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ABSTRACT

Ground-based SAR interferometry (GB-InSAR) which adopted ku-
band microwave, is a high-precision terrestrial remote sensing technique
for deformation monitoring.

This study monitored two slopes which are located at Baolal,
Kaohsiung, and Longchi, Tainan. We monitored the slopes for 22 times.
By using of cruised-scanning monitor mode (CSMM.) , combined with
precipitation and seismic data, some results were found as follow: The
distance and origin time of earthquakes will affect deformation range of
slopes but the effect by rainfall will not affect immediately. Compare to
short-time observation, it needs a long-time duration observation to
confirm the influence of rainfall.

In addition, we implemented different kinds of innovative application
tests. First, laying canvases on the slopes will enhance the coherence value
of coverage area. Second, in an effective experiment, GBSAR can observe
the displacement of the sandbag. Third, in the experiment of different
dielectric environment, rainfall can cause the difference of dielectric
environment but since the radar echo intensity is still similar that means
raindrops won’t affect the echo intensity. Fourth, in the cruised-scanning
monitor mode (CSMM.) experiment, it can be found that if the
measurement is stable and the atmospheric conditions and soil moisture
content are similar for the two day that we monitored , it is possible to have
the certain amount of coherence. Last, in the power experiment, if
comparing to the scanning time at different intervals, the power
consumption is not much different, but the amount of monitoring data may
be much different.



= 8 PR AT B s 1-1
F o8B EEIT P BT s 1-2

3
iy
R S
d.
",\\.ﬂ;_?‘_
b
=
ho
—

Fo B AA TS T ERIL e 2-1
FoH B AA TS TERT F O e, 2-10

F - Er r's i’ﬁ% SRR 4-3
e R A T 421
0 ] ettt 4-35

i

R I L - OO 5-1
SE BRI AT e 5-6
S AT IRB I e 5-11
o R Ve I €) 510N A O 5-12
S T O 5-18

- P EEP T FARLELTRE e, "it-1
e S AF AL LT R E -3



M P B AR LT A e -7
TN 6 MY B I N fit-10



% =%

2221 FHFHABH B AR T e 2-2
£ 22 LB R GBSAR A S5 B8 2-7
£ 23 AFT R %2 GB-SAR 24K oovvovoveeeeccceesoeeeeeeeeeeeeeeeeeeeeeeeeeeeen 2-9
I E LY R 2-9
e N Ty e 2-9
£ 26 TR B A TR EEH e 2-10
F 2T GB-SAR T BIEEZ oo 2-10
4 2-8 1 #% §* SAR » GB-INSAR ~ GB-LIDAR** % I 75 B 2 3852
13
% 4-1 GB-SAR L (6B RS oo eeeeee e eeeeeneen 4-2
EWEE T S R I YNNI 4-5
34353287 GB-SAR 23 ..o 4-22
4 4-4%FF % :£(C00960)5 ¥ 31 p 103 1I3@AF oo 4-32
£ 51 R B2 4R BRSNS o - B 5-3
252RHH2IFHAEFSMHERABED - T o 5.5



B 2-1 38 R BT R o 2-2
B 2-22 3w A A T R 2-3
B 23K AL 3B dBHE2 BT AT oo 2-3
m24§$\ B A EITETEPEREF]FVRE 2-4
B 2-5FMCW RIZT R Bt 2-6
W 2-6 5B BT RALETEMF e, 2-6
Bl 2-7T# AESTETERHBFFR 2-8
W 2-8 £ 3 2018# 12 7 » 33 GBSARZ £ ifkil%’* (PIERACCINI®

2009) oo ——— 2-14
IR B - 1 VTP 3-2
Wl 32580 ° A FARANTILLPRFELRPTLAFE ... 3-4
B 33 F R T FRIFBIER oo 3-5
W 3-4 Fkix+ AEH 2010 & ~2017 & % :8 B (GOOGLE EARTH £ i§)

