE

TR, BRI T D PALSAR 3 X Y PALSAR-2 57— & Z U 7= SAR T BEiR AT
RN PIEORM B LI O RkOT —4 X—2{b 2B L LT, EEHLEREIC

T — & T SAR TR &2 FEhi L7, REEICHO
VhipukiiE LT
EAE DT — 25 bE T,
STk DT — F =2 AL

SAR T 15 % 3

TH~T ORFHEFEREABEN S o0, BELRRAOEIZ L2 FEs 1k

Inc. angle: 38 deg.
PALSAR data: METI/JAXA

Slant-range change, m

;],‘ wies
0 10 [km] j

-0.056 0 +0.05

7 —
070107-071125,
080110,
080411,
101203,
110118,
091130,
090830,
091130,

(F EnBEI) -

071125-080225,
080110-100115,
080225-110118,
080527-110305,
080712-100115,
090414-090530,
090530-100115,

071125-080411,
080110-100302,
080411-080527,
080527-110420,
081012-081127,
090414-090830,
090830-091015,

070107-080110, 070107-080225, 070107-080411,

071125-091130,
080110-101203,
080411-101203,
080712-090414,
081012-090112,
090414-091015,
090830-091130,

071125-100115,
080225-080411,
080411-110118,
080712-090530,
081127-090112,
090414-091130,
091015-091130,

070107-091130, 070107-100115,
071125-100302,
080225-080527,
080411-110305,
080712-090830,
081127-090414,
090530-090830,
091015-100115,

070107-100302,
080110-080225,
080225-100302,
080527-101203,
080712-091015,
090112-090414,
090530-091015,
091130-100115,

080110~
080225-
080527-
080712~
090112~
090530-
091130~

071125-

22 PALSAR @ /%2 73 (FE{T#LE

) BT 5
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Slant-range change, m

-0.05

0 +0.05

Inc. angle: 40 deg.

PALSAR data: METI/JAXA

M7

060924-061225,

090817,
090702,
090817,
071112,
100217,
091002,
071228,
100520,
100102,
080329,
101120,
100820,
090214,
081230,
091002,
100217,

10NE9N

—

060924-091002,
061225-090817,
070627-091002,
070812-071228,
070812-100404,
070927-100102,
071112-080212,
071112-100705,
071228-100217,
080212-080514,
080212-110220,
080329-101120,
080629-090702,
081114-090214,
090702-090817,
091002-100404,

1NN917_10N7NE

(F EnBEI) -
060924-070627, 060924-070812, 060924-070927, 060924-080629, 060924-090214, 060924-090702,

060924-100102,
070627-070812,
070627-100102,
070812-080629,
070812-100520,
070927-100217,
071112-080329,
071112-100820,
071228-100404,
080212-100217,
080329-080514,
080329-110220,
080629-090817,
081114-090702,
090702-091002,
100102-100217,

1NN917_100Q9N

061225-080929,
070627-070927,
070627-100217,
070812-090702,
070812-100705,
070927-100404,
071112-080514,
071112-101120,
071228-100520,
080212-100404,
080329-100217,
080514-100705,
080629-091002,
081114-090817,
090702-100102,
100102-100404,

1NNO17 101190

061225-081114,
070627-071228,
070627-100404,
070812-090817,
070927-071112,
070927-100520,
071112-100102,
071228-080212,
071228-100705,
080212-100520,
080329-100404,
080514-100820,
080629-100102,
081230-090214,
090817-091002,
100102-100520,

1INNANA_1T0NEIN

061225-081230,
070627-080629,
070627-100520,
070812-091002,
070927-071228,
070927-100705,
071112-100217,
071228-080329,
071228-100820,
080212-100705,
080329-100520,
080514-101120,
080929-081114,
090214-090702,
090817-100102,
100102-100705,

1TANANA_1TNNTNE

061225-090214,
070627-090702,
070812-070927,
070812-100102,
070927-080629,
070927-100820,
071112-100404,
071228-091002,
071228-101120,
080212-100820,
080329-100705,
080514-110220,
080929-081230,
090214-090817,
091002-100102,
100217-100404,

1NNANA_10N0QIN

061225-
070627~
070812~
070812~
070927~
071112~
071112~

080329-
080629-
081114~
090214~
091002-
100217~

1NnANA_

060924-

23 PALSAR @ /3% 424 (JEAT#LE) 12BIF 2 SAR T AT R R (3 &5 1l)
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FDT-% . Small Baseline Subset (SBAS){E P Z WA 7 L LT, LY EENEDH W
WAL RINEZGDILEN DD, T — X _X—AERICB I 2 BT IcBW T, £
D X9 REEZRIUL A B RITAT O FIECHOVWTIE, SBOREDO—>ThH D, £,
GNSSIZE » TR SN TVWOIHIBREB LV L RERAT U ML VEER AL, JE
HREBR P EE L TWVWD EEZLNLD, 4%, RREBELINT K HFRAEZERIZ S
WTHLHNEEDD TETH D,

