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Abstract

The Global Positioning System (GPS) have revolutionized the conventional
surveying and mapping practice, and has been used extensively in hazard mitigation
and environmental monitoring. For many GPS applications, it is necessary to
transform GPS-derived ellipsoidal height to orthometric heights (OHs) with a geoid
model. The OH system, instead of the ellipsoidal height system, is used in most
engineering applications. The emerging new technology Lidar first determines
ellipsoidal heights of the surface, which are then converted to OHs with a geoid
model. A new trend in photogrammetric determination of elevations is to first
employ GPS height control in the mapping of elevations and then obtain OHs with a
geoid model. A geoid model, together with GPS, is now under consideration in USA
and Canada to define a new national vertical datum for height modernization. In this
project, existing land, marine and airborne gravity anomalies are collected and
analyzed to remove data outliers and systematic errors. The spatial resolutions and
data noises are determined. New land gravity data collected over 2008-2011 are
merged with the existing gravity data in an optimal manner. A high-resolution digital
elevation model (DEM) is used to model the short-wave length part of the new geoid.
The latest global gravity model, EGMO0S8, is used as the long wavelength part of the
geoid. For the geoid determination, the standard remove-computation-restore
procedure is employed. The new geoid model is evaluated using “observed” geoidal
heights at Taiwan’s first-order leveling benchmarks along 7 major routes. A hybrid
geoid model is determined by merging observed and gravimetric geoidal heights. This
geoid model is now widely used in Taiwan for ellipsoidal height-orthometric height
conversion. Sample applications in Lidar DEM generation, flood estimation, and
height modernization are given in this report.
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frigrfzsrifes B ¥ FoRH 2% T 5 + (Hsiao and Hwang, 2011) > +

Tt E eho N4

G(u,v)

1-0=€""Sg ()G (u,v)],.y (2-21)

e S.(F,): B Amk

PIREZPES B TURI BTG B OAT FIRLAR R LB

BELTEAFREZERLES PR 2 EBE TR T LR EE4 4 £

IRARE S B F M AKRES BF B S Q) THFI BTG

M e F

PRaTaz EaepizEtd sEwip o B AE 4 s g E @t Gaussian
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quadrature i gLz 5 # & 4 »c R (Hwang et al., 2003) - Hsiao and Hwang (2011)z%
AP EI e R e TR P R AR RR IR DRSSP
Bevek 3 L2224 B P2 EFrTUSFA TR EREERL
AP AT R T REBA Y 4 L% Campaign 1 A e TR Y R
EA o Ra o PR AT AT g g Campaign 2 2 Campaign 3 & H v T 4

FpEp ’ZJF T REAEA S o

(a) (b) (c)
W26 T ZaJ2ischz €4 %4 (a) Campaign 1 (b) Campaign 2(c) Campaign 3

24RIB L4 FTH

THAA YRR AGPE S TR L ATEE SRR ESF W
TRIBAFEAS BARI DV REE PR E TR BRSNS R AT
12 retracker k:x Lo AAFIA A7 F ERPIEEH R 2 LA R R ips 5 E
MEHEAERFEF D EpS o EHAFTH FTH e Geosat/ERM -~
ERS-1/35d(1.5-year mean) ~ ERS-2/35d(2-year mean)+= T/P(5.6-year mean) » I #-
PP FHREFTDUR S H ki L 2 PR 0 2w & 3L (Hwang et al.,

2006) - @ 2L & A7 FHp TR P] 5 retracked-Geosat/GM e retracked-ERS-1/GM 7| 3
Bedpo 50 AT d BHIT R E A E TF B 2 0 vt f& sub-waveform threshold
(Yang et al., 2011) -~ threshold and beta-5 % &3, & =% %/ > £ & * Yang et
al.(2011) #7 4% & ehut FL A ok g B £ £ ik iR £ (Standard deviations of

differenced SSHs)§ 17iE Podp ik 3% S A7 1 % B IL {8 <0 retracker » " P HEE 5
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0.2 = sub-waveform threshold retracker (Yang et al., 2011) 5 & A fiT 52 B2 4
HEITTEZ o