.................................................................................................. 3-5
W 35 2 3E 22 GBSAR REZ BB (F X)) oienens 3-6
W 3-6 % Mﬂﬂib?‘!:ﬁwz}’éi%s%lﬂi?pb?b#m ......... 3-7
Bl 3-7 23 EF2 GBSARKREZ R ZEEH) oo 3-8
Bl 4-1 3227 PR BT HH GB-SAR ZEX = E oo 4-3
Bl 42 B 22T KT BB oot 4-3
W 433 2F LBF RS (%i'l) ............................................................ 4-4
Wl 4-432F K1 ERGFEFRBEFF oo 4-4
W 4-5 F A Ea R f:}!_,mm(é ZEF ), 4-5
W 4-6 RIERRERS “E HARB@BEFT K)o, 4-6
W4-7T32FrEp R %14 £(2021/02/26) ..., 4-6
W 4-8B2FXFP MBI EQR021/06/11).....ooiias 4-7
W 49B2FXEFP FAMPT EQR021/08/31) .o 4-7
B 4-10 %3 T ARITH B (2021/03/23) oo 4-8
W 411 B2FREP RAH R E(2021/03/26) oo 4-8
B 4-12 F K3 T BRITH B (2021/04/05).....cociiieeceeeee, 4-9

v



W 4-13 B2 E P BAHE T £Q021/04/13) e 4-9

W] 4-14 F 3 F BRITH B (2021/05/02) .o, 4-10
W 415 F2F XE P BHAET E(2021/05/04) ..o, 4-10
W] 4-16 F 3 F HRITH B (2021/05/08)....cconcvererccreieeeereeenean, 4-11
W 417 3P LEp RHABE(2021/0518) e, 4-11
W 418 BFRE P FHET E(2021/07/02) oo, 4-12
W 4-19 Bz2F k3 H % E 2Ry FHREQ2021/07/02)............. 4-12
W 420 32~ S ERpPETIIIVHYPFEFpEAELER 413
W] 4-21 F 33 B ARITH R (2021/08/12) ... 4-13
W 4-22 g ripet 2Ry HREI(2021/08/17)................ 4-14
W] 4-23 F K3 T BRITH B (2021/09/01) oo 4-15
W 4-24 B2 R AR E 2Ry HERFI(2021/09/6)............... 4-15
W 4259 7 28 P ~20 P BB F AT 4-16
W 426 TEBFE R ERIFHBTLH oo, 4-17
W 427 F%9%9 28Pp 3295 29p EREEU0SHERF)........... 4-18
W 428 §F% 99 28Pp 295 29p EREFO3IFHEF) v 4-18
W 4-29 A gL R TR R FEARIT 4-19
W 430 £ 37 %5 %23 GBSARZEH = E oo, 4-21
W 4-31 :}_aiiﬁ*;wpau ................................................................. 4-21
Wd432 4325 3dvli@mERB o, 4-22
W 4-33 3 L8R n::ﬁ—'lzf’uli](iriiiﬁ’) .................................. 4-23
W 434 B RERF F HARRES 2H) i, 4-24
W435 2258 %5 P BHB E2021/03/30). ., 4-25
W 436 232550 BHEN0EQ021/04/23) e, 4-25
437 2525 %P BB EQ021/0506).......ooovvverrrirnne, 4-26
W 438 £ 325 %P BHB EQ021/07/06).......rvvrrinne, 4-26
W 439 2a28 % AHBMEQO21/0521). e, 4-27
B 4-40 F59% 30 T B8IT 3 B (2021/05/20) ..o 4-27
W 441 23258 %50 BHELNCEQ021/06/15) e, 4-28
W 442 B ER BT I I 98 B A E el 4-28

\%



W 443 2 23 F P FHFRT EQ021/0727) o, 4-29

W 444 2254 AHBMEQ2021/08/12)..ne, 4-29
W 445 22540 AR EQ021/09/2).ine, 4-30
W 4-46 £ 3 2354 p RHRMEQ021/09/17).ccine, 4-30
W 4-47 2 § GB-SARBPIRF B (£ 2H ), 4-31
W 448 EFEXEREF(E S 2H) e, 4-31
W 449 22 PFFTEFTRAB(ES2H) e, 4-32
W 450 R ERAERMES2H) 4-33
W 451 3254 p AAEETEQ021/0531) e, 4-34
W 5-1 FHFIRPBE(EHAE) s 5-1
W 52 T RERE (DA B) s 5-2
W S3REFF1IFPAEH A ERMEH A F) 5-2
W 54 FHF1IRIEIEEHAB) s 5-3
W55 FHF2REAFRPHEEFR T I) s 5-3
W 56 4 F S4EBEYU2xF ~ 16742 18 7)o, 5-4
W 57 F%F2RFHAEFSHEREFVRBET L) i, 5-4
W 58 REF2HAHEARFBIBAEFT L) i, 5-4
B SO REKF2FRABH S ER@BEFT K)o, 5-5
W 5-10 FHF3RBHEEFMEE e 5-6
W 5-11 %33 4F SHBREATR e 5-7
W 512 % F BB REEFHBEETETRAR..o 5-7
W 5-13 58 F SPBE AR B W 5-8
W 514 ) BEBREB R R B EIE 5-9
IR ERORE = - JL & = = 5-9
B 5-16 7 BB TS 2 F W 5-10
W S-17 F AP EH b BIEFFR ..o, 5-11
W 5-18 §5% 2RI EF R P R L B W 5-12
B 5-19 23 NERIRBER D 2 o 5-13
B 520 B NERRFAMLAEREBAEFT E) e, 5-13
B 521 e RERIFAESFF(EFIH) e, 5-14