PALSAR % W72 ZE B 1L D SAR T3 IZ DWW Tk, ALOS D #E 2 — & iy 7
N 2REO D \mELRE (UEREHORZ v Lo DIk 5 E R )
23 1000m BLF D & DIZDW T DIRFENT 24T o 72, KRIEILEDBIEIZ B TIEL, WRF @
FRMTE 2 F W o, RTRE R 2 X 22 (32 73) B L O 23 (V32 424) (TR, BERR
RRBFEDOFHRTIZONT S, HBEHOMEARAEREEOFHBERSE LT,
ZOWMIZIE W TS, GNSS T K - THEIE « IUHE O MU Z & 3B STV 2 25, FEH
AR BEEL TNDEBEILND, ZD I LR LIBIMFIEIZ DN TIL, PALSAR-
2 LRRRIZ, SRICHFTINEIHED 1 >TH D,

LS IZBE L CIX, PALSAR-2 /X 2 23 (Fi{THLIE ., A F M) &8 131 (Ab1T#E .,
HHMA) . BE O, PALSAR D 3 73 (FATHE) & /3R 424 (BATHGE) OF —X
Z T2 SAR TR EMT 2 Fls L 72, RRIEIERRZE OB IV Tk, WRF D fifHT E &
Wi, RATREEILN 24 ISR ERBY THD, MITHEREZX 25, X 26, X 27 125
T, ZEILOMITEIZERKEOMBENR RN LN, ThIZMx T, 7y v v s =
T—MELAbDND, T—HX—=Z2LDO OO HEBFTIZBNTIX, Ty I7 v
T =T ORROBEDO —DTH D,

10 [km] :
130.6" 130.7 130.8°

24 BX 5 O FRAT SE I O H Y
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1306 130.6°

~2

3.7

308" 1308°
~20161003

BT

H %5
130.8" 130.8°

~20170501

1306' 1308

Slani

-0.0!

~20150223

30.6v 130.8"
~20150921

£ 5
1306 130.8°

~20150601

~20150810 ~20150824 ~20150807

1306° 130.8°
~20151102
5

1306 1308
~20151116
T

130.6" 1308
~20151130

%

1306 130.8
60,

130.8° 130.8°
20160613

o EIEE

1306 1308

1306 1306 1

~20161031

13065 1308
~20161017

" 130.8"
20170306
o

T

315 2
130.68° 130.8"
~20170515

c

1306 130.8°

~20170821
A

1306 130.8°
~20170612

1308 130.8°
~20171113

130.6° 130.8° 130.6" 130.8° 1306 130.8° 13068 130.8°

e &
010 km] 7
Al

PALSAR-2 data: JAXA

i-range chonge, m
Inc. angle: 36 deg,
5 Ref. date: 20150208

0 +0.05

25 PALSAR-2 Z# W74 BB 4 2 SAR T

TR .

(b) X2 131 (ALAT#E. HFH A,

~20141028

130.8" 130.8°

~2015081

1306 130.8°

130.6" 130.8°

~20171024

130.6° 130.8°

VAT RS R, (a) /XA 23 (MITHLIEA.

~20150108 ~20150414 ~20150707 ~20150721

130.6" 130.8°
~20160426

1306° 130.8°
~20151222

130,687 130.8°
~20160201

130.6° 130.8°
~20160329

1308° 130.8°
~20160621
T

130.6° 130.8°
~20160719

1308° 130.8°
042

130.6°

314 ~20170620

7

130.68° 130.8"
~20171219

1308 1306
A
\—-'C
o

0 kM _gos o
PALSAR-2 data: JAXA

~20171121 Inc. angle: 41 deg.

g3 Ref. date: 20140930
Slant-ronge chunge, m

- +0.05

10,6 130.8°

13067 130.8°

Slant-range change, m

Inc

mmm
0 10 [km]

-0.05 0 +0.05

. angle: 38 deg.
PALSAR data: METI/JAXA

7 —
070107-071125,

080110, 071125-
080411, 080110~
101203, 080225—
110118, 080527-
091130, 080712~—
090830, 090414~—
091130, 090530-

(F E»BlEI) -

070107-080110, 070107-080225, 070107-080411,
080225, 071125-080411, 071125-091130,
100115, 080110-100302, 080110-101203,
110118, 080411-080527, 080411-101203,
110305, 080527-110420, 080712-090414,
100115, 081012-081127, 081012-090112,
090530, 090414-090830, 090414-091015,
100115, 090830-091015, 090830-091130,

070107-091130, 070107-100115,
071125-100115,
080225-080411,
080411-110118,
080712-090530,
081127-090112,
090414-091130,
091015-091130,

070107-100302,

080110-080225, 080110-
080225-100302, 080225—
080527-101203, 080527~
080712-091015, 080712-
090112-090414, 090112~
090530-091015, 090530~
091130-100115, 091130-

071125-
071125-100302,
080225-080527,
080411-110305,
080712-090830,
081127-090414,
090530-090830,
091015-100115,