3+ i * inverse Vening Meinesz formula (IVM) formula (Hwang, 1998)
fed % ¥ 4§ ;% (remove-compute-restore procedure) k i& {7 2'x2" p|f # X € 4 B F
g8 > 20 NCTUA £ 7 (4cB) 2.7) - & % engd €4 35 EGM0O8 E B 3 2190
Feo & 4 F jf erf2 B 5L - 10HZ retraced-Geosat/GM % 20HZ retraced-ERS-1/GM
2P B BELRIBIRE T SR N E S 2Hz TR RBRFHEBHAE 2 P E v > B
& ¥ 4% Hwang et al. (2006) » I 575 JL i 2 5 kG B Rk B PR
popMHesat A TMBHI LB REFERFAELS BH D o
Hsu et al. (1998) *ric & shdyipl& 4 TR K& FH AR TR > % % 1 NCTUA @
# A& 22 Sandwell V18.1 (Sandwell and Smith, 2009) 2 DNSCO08 (Anderson et al.,
2009) >3 E 4 B RRMRPY -

3. GPS/Leveling F#

P A FTdtik & &onorth ~ center ~ south ~ east4 i 24 | pFELR| GPS -
Fok®gL, v Sgeoid HAEFGZ Y o Rat 4iERERT A AU REA LE >
Foo AFFEHRGFIP W > LT EFIRG GPS/Leveling FTALA P e o0 L F -
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ok Bp ARG L a N E 158 (i N 29> Tai9) ~ F A0y
% 208:(5 34 0 Tai3)% ¢ My % 15 8( 5 18 4 > Tail8)ervk # BLik (7 24 /| P&
HGPSRIE > 4rBIB 3L 977 o 11T 5325 geoid #F AR 2 % o £ > FH R~
AcRFERG S ZRBRH A FTELAS A2 AREH > & F -7 & F](hybrid)

geoid - = F Bl < A=k > H GPS k% ITRF % 3i— 3 » Ry iR & 4] % ¥ 42
Rz Atk ksp # 5 ITRF kit @ B4Rz 3 Ap A8 S8 3 Al

(TWVD2001)- 3 -

height (km)
1234

ST ———

00 05 1.0 15 20 25 30

B 31l Ak Ppas R BlY 2dard i 5az BAEBRM K
Bl & a) 8L F X & 5 RATH ik 2 8L

FEAFHFEERPEOS LT 2 E T EE > ERE P E T IEERL
- EORBEEFRCEP  FHE T VF 2B NET CGPS BT AHAE 0 T

MoRBERIEATED O BLRY RAIFRBLEFB LB T FDRER

Iy
&
=

SOFFIRF 0 A ok EH LIRS S % 0 RIF T 25V

My =Ny + AN, (3-1)

ref
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Ah,. = AH

gps leve

, +AN (3-2)

B LR R e RS CZHREELNE T REFE S

L FH PG R AFR AN d B2 R A E Rk S BT
R T F E RN L DA (AcR] 3.2 1or) 0 Flt At AR RGP AR
# e GPS/Leveling T4 5 ¥ jg-k B gkig R F-% it iz ¢ § (Chingetal,
2011) -

121 122"
25 “ 25°
24° 21 3 24"
:,f_r~
§%e "‘f'
i (3
3
a
‘Jf
23 = 23"
h
°
22 / 22
120° 121 122"
L - E—
-120-100 -80 60 40 20 0 20 40 60 80 100 120
V-rate

B 3.2 - %-kEgend-F g B3& 1 > 2000-2008 (mm/year)