VI



B 5-22 22 48(3 TH)WRIFT 22 e, 5-15
W 5233 2iME IR SrBEAE ST . 5-15
B S-24 FZAPEFARAPTERT o HBPFFH LS EH ... 5-15
W 525 REREXNHET S B EFEET oo 5-16
W) 5-26 REPLEFEAB S S DA (s 5-16
WS27T REAEFEABEBRFAES: i, 5-17
W 5-28 RBHEFEAES T T 200MHZ =5 FAES % ... 5-17
W 5-29 h BHLE SrE LS F T 400MHZ =H RS % . 5-18
B 5-30 42T BRIZETRIFB Y e, 5-19
W S-31 #FWEREBFFTELETE 5-19

VIl



¥-F w3
¥- @ PH AP h
B L fiﬁggugu]gg;}g} it %4 55, 2 3 &ffp%# xz:;}ygmﬂiﬂ*mg B
Boo B AR RTH IR P GPS b AL & A 7 Bl L
MR L P RBAE S8 ] R
" SAR 2_Jp 4R s dpdEi R 2 o st E R
|@ ik =F e £a 3k LIDAR 2 U8
FJLE & SRR R EDP LT ABREuwE ) Ra GB-
VR T AR AR FIH RBRE LR G
#ﬁl#%ﬂ*ﬁf CApEEE S ARG TS R K (e —*‘if@#’%‘r
Bm B3 2§ SAR- ¥ - 2 6 » F] SAR ficdp rdZin 22 £ R 0 ¢ GB
SAR AT ¥ 4 RlE =5 bHhTEEEX BB =8 T 4
AT FBF G R L S JLiTE § 7 LIDAR BP0 # GB-SAR &
FOBEA i BRI E s g .
A2t% 109 # & 312 GB-INSAR B Pl 88 L~ Kk Her &
H M v Peig 3 0 a Temd® Y GB-SAR Hjsv fie & L
B E A LRI 0 24 900 GB-INSAR 5 E Bl B 2 M B B
TP 0109 ST E R
A#E %4k GB-SAR & w] At itk = B
TR MM EFE R TETTR S SEET AP RS SRR
(%E?K)f’ﬁ%?‘iiziﬁ'lﬁi-‘% EAN AR IR N S G RN AR | e R LD 2
PERMAINEREFIFEELER e AR E) FREER KT
ﬁﬁ’}’?&\”ﬁ REMDACYE DY A RFEERIIENE FXE RS
RRRARE ST B A ] > HY s AR ] 5 B
TRA RG] AERPFOERELBFEN()EL R
B4 17 2 (4o E o)A et GB-SAR RAELEAA B E BB lg] o # 1@
GB-SAR &7 4B ¥ B TR & TR (2)4F F 1 F 24 5 (23
W )EEE e H e F TR
ARG 0 B At S R - R s B S i

17

s

P

1-1



UGS ESE A

oo 3

¥ R (48 7

sn N N

¥-F w3
%é?ﬁ@ﬁ%ﬂﬁiﬁ@w@?ﬁ%aﬁaﬁwﬁﬁﬁ
Lokt 4 m W R T - B F RS A
%~%§~Wi\~%@@$%@ﬁ’%%%&ﬁ%ﬁﬂ