26 PALSAR @/ %A 73 (FFATHLIE) 1ZBI3 2 SAR T-HMEATRE R (BLE)
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-0.05

Slant-range change, m

0 +0.05

Inc. angle: 38 deg.
PALSAR data: METI/JAXA

A

7 —
060924-061225,

090817,
090702,
090817,
071112,
100217,
091002,
071228,
100520,
100102,
080329,
101120,
100820,
090214,
081230,
091002,
100217,

10NE9N

v

060924-091002,
061225-090817,
070627-091002,
070812-071228,
070812-100404,
070927-100102,
071112-080212,
071112-100705,
071228-100217,
080212-080514,
080212-110220,
080329-101120,
080629-090702,
081114-090214,
090702-090817,
091002-100404,

1NN917_10N7NE

(F EnBEI) -
060924-070627, 060924-070812, 060924-070927, 060924-080629, 060924-090214, 060924-090702,

060924-100102,
070627-070812,
070627-100102,
070812-080629,
070812-100520,
070927-100217,
071112-080329,
071112-100820,
071228-100404,
080212-100217,
080329-080514,
080329-110220,
080629-090817,
081114-090702,
090702-091002,
100102-100217,

1NN917_100Q9N

061225-080929,
070627-070927,
070627-100217,
070812-090702,
070812-100705,
070927-100404,
071112-080514,
071112-101120,
071228-100520,
080212-100404,
080329-100217,
080514-100705,
080629-091002,
081114-090817,
090702-100102,
100102-100404,

1NNO17 101190

061225-081114,
070627-071228,
070627-100404,
070812-090817,
070927-071112,
070927-100520,
071112-100102,
071228-080212,
071228-100705,
080212-100520,
080329-100404,
080514-100820,
080629-100102,
081230-090214,
090817-091002,
100102-100520,

1INNANA_1T0NEIN

061225-081230,
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PC (Windows) X ¥ USB ##fe(Z CHil#l, 7 — X WG 2179, TN bH2H5ON A
Z1Z, 30fps TOZ L— ARG Z ER T IEEZHM LT, 74V ¥ —

v AL FPA OICERE Lic, EOEROMELX 1I1c, A2 EFEHE1IC, £
REEILER VIR,

F1 hA71

I I HfEH A PC
|8 FPA

Lox  ISTE ]
o Aoz
| JULTUL
I— [ il &1 (30fps)
FPA J4JLB—F1 : LPFI000nm

T4 JLA—F2 :BPF8645-550nm

1 SPIC-UC 3R /E % 45 & A% ik B 1 SPIC-UC B A/EH /8]

# 1 SPIC-UC iRA1ERED 7258 T

trY—~y I AT 1 HAZT 2
NV e FmAM~ A 7 aRa A —4, 640X480 %1
T4 H— (R 9000~ 14000nm 8370~8920nm
R i)

7L —AL—k 30fps (R ATAEE)

A/D 14bit

L X f=35mm/F1. 1

NETD (@ 25°C) 0. 1K 0. 6K
VNN N 33X 33X 27. 5mm

i) BA%E L 723 AER O MERERE AT
B%E U 7o B EM I BR BR IR -10~50CIlZ RV T, ¥ — 47 v MR 0~81CIZXf L
ﬁﬁﬁEéﬁoto%®ﬁﬁ'ﬁ%%;@Nmnﬂﬁ%%@F%%uT®mz~
52737, 25 OFFl DR R W%71®Eﬁ BRBEIR L, -10, 0, 10, 20,
30, 40, 50 T RTIZBWVWTH—4 v k 0~81CIZ R EE 1K LAY o F 0 Bl
ﬁﬁ%htoit\?—7ykO~&C?®NMD%OJKUW%%W?%6_k
ﬁx/\ﬁ><>7;o ;b,x~7 2 OEARMIIBRESEE . 10, 20, 30, 40, ICBWTH—4F v
K 0~81CIZ \meKUW®#@ﬁﬁ@@%%hto BEiREE . -10, 0, 50

(2% L TTIE, {mE{ SK LN OFHHIFHMER G O, £, ¥ —7 v K 0~81TC
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EHRRE T 91E [°C]

FHRAIREFEHE [°C]

TONETD H8 0.6K R TEDHZ ENDhoT,

300

85 T T

gg FIEEERE(HAST) NETD (5 451)

70 ——RT=50°C B RT=40°C 250

65 a0 o

60 RT=30°C RT=20°C

55 ~ X RT=10°C —*—RT=0°C / — 200

X

ig —*—RT=-10C £

40 E 150

35 =z

30

25 e 100

20

15

10 50

5

0
5 0

0 27 54 81 -10 0 10 20 30 40 50
A—4yNRE [°C] BEREC]