4 £4 L

APFHRF DES FL R L EARTG LS FTHRALA LA HY - e
¢ EHBIES AR ES e THEF T A kE 2 1500 o % s A d HE
(campaign 2&3) % #|B £ 4 F 4o ..‘sgf‘g?“#:ir‘rﬁtﬁ;iai Data A » 4r@ 4.1 %77 » ¥ ¢k
i T DA oke 2 5000 & % sng Z P E S FAL O A e TR A
HELHFVFRSE e 2T HEOE A3 B A 5 5 0-1km~1-2km-~2-3km
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2 3-4km - HF E0 F FHE ) RAZE 1km 1 ehp L E 4 pﬂ—' e TR
WAk Data B o 4ept A et 2 RAA T4 5 5000 2 ¢ g S 4 & L
WEA TR LY A LRER R Y f{ﬂ»;‘é&j{%ﬂﬁﬁﬁ THE R TWL
Wearg £ 4 TOREEERY > T R 24 '] (band-limited) hx L £ 4 R
R MH R R LA T Fa o Vi 8 £ % (progressive
combination )” #-Data A ¥ DataB &7 & & k%2 L% < A KREAHAR - &
Fri&fyptiaDataA 2 DataB & 2 TR i7hnE N S > T8 A B
T BREERA R E S FHRDEE 0 AT AT
Pep— it o] Z ffeRii-Data A F Rt HY BRBIR LAl
BT AKG TP LS ERIBETH 2 d S DataA F 3
PR R ZEEITRLRROLS TR L0 R L AT HE DT -
R @H g * GMT #it 48 (Wessel and Smith, 1998) #7 3% & e
“blockmedian” jF & ;= kA2 & H - i p A pnE 4 TR o &)
KA R E 2 40T 277 (Moritz, 1980) -

A -1
AG=Cpp (Cagny +D ) Ag (1)

20 A0 oA0  wp s i 2 g i i B o C0% % iRl P
o> G L g mempl 2 B B Dl e i
B2 s . Gt rEERY o BRKEER AR RIB 2 2 E
4 FoR R A W 5 01, 1.0, 5.0, and 3.0 o F* HE ¥ FE
(anomaly degree variance) = % & EGMO8 7] ¥2 Tscherning and
Rapp (1974)#74 Bt & P e > 8 ¢ ipFeniva 5 EGMOS %
BB I 360FF » B FEIv4 % Tscherning and Rapp (1974)#7% & 1 T/IR

AR i A e o

FEES AT R LMR - SRR RS RTA S REHE PP RS
AR - B R ST H A3 R 1-2km £ 1 675000 2 ¢ Eef %

T TS 4o 4.2(b)# 7w 02 (8 £ — = ez * bockmedian

i
lm%
*"ﬂ}
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WH RS B TR FRA AT AL SR - 2B EF

w

PRz 1t edr @ e E BRI R e > L EEEE

i
=

SN
o

=

A
SFE B SR H A F R 2-3km % 1 695000 2 ¢ df 3
o 4ol 43(C) 0 EIFEE

FEE w D pl i@ * o R B REECZ B0 A ek ;é’a@?}fé‘«ﬁ%:”.z\%?#—'
3

B W 44d) e FEE

19’ 120° 121" 122° 123°
26 = 2"

21 L 21"
119* 120 121" 12" 123*

mgal
-150 -100 50 0 50 100 150 200 250
gravity anomaly

B 4.1 ~ Data A ¢4 #

_— ki 3

3.
g
A N
— b i
= s s

N [} % [} [l
I S—
g (] ¥
] ] [
N x : W
L] L]
[] L]

(a) (b) (©) (d)
Bl 42~ 5000 2 ¢ #ug 3 £ 4 74 (Data B)H T # 258 B % 11 A F 1)

(@ 0km<E<1km, (b) 1 km<E <2km, (c) 2km<E<3kmand (d) 3km<E<
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4km
5, A P ikt ¥

BN ER LTS R TR T RS H kB G kT o @ L FFT
oA Stokes oGV k3P E < Bk BEG HN s A F v en FFT 2 2 4%
Hwang et al. (2007) =~ Hsiao and Hwang (2011) - #3*- % i * Stokes ## ~ #fe2
“fﬁb?ﬁa;‘ék\ LR bite aE A RARAES AR ARG E R E SRR
EGMO8 #:7 B B & 720 Ff > ‘&t £ A £ )% B4 25572 (RTM) (Forsberg,
1984) - B fs BB - FERPIREF LA Z s AR ARTE > 2 51 5 4
BARREZES 2 PRS- BRPRLEPRERLI BEETELY
EEHER )8 R MIF Pz P TH(F 420)-(C) # W2 it ¢ j
el o I AF el FHpAaCentral)hk B A RFER T 2 04 o