B ARA G L HEAR LD S - BRE Ao TP
SRR R R E M AT AR R E T A
-é/‘]"%\‘ ;/E\.?,% ULJF\:B {E °

o

REGDY - Bii REFRBETNEHAFERT 4L

g G\'éiﬁ,ﬁ ,{F‘H ) “'T%: «f*‘ ’H)Jiu “é‘_#’r}‘%%’ﬁ,%ﬁ)ﬁ ’

WFF’*‘FFS“T KT OEL AR R B F O E R B o

LLL?]‘ ’

' %

KR

Y, ‘Kﬁigbﬁﬁﬂgﬁi’i-}»_}—éﬁm ?*K *\-&/}?‘."Tﬁ&rg‘a"ibi

"=

et R ) F e (1 p ~p )hd T e iF

AR BT > SR AR BR LT R AA Y

GB-INSAR & pleh¥ 714 o

F‘xé’. Tt

¥

1y

=4

B TR TR AR P b))
il

3 ¢ g_/glgt% A L N 1
S BT R BB E Y R GLE L ACR 2 AR L

S PRAEPAPNE
k3t d A GB-SAR ERlptir i 2 5% 20 il # 8

FER-EMPRIDEEREFAMF 2% s RfEd Bl
%38 7 GB-INSAR & il 7241 3 (2)*0 % & § 2 A v ’%;ﬁ%é&iﬁ
7 GB-INSAR #c %7, £ ] ; Q) f2 S B AR 28 A 2 1 22 4p
g 42 -

1-2

-



;jr
I
Hele
d,
T
i
=+
=

FoF% YR

B SR ALITETERE

-~ TET R AT

BT ELBFSMOL S RIpE v RGT AT BN S B
NEZILRAREFTAREREE RS U EFEE S
M AFEREEHEE A RMARAE T A RS R EREZ TR
Hfd b4 BBFERE T E 500 22 s e EREERT R
fR¥TRE > m LR B2 A BE Y BLPIER e BV R IR @
m)??#”}‘?)i TEFRAERSA R EF AR 2-1-

Hotppl e B UE g s~ o 5 50 B4 B R

# R oA 75 T8 = 3L R oE HF (synthetlc aperture radar,
SAR)(Curlander and McDonough, 1991) » 4] 2-1 - 2 & + 3 e
(Interferometry)(Zebker and Goldstein, 1986) » #-% 2 & =3tz d i w
A e 3 1 (Coherence) & T im0 T G Ak F FBE B ES X F
w o & 52 4p 4 B (Difference of phase) 4@ 2-2+7 -5 H it £
A3 d g Kutg o ¥ éb#azﬂi@k PRS2 3
Frd o ol 23 FEH AL EmETE o

2-1



2213 3FH AR

G- B

o
«
§ |
S

1 P1— '|1

Baseline

W 2-1%

-"i:im

o P i * HE 5 FLIR| BE AR 2
i ks (=) GHz) | (22 i
gy EALS L
o} o b1 o £ _ o AV
UHF g | BARPE) - 10-100 =2 <03 500 =2 ] :a ot % PRy El o
L& Tigpedg ) g Lo
B LR RAE T EN
L A F 20-30 = & - 500 =2 12 ¢+ v
e -ong b B F S-S S A
JERS ~ SEASAT -~ ALOS -
¥R RS R F
SHE Short 10 = » 2-4 400-500 = 2 TR XM T % o fFR
I 5 AlLmaz
PO 2oL T
Cii Compromise |5 &4 4-8 100-200 = 2 & * RADARSAT - ERS-2 ~
ENVISAT ~ SENTINEL-1 -
S F R RO L R
Xk B Crosshair KIS S | F RERD AT IE AT
W ok TS I SRTM o
ALET R LA FILS
Ku i £ 1.7-25 2 A& 12-18 e ;;ﬂij:\g zj\f za
K itk £ Kurtz 12-17 24 1827 | 9222 ap. g
# B 75-12 24 | 27-40 e
Ka i £ 0.75-1.2 Fh 3 % Ku band
GBSAR i %
—_ Pe_:]\ia
<y
dns.