2 SPIC-UC RAAMEHE (B AT 1) K E R 3 SPIC-UC & AfE# (# A F 1) NETD

90 T ] 1000

8 | BEERIENDAS2) | 000 | NETDD452)
75 H —RT=50°C —®—RT=40C %
70 800
65 RT=30°C RT=20°C
gg —X*—RT=10°C  —*—RT=0°C - 700
50 —®RT=-10C = - E 600
45 a
40 5 500
35 4
30 _ 400
25
20 300
15
10 200
5 =
0 100
=
-10 0
0 27 54 81 -10 0 10 20 30 40 50
A= yNRE [°C] REFREC]

4 SPIC-UC iR 1ERE (W AT 2) HEEERME 5 SPIC-UC & AfE# (# A F 2) NETD

b) SPIC-C ®BAFE (N 37 4 V& — % F T 5 mER MWIR (3~5 4 m) SHIK D VGA 7
AT — D)
i) BER L@ oM
SPIC-C DB TIX, WEEI N7 4 VX —%HT 25 MVIR (3~5pum) FfEIKO A
HAIVGA B A T ¥ — (WHA InSh) Z2HHALEEY b —~y FORIEL EE
U7, BB ICHLAGA T e 7 4 V2 —Id, KEE O B 2 RO FRE D |
EEBLEBELEZ, 7 2bb, KKAOKB RO ZNED LD HEE 3040~
4500nm Z %4 5N R/NZ 7 ¢ )L &# — (BBP-3040-4500nm) . /KRR DB L%
F12 < W HEE 3440~4075nm A 3EiE T B 32 KSR T ¢ L& — (BBP-3440-4075nm) .
K DIE DN D72 < KEKOLEN A & 2 fHlk 4000~5000nm %
BT DN RAXR T L H— (BBP-4000-5000nm) % 3% L7=, RIEMIX. 1R
DAATIVATEEL, ZA4NVE—FKA— NV EYVEX, &7 4 V¥ —%FE#EL
e XX —ZIERIFICEHT 2 N2 A Le, 2oz A7 L
TU U RABEBICNEBL D 7 4 VB —R A —)v (4 BHE#AT) 28+ 2BER o mHA
MWIR # A Z (Telops #:#! : FAST M350) #ERHICHRA L, 2O A ZiZ, E
WDFNT 4N H—F N IIAT, A= I —TOWERBREEBL, EoNH7 4V
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LvX

H—TRITEHHEMREORBRT — & 2B/ L 7=, M350 X PC(Windows) X ¥ GigE
Bl CHIE, T — 2 WBEEITH, F-7 L — LR L EH T AEEL AT
5. EOBROMELX6IC, HMEBlEEE 2|12, EREILER 2I1TRT,

TLILE—RA—)L(477) B

= ) —5— &4 FEPC

74 JLA—F1 :BBP-3040-4500nm
74 )LA—F2 :BBP-3440-4075nm
74 JLA—F3 :BBP-4000-5000nm —  [REIH#A%I# (~300fps)

I 2
FPA
|| rHavk

X 6 SPIC-C 3 /EAE 2 & 45 ik ‘BB 9 SPIC-C R/ERHM 8]

7 2 SPIC-C RAMEH D E 7056 ¢

oY —~y R FAST M350 (Telops #:%4)
=217 % HA InSb, 640X512 F 1

A 2AH =V 7y —F— (k4 —@{ERE 77K)
TR HE I B 3000~5000nm

TANH — WHEIESE) 7 4 V&2 — KA —/b (4 KEEHAT)

7 4 /% —F1 :BBP-3040-4500nm
7 4 V& —F2 :BBP-3440-4075nm
7 4 V& —F3 :BBP-4000-5000nm

ZL—AL—h T L— LK 357fps (R AT HE)
A/D 14bit
[P £=25mm/F3. 0
NETD (@25°C) 16mK
HE 6kg (L 2 XHE)
i) B U723 oM BE T

%¢%®ﬁﬂﬂMMRﬁﬁf%wf7eLf&%LtM%oi & D't IRy T % fi Ji
WHIET XA FI v I AR—Y vy —F A Lar ba—/L (AEC) #H LT
D, THIZXY, EEINTEERERESICENT, o —038af L7232V i 72
EERIH 2 MR L7222y & BLHDG ROBERE 2GR TE 5, A —H—TOHIE
FRBRCIL AEC A e S ¥ 7R IEA 20 L, R 2K R CcoEEMERE (Ot
TG P AR B MR RE) ZRRGET 2720, 74V Z —T LB X O FI~F3 D&%y
W7 4N F—TRIATE L#MREORRT —Z 2 WG Lz, RZUTOERSIIC
RT, INDORMEFER LY., AT A% 16mk O NETD #ER TE 52 L. 74
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v —1, 3 ZHWZIEEFAIXEIEAMT (2°C, 38C) "HRRETH D Z & oh
ST, Flo, 740 E2 =3 TIX 2~10T6CEZEBTEAHRZ B otz (ZIEH
BB U EDOREL VDR I ARN—TX5),

%3 SPIC-C 3 {ERE D 4y YN 1 {5 A% b AE 0 B AE A 51

oY —~v R FAST M350 (Telops fh84)

oY= AT % HEIT InSh, 640X512 FEF

EES| AL =V 7y —7— (B —@ERE 77K)

LR =25mm/F3. 0

R EE s B 3000~5000nm  3040~4500nm  3440~4075nm  4000~5000nm

T A H L F1 :BBP- F2 :BBP- F3 :BBP-
3040-4500nm 3440-4075nm  4000-5000nm

R R T s -20~323°C 38~568°C 72~920°C 2~1075C

(R§EE+=1°C/+1%)

c) ISH D3 (7 1 & —43 0 DM EE)
i) FEWERGRA FPA 38 L OV EVRLAR A% FPA & 7 ¢ v 2 — 55 5t 05 D PERE IR RIE
AAEFEICBRRE Lo, SPIC-UC & SPIC-Cix, WA D 7 4 VX — %2 H T 5K TH
D, TOLERIEZ, 74— FRDO ISHERNBRO 7 V2 —L L TCEB LR
WRTHDL, 2O, FEHHTIRI FPA 5 X O EIBRLRIN FPA & 7 4 )L 2 — 3
FRDOISHOMABDLENS R DFINE D 2T A DOMEREMGRIL, Bk L7z a)ii).
b) i IZR LA RIC L D MR &2 GEMIX, a)ii), b)ii)BHR),

i) AT o VX — 50 o ISHREREE (7 Ly RAR— KET L) ORUYE
AR D ISHZ 7 4 V& — 3 HFANTHEBAT H7-DORBRLIEE L LT, ATHD 2
Ty Hh—~y K, BH 7 4 NZ—KA =)L, LUVZADLEERENDI T Ly RR—
RETVERELZ, A ATIIERYA T CMOS B AT LV ) A4 XD
WREICMOS 7 A (19201200 | 3E) (B b7 (BF) 8. CcS-61M) ZHMH L 7
A VB =5 R OMRE O E BT ORKER 2K -7z, EE) 7 4 VF—RA —L
X, By b7 (Bk) #: CST-FW43-36N/50N 28 L7z, ZDEEH 7 4 L H —KA
—iE, WO 7 4V E =2 —Ly NaRIT 52 LT, 8T 57 4 V& —F,
B AEZELETE D, BUEERTIZ, ¢50mm O 7 4 V2 —% 54, £721%. ¢ 36mm O 7
AVE— % TARFRE ISR L U0 e D ZORMEFEM TE 5, L2 X3 (5)
=2 %L AT AF Nikkor 50mm £/1.8D & L7z, &HE) 7 ¢ /L ¥ — 7K A — /(X PC(Windows)
£V USB I CHillgE, A CMOS 1 A Z X PC (Windows) X ¥ USB #%f¢(Z T il
W, 72 BEEIT), RREBOBBKOMELX 712, MEZEE3IC, E725H
TR AITTRT, UEIZED . D57 4 v % —% ISHIZH AT ERD 555
T ANE —DOREEFMT 570 ORBREEEHE TE I,
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[
EHT(ILE—
EET« , e

RA—IL
I {EAPC CMOSHAS o36mm/THD A —
FRo2k

=] £A Hil 1&0 (~ 30fps) ﬂ |

7 TSH 3B LE 8 Ak GE 3 ISH BBREE A

F£4 AMHRIE T o VX —03 o ISH AR BRIEE O 72578 ¢

o=~y R AR AT A A Z

vV —2147 CMOS, 1920X1200 3%+

A/D 12bit

26 0. 2ms~60s

T A4 IF—RA — )b BHE) T 4 )V H— A —/L (PC, FHH4H)
T A4NHE —H— L v |k B~ 4 HZ— 1 ¢ 50mm/5 # or ¢ 36mm/7 £
JL—ALL—] 30fps  ([AIHAFTHE)

Lo X £=50mm/F1.8, F~7 > |k

d) SPIC-SS o BH ¥

SPIC-SS D% TiX, SPIC-SS DEBEEOMKFTE LT, 6 IROIT AT NBRDH~v /L
FHhATEB Y=~y NORIE, RV AT AIZHEHT L2007 V2 —DF3, SPIC-
SS TIEHT DAY MAMETFIELEA NIV F Y #HEEFEOT VT XL E FE
i U7,

i) BHFE L7-2E o

SPIC-SS D BA%E Tik, AT HRSL (400~1000nm) fEIEK D CMOS # FPA Z £ A L
o=~y FRBLXOIAT LU XZ 6y MRHALTE, 61RO AZ)BR
HRYNTF AT Y=~y RERELE, £V —~y RO L U XFTEICIT
T 4 N B —EHEETE (BZHAT]) . 6 DD R D HI D4y e 4 A R I (2 F
TE5, 2062y FMERIZ, B TORFOERE Lot EEL < LT A
Y RIEFRPOHHT HICE, 6 N REEOSNERNILETH D V2L xsE
IR LT,