I
Hels
-
e
i
3
=

ampEne "

W 23¥ ALANEFTERGLIAFTAE

E & L S LR YT 3 A

%@‘S’«iwﬁuﬁﬁf@’ﬁ?’?:() Pl AR T B R AR
oo e HARPEST RPIEEAE? BT A A dp = A B o (¥ 2 8 E 14
BE w (LOS)ehpEd % it o3t o Q)¥ Aol - Db dim ~ dn 8 AR

o B)PE P > X @ firh chpk
gb LILETET KD

-~

SH A ER N B 4n

P (R 1S
'%/‘E',i\.bg\,d /{m'::ﬂ‘

;*
n
B owe
iﬁs’”‘ﬁ kil
(“
Phai

e (E z&fsﬂ)m«fé‘r'r_}_(Monserratetal ,2014) E T g ATl s A5l s A
M R S Foa B E B AR TG AR (AeB] 2-4)

PHAPTF DL R AR FTARGE AR od X F oSz @
FER EREMEZFEE I NE R IFLAR]  w Ay
B D kb g §Rib e d2zpind s EX N E R Hrr <



EgEzysacTERT |
AQ = AQpat + AQuir + AQierr + AQatm + AQpagiine + AQrime + APy, l

e e e e e e e e e R e e . e MM . . e e A i e e e, e B A VMU e e . . e . . . e . e . e e e e, e e e e

GB-SARMEfITEET
AQ = AQyjr + AQaim + AQ,

W 2-4 5§83 A& ET R EPEFFRE

AQaae © THEAPCIEE S AQger * ¥ 2 B 234
AQiery © ¥ 540 384 5 AQapy @~ F WEBAP =34
A@paseline © AP L 5 AQyime © PFRF AR 2384
A(pn:;&‘_!é ‘3"'331,;*]7 3‘59‘%0

Fadwvpappirdl v ETPRA- BAE P DRE
Foen ‘)i a2mo g A BT Ew AR (A)F L 2 B
Sk 2mg L R EFRT U R N RO RE L o R R AT

(Moreira et al., 2013) :

B

g B

22 (1)

Ay=4
HYeAYZ2 %08 A BB Z AL @ RB2Z AL o
gAY RELZ AR G KRB s ® g 7 g B LT 2
A}p\,fi‘{;(rlﬁfazﬁv Fo A gt RATE - ll%iﬁtwﬂ'lﬁflé‘iﬁé%#&%?
AR P GAT SRR N EFELARE - B E DR
fL ,pgﬂ&,{ﬂ’“a{a‘? 2 RBI R P NE s TH P LS

1 0 10545 GB-INSAR 2 fif & {7 AcIF R 85 2 B4 -

2-4



;jr
I
Hele
-
i
s
ks
=

RN - W e "a"_;;;ja;}éxf
FRIWERA T ER G pAT AR RP AP AR 0 B Ap
MARRSBAD L2 7 SRS 5 HApH Gdlceh™ 40T -
FAEPRF B O TP ik ¥ T £k 4
f 34 44 (Coherence) I 4= iz 3- e 34 17 5 2] %1% X §7 54 2L(Persistent
Scatterers, PS)s=r ik » &% n B k2 cfp b B 840 (FR 5 et al.,
2006) -

T o " 2)
[E3m iy £S5

i=1 j=1
He M@ij) ~ S(ij) # =5+ % Kk B+ g ahd i 2 b3

GF oo *R T AEEFE omonSHBET L] o
ENBEREFHFGHFEITHERT Jd Q7 RERLGEIHT

ié%p\ T - G Z2ZFREEDIE (VL V2 V3 on o YN) ° & i B A 75
FELo P EEERAMZ TE (M etal, 2006) -

Zliv=1 Yi
L @)

<
Il

VEAMERAMZ TOET R - BREDFALRET, 0 E
BRE TS A A B B (V2Ty 2T,V 7T) 2 R i X
ARCHTBLIEE B - %k PR E R Gl 0 B AE
T2 ARIRE A LR RIREERK L0 0 > FIS REAF S RF
REFRHEEFV 7 RIRPAEE 50 RFH PR EE3K0.75 1Y

b BRI E S A
v~ i 58 H A (FMCW)

@ 4§ s A i (Frequency-Modulated Continuous Wave, FMCW)
et TR & NI D A doB) 250 Al F R P g
SRS o Aol 2-6 B BT RA KL U IR 5 ;_Liq—‘i(ﬂ?fﬁé—‘?"
A5 BB BB GE (7R & A5 = @ 4F (Intermediate Frequency, IF) ;
B E-R E 2 E gl is > W KL WML T L 5 R R R o

2-5



ey
I
Hels
d,
T
A
=+
e

Power A/l/

amplifier
" : , Target
Ramp Voltage \|/
tion | controlled
generation oscillator
Analog
to He
digital A
converter
IF . Mixer Low-noise amplifier
amplifier
Strength