RIED 6 DD —~y RIZT T, £/ 78D CMOS BA AT ((BF) K

TV — B BU30MG) BB Lz, KV —~y NIZiX, BES L > X ((BF)
UA AT Y—hH SV-1614V, f=16mm/F1.4) A L=, KL X
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TRTEBRICM2T D7 g B — ) T g VB — % L BCEE T& . 2 2 Bk iii)
ZH) OB T 4NV F—HMlHBAT, A VFHAT L —~y FiX PC
(Windows 10 Pro) X v USB ##iiZ T, 7 — & 43 (2TB SSD X3 |ZFCék)
2179, £ 7 U—2RMEN A EZBE T OMEEZ AT 5, RIEEOBR OB 2 %
B 8lz, ABlEzEE4IC, ERFELERSITRT,

IFl
PRI R TSNS Hl{EFAPC ]\\\jJ A 3)

B HA31

LA SPIC-SS (6 HE'?/I/?L/§:/

|IF2

H h*32

HAS1~6
H IL—LREH

]

EYTIEALRT

B HA33

|I F4

- HASa

|IF5

H HASs

|IF6 4 — [ HA 0 (~ 15fps)
[X] 8 SPIC-SS R 1E %L i 1 ik B 4 SPIC-SS R ERE S
# 5 SPIC-SS A IEHE D 7258 0
P —~v K CMOS 77 A Z BU302MG ((#k) HZ 7 U —4LHl) X6
EIRY 4 X 1 29X 29X 16mm, 33g
oY= AT 1/1.8 CMOS, IMX252 #5# (2064 <1536 £ 1)
A/D 12bit
2 IR ] 30 u s~10s
JR% I B 400~1000nm
TAFIv Loy 70dB
3 74 USB 3.0
T4 H— L RRTB EEAE (M27)

7 4 )L H —F1~F6 (6 /3> REIKEE)
7L —AL—F 6 /N FEH (1920X1080) # K 15fps
LR ¢ 29mm, SV-1614V, f=16mm/F1.4

((BR) UA «xAx 77 ) nv—¢thil)
HIE PC, FOERIEE Windows 10 Pro. 2TB SSDX3
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i) BA%E L 7o 2@ oMEREmER

SPIC-SS DOR/EREA ., 6 /X2 KD 1920X1080 27 /LD 7 L — AE B % & K
15fps T SSD ICAIMIFLER T H U AT A LT 5720, EHORMIGIHTEERY 7 b &
¥ L, AY 7 FOY AT LOHBEBEZX IIZRT, TBHRLIEVY AT L0
VERERR OFE R, 1~16fps TG LT — & %, 4.5 ML EIChZ) 7 L —2a R
KRITFHZ LB TEDL I EEHER LT,

X9 [EHAFIEECER Y 7 b O E A

i) BALLSHET 4 V52—

HIEMICHEET DN T 4V Z—L LTI AT D CMOS & > ¥ — DS R 15k
TH D 400-1000nm 2 B R—FT 582D 9 OOFLEEEZHET LR K7 4 L4,
RRED Y FOTDDOYa— s RAT 4V — REEOARGBET L0 FI8R
T4 — B 400-1000nm A NN—FT 582D 9 OOFLNEEERT LT
0=y RNZAT gV F—2H AN LT,

BALIEANVRRAT gV H—, va—"RAT gV H— T TIINAT ()b
#— (Midwest Optical Systems fH#) OFHRFELEZEG6IITRT, ZDo2H, N
v R/XA 7 ¢ )L —"CBP505, BP525, BP590 (I EHEHRICHL B RN H D, Zh
S5I2X. TSy OFE B EZ LT 5 a — hXRA T 4L Z—SP785 HELV &b
B (#ES) Liftko 7 o v 72— 8 HEL T,

BALEZFTE—=NU RXZAT7 40X — (Midwest Optical Systems f#H8) o3
RFEILER TIZRT, ZDH B, BN532, BN595, BN630, BN740 [T E i EIKIC %
WD D, T, FOMyOZEEAZHIES S5 9 — M2 T 4 L Z—
SP785 ALY b (#A) LIt 7 o v 2 —H8YEL -,
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BFET74NE—E, 2T O~ T bEFTHEEL LD ¢36mm v~ MMEDORfE
THRIELT-, M2T D~ T > FAED 7 4 L Z —(% SPIC-SS D L > XA TE
HEHIZ, ¢36mm~ Yy NEDKIED 7 4 V& — X, AT 1 L& —43 k5K
D ISHRBRIEE (L y RR—FEFIL) OT 4 NEZ—KA—LNICEETEX S
EOWCBELT,

F6 NLURRZR, va—F RAR, g T RAT 4 NE—DEREIC

Filter Type BP324 BP470 BP505*% BP525% BP550 BP590% BP635 BP660 BP850  SP785 LP900
CWL nm 324 470 505 525 550 590 635 660 850 - -
Useful Range nm  290-365 425-495 485-550 500-555 410-690 560-600 615-645 640-680 820-910 425-770 910-1100
FWHM nm 105 85 90 80 300 70 60 65 160 - -
Peak %T 90 90 90 90 90 90 90 90 90 90 90

5% & T1IRIEM2TT I ME, ¢ 36mmY I METEAE, £z *D DUz T )LAIESPT85 &S LIz kB EE,

£T7T Fu—NU KRR T 4 VE—DERET

Filter Type BN470 BN532* BN595% BN630* BN660 BN740* BN810 BN850  BN940
CWL nm 470 532 595 630 660 740 810 850 940
Useful Range nm  460-490 525-550 580-610 625-645 645-675 730-755 798-820 840-865 928-955
FWHM nm 45 55 45 45 45 50 50 45 55
Peak %T 85 85 85 85 85 85 85 85 90

E%E B ITILAE M2TTDUMT, ¢ 36mmYT DU METEAE, £z  *D DUV T1)LAILSPI8SEHE S L=t HkE Bk,

iv) A7 MHEEFEOT VLAY X LFHTE
Wpk 29 FEEICHA Lo =S AT EMG t I E (il 2)a) Z2H) 12 X0 Bk
TAERAEL, ZhboZ AN, A7 MAHEFEOT LAY AL LTEE
BB FEOBRIFBON FEEZRIET S 70 7 7 052K LIz, ZoFa s
T LT RL 28 FEEIZHRIKHT AR RVIZOWTHFE L7 v 7T A xR
L. REET, AIO AT MUTF —ZIZH 36 TE 5 L) ol LIERR L7z,
MEET — 2 & LT, A M G s 0 E TR L7z, ACE (Foamss
WEACRE IR S8 DA Z FEE ¢ 16mm, h=Tmm |[ZFF L, FiEE 4 1 £
R~_—2Z F C#150 (89 70 m) THFEE) O ET — & (20,174 71|
300 e, V77 LU RARAAY MV i) ZMEH Uiz, BGmiEEA M (1998) ©%
ZEIC LT, TOFEX, MERFGDOLVTF N KA ~L (SPIC THRET 2
FEDODT—H) V (nfHADO~/LF N RALT bL v BRIED 1 RTRT FILZER
[IXn]l, BEIviZr 6y FEOMESTEHE) 226, ZOREKROHMANT FL
(V77 VL ZAAXZ b)) R MDY 77 L AANXT by 39RD 1 IRJEN
7 hVZER] [rXn]) %, BEEUFICE VRO LTI (BEEH) ¢ ([rx1])
XD, R=GV ELRkDD (7272L, r>>1, nor), Z T TG=RVI(VW") 1T, FrEESD
fig (SVD) Z4EH LKRD, HEESND v X v =6y &2 D, ARl v id, KEE
\ZBA¥E L72 SPIC-SS (6 R~/ F RN KRB A T) O FEICADLYE, 6 RIe~_7
Ly (6 KT —4%) &1Lz, KoT, 63 KL TFAXRT MATF—4 (v)
NH 300 WEDY 77 L AT —HX (v) ZHETDHI LITD,
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A TR R 5y AR T 300 N R (53 BRY 2om DA FHAI L 72 B
Z HL P A8 R=650. 7, G=550. 6, B=450.5nm & %t 3 % X 9 12 RGB Fom L 7= fif
Z X 10 (a) IR T,

10 A AT {5 5y e 2 CRE L 72 W RCA O %L T —if% (R=650. 7,
G=550. 6, B=450.5nm), & (a). fEHTHELL ((a) DRFWN) (b) . BAEIZH W
AR FviS 1 OALE GRHFHE 28 EAE)  GHFTIE (b) OFRMEN) (o) . BEEIC
MAWNTe A7 bris 2 OfLE (R+HFRRARZEME) GG (b) O FRFEN) (d),

FHREICHWZEIBIE 1 0 (a) RPN D 131X 1654 7 B OFEB T, K10
(D) IZFR L7220, 174 fH D 300 N RALZ hALT, 1 EZRALITELZ 3000
m U5 OFEDZEREE AT ML ThD, 209 HLHEEREDORIEIZH WS %
W2 K10 MmDORHBERNDOART ML LT, K10 (), ®1 0 (d) DR+ FH.L
DOFFEIED 2 5D AT FLS. 1BEIVS. 22 BAE (ZHHIXG6DOFREICITHN
RN,

B LTI XLZEDRDZcEHAV, fED 63 FF—% (K1
1 ORI Y) POEE LERECED S.1 & S.2 O 300 N2 RF— & OHEE R R
(M1 1oFERFy b V77 VL AT—Xr OH#EM r ). S.1 & S.2 D 300
VRT—=HDOEMRTHDIARXT MV (K1 1O8OTA Y v) K1 1IZRT,
XY, r OHEEM riE. 900nm LA b D FEIE T r AN HEEIHI 2R 6 B T AR FE
EhRE r O RO T 1I~2%UAND—FKE2 "3 2 ENbnd, £72.8S.1,
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S. 2 LUAADHEANLIT 6 ULIRGEE L 72fi R, HEE T2 A7 FLIZIEW AT FLS R
WCHDEA. 6 XU RDT =215 300 X0 ROT—ZOHEENARETHDH Z &
EMAITET, THOOE LY, A7 L3 X2 E, AEERE L7 SPIC-SS
6 IROBATNERD~NANTFHIAT =~y K) OFHT—ZICIEHATE
HIZENRBIND,

w
=

w
N
T

w
o
T

N
o]