- TX RX
J— FFT Mixing

Distance : 1
W 2-5 FMCW A2 & W

(Forstén, 2017)

S

4 _m#/éﬁﬁﬂ 1
" - T.=40 C
W 26 5B R TRPIEG RA S

(Rao, 2017)
ﬂ‘\fi;g%l% * FMCW 3 4t B3 B F B B> » + ehf

W, XML GEIFIHEEG2AL I ZAG e AR T > BTN A

& 2> H g * SFCW 3 jtr(step-frequency continuous wave technology)

@ eE (T 5N S LRk U o e (7 SPIEL S R TIUEL
R S N L i e i

2-6



‘j‘»
1y
Hele
-
R
i
3
=

T8 58 A4b e

7 ~ £ ®Ai&GBSAR: st

PAEXIVEFTE AR EFRH T 4 5 A (linear)E &
(angular) izt > ¥ * B E S~C-Ku~Ka~Xo & % #-H 3% * it 5 2003
# % ~ 41| Ellegi-LiSALab 7 LiSA Lab ,% svr2 2 Ingeneria Dei Sistemi
1IBIS k5o 23 & [—&] Sheffield ~ &£ 7 GB-SAR k%L~ p & &
= 7% GBPBSAR x ¥ gz & Korea Institute of Geoscience and
Mineral # % Arc-Scanning SAR... % > % i & GBSAR s st@ Fick

2-2 -
4 2-2 £ Wi & GBSAR 4 #4ikc
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AR R 578 R84l 2.7 7 FRKT 2 w247 A
"TF BEHLILR o

100
80
E 60 the smallest|
‘0_; unit divided
o
=
® 40
20
; . v : : J
-%0 -40 -20 0 20 40 60

cross-range (m)

Wl 274 AESTEEEHE S TR

AEE R 2B AL 25T E it % %(GB-SAR-CHSCKO1) » # 4
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4 2-3 273 #* 2 GB-SAR %ik

Operating Frequency

17000-18000MHz (17.0 GHz-18.0 GHz)

Bandwidth (Bw)

0 ~ 1000 (MHz)

Pulse-width (Pw) 1-1000 (ms)
Waveform FMCW
Radar Rotation Angle 360°
Polarization None
Transmit Power 2mwW-~1WwW
Antenna Gain 0-30dB

Antenna Scanning Angle

18" (azimuth), 40° (elevation)
28" (azimuth), 18~ (elevation)

Radar Scanning Angle -30° ~30°
Synthetic Length 16m

Scanning Distance 70 m-4000 m
Range Resolution 0.75m-0.15m
Cross Range Resolution 5.36 mrad

MARBEREE LB B BHRETR AL SIET ER
e v f3+47 & (Range spatial resolution) @ #F & (Bw)# 34 ]4r & 2-4 - -k

I = @ {247 & (Cross Range spatial resolution) f] < #& * 3

“h

E B~ IR

(R)& 3 #if £ B (LT Pacd 25 4 T(Bw) 2 % 5 (PW) 48 T b

< H s BEAAe A 2-6 o

% 2-4 e w G IEITR

Bw (MHz) Range resolution, AR (m)
400 0.37

1000 0.14

AR =c¢/2Bw €=299,792,458 m/s ; Bw=400MHz ~
1000 MHz)

3 25 KT p kiR

Target distant, R (m) Cross range resolution, ACR (m)
70 0.37

100 0.53

150 0.80

300 1.60

500 2.68

1000 5.36

2000 10.72

ACR=R*(1*2L) A=17cm L=160cm
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Bw (MHz) Pw(ms) Dmax(m)
400 50 562

400 100 1,124

400 200 2,248

1000 50 224

1000 100 449

1000 200 899

Dmax = fs*c/4K ; fs=0.6MHz ; ¢=299,792,458 m/s ;
K= Bw/Pw

A BN BW F ATRARIES » afE T R 0 kT 2 w2
%’%)iﬂ'l"iiﬁ ﬁ—ﬁ&%ﬁtﬁﬁ bedm VR de% U T E ST AL A R

S AR L AR E A Bw 2 400MHz 0 HAREES B R R
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HLFE 70 2 ® 21
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FF AR 18° 33° 48°
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" %A v 5
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