N N N
N N (=]
T T T

Refrectance [ % ]

N
o
T

300 400 500 600 700 800 900 1000 1100
Wavelength [ nm ]

X 11 AT hAHEET AT Y X ARFERE R (RIEA X2 b S 1,8.2, U7 7 L
VAT =S v, r OHETEME vk, 6 N R L F AT RLT —H vy,

v) AT F A EEFIEOT LAY X ARG Y

AT FXWETFIEL LT, A—N"—F v THEEEZAET 2EEOEERT — ¥
P, BHRIROBR (A NT 7 Fx) EHATONE, BBZRICHET D
B CToh 2 SIMIZHER UG 2 320 Lz, REE I, BB B L 7o M2
BB GRS EE TH D ARTS-SEVICHBRBE E L THEEINTWDEI I AT R
7 . Structure and Thermal Information Capture (STIC) DR[tH T AT EB LW
WA AT TR LT =22\,

ARTS-SE” Dt v H—iZ 2 oD% —~vy K= k (SHU) SRS D,
—2@ SHU (X push-broom J7: D M4 53645 T, ARTS @ SHU Z i LEB L 7=
VNIR Unit & LWIR Unit THEL SN D, & 9 —2@ SHU X STIC & FESHTIHLO B A
TVAT AT, 420N AT THEBRIND, ZDO2DFRHI AT LD 22i%
BRI AT THD, EREILERS8ITRT,
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7% 8 ARTS

-SE O E 7T

ARTS-SE Sensor Head Unit VNIR Unit LWIR Unit STIC (Camera system)
Sensor Type Pushbroom Pushbroom IR camera x 2 VIS camera x 2
Wavelength coverage 380 - 1100nm 8000 — 11500nm 8-13.5um 0.4-0.8um
Spectral Channels # 288 32 1 1
Spacial Pixels # 1500 600 640x480 7360x4912
Spectral Resolution (FWHM) 2.4nm 110nm 4608x3456
Smile +0.25 pixels +0.25 pixels

Kystone +0.25 pixels +0.25 pixels

Measurment Temperature Range 900 — 1200 deg. -20 - 1200 deg.

Instantaneous Field of View (IFC 0.49 mrad 1.2 mrad 0.6mrad 0.12mrad
Total Field of View (FOV) 40 deg. 40 deg. 25 deg. 50 deg.
f/# f/3.5 f/1.5

Frame Rate 60 Hz 200 Hz 30HZ 0.5/30HZ
Quantization 14 bit 14 bit 14bit 14bit
Data Strage 160GBX2,SCSI SSD 160GBX2,SCSI SSD 32GB SDHC 256GB SDXC

Geocorrection System

GPS/IMU : Applanix POS/AV310

Display High-altitude 15”LCD

Position Accuracy +2pixels

Products Radiance at sensor

Operationg environment Max. 6000 m ASL (unpressrized)
Platform Cessna 208 Caravan (C208)

SEM D FHT I ARTS-SE @ STIC O FX BRI TG L 72 FiAR 1L KIm A o rl il ds &
OJRAN B 2 VN 72, ARTS=SE 12 K 2 56 AR L KTM 4 o K IL#LHlNE 2015 4F 12 H 5
A 12:30 (2 FE i L 7=, B0 B 13y 38 3000m, 8L o st M B2 1% 76m/s Td 5,
SIM ALE I W=/ 10 A 7 DO F — Z 1% 2s Mk TEH L7284 5 51 oo i
T, BRAT AT OFT —H 1L, -40~150C L > 2D 0. 5s MWD E K L7z 93 F D
E{RTHD, MG OFHHEHAOEZR Y (X, WA AT EH I0NREETH D, SIM AL
FIIHROGEN & HEGIUE Y 7 N TH D Agisoft £ PhotoScan #fEH L 7=,
GCP X HuBRBE M X (JE L HiEEpE, 7 [E 1 Web) . Google Maps ZFH LR 7z,
F LY RLELE WGS84/UTM JEAE % T1T - 7=,

SEM ALPR X 0 SR 7= AT & BIRANEHG D F Y TV A Z Eig &K 12(a) |
W) IZRT, ANV WA 7 EBRO 1 EFEILATEEG TR 16em, FAIRSME G TR
1.3m TH D, SIM LESHEE L7-FMR O DSM L EMEEHET L 10m A v =

(BEm) (ET-HEPE) oK 12(a), W) IR TR TOEBOFREREZR 1 2 (o),
(DIZRT, BEEESET LV 10n A v a (BEF) & STM TR 7= DSM % i+ 5
L ANEYA 7 BB OL (HEREEREZ L E 40 10~16% R E O A fx) LISMI. M
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