251 2B IR E4 2 ARG ERPBARNLI RN Hi ok

north east central south Tai3 Tai9 Tail8
Fegc 1 | 0.038 0.102 0.130 0.199 0.043 0.153 0.183
Fefc 2 | 0.019 0.079 0.063 0.125 0.031 0.105 0.131
Fefe 3 | 0.016 0.074 0.020 0.038 0.039 0.098 0.82
i 4 | 0.015 0.070 0.020 0.036 0.039 0.097 0.80

6. &R &3 (HYBRID) + 3 A= R #7)

L1 B AR L g ¢ % & Global Navigation Satellite System (GNSS)
€% R R Geoid 3 REFHIRF L L F R ARER 6 o R4 2
oA RHCA) & BB & 1 42 (R(GPS/leveling) 2. & suddtcnip 4 £ & A f* x/% 7 r

N

Wb AR R e TP IR - - s - B BokER 2 GPS
TRl H S FEEERRIE < AR KRBT KPR c B BB
oAz RE AP 0 7B GMT i@
’surface” dp 4 Mt Z R BT S - RRFTE > P RRTEB LI RES 2

BRERE S FARDT G 2 FAPNANEA Z B ARDE AP R

AT BB A B AR EE LA E

\

< pAe REEA] o FEs A AR £ 3] (hybrid) & pe Az RECA] S B RCF]ERIERE 4
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hig % 22915 GPS/Leveling FAHE 7 & - i 4ok 6.1 20 2P 2 i)
SR o 2A o ot GPS/Leveling TALA F 4 43353 o Fla TR A

4o 2p X
4 R RIEA o

2061 R AT A B A kit A st (H 2 7))

Leveling route Max Min Mean Std dev
north 0.037 0.001 0.015 0.011
east 0.073 0.000 0.028 0.029
center 0.024 0.001 0.010 0.009
south -0.005 -0.141 -0.052 0.052
Tai3 0.001 -0.042 -0.015 0.014
Tai9 0.114 -0.072 0.004 0.050
Tail8 0.160 0.009 0.077 0.045

BEFLEREBIRFUNES T - B UxIUpd 3FES #ic 5
ErAzko £ RH B BATHIERIE Y TR SEEE I LS T
LR A LA IREAE 4 sy Fim e 3 RS B A 5000 & ¢ 4
FRES FHROREE 4B RRBES SRR BEHEF IR LS TR
e d LRk B AT RER o

7. #R geoid & fF % ~ ERZ R
71 kg p?

AKX FRFHASEITA DEM 2 2 Y > 2 &N R R e
PARN R A H RENFHIF AT B ETHE > PR R AT
oA REL PHRR LD R REPEHIpRA L R P RETEAN
BB R E R A R FT AT (S 0 bldok B TR SR BRI 2 SRR D
BlE R OR AR h 2 B RE X LT g N ok R A AN
i Sk i PO RO (T Rk e Rl o Sk ARIT g AR L AR 2 Wk 6 o

e o BE- FHEOEEMN GT I RERSIFH) oSN
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$¢h N &

N o 8 6] %z B 7.1(a) ~ B 7.1(b) %

PRk B &2 < A2 K o B3 < R G H50

WA B ARAESF AR 0 W 7105 AHN £

B APEY A Bk G Nl § o Bl 7.2 FHEEREEZ ZE ek

Bl o 2 B AR ET 2% 20 2 ¢ &

KEELE RS
-4.047 m 3

- sk

BN kd g ¢ chE B Ho A

ERE YT

RIS AL o N

REE R ARR T o BB

o

1

B(eB3RER)EFHAITELE 3

-0.075 mo B ¢ SERgis £ B pFEPe kil

FPRA R bR G it e

BLRE e

x4 N S/ P ELME GRS AP SRV S KU RS

(7-1)

T
AP Lk g S F 2 A
T sk e chrsk R 0 W 7.1(b)
BAz kA F
¥ o7 1R

LR85
WA L
R L
Rl * Sk

121" 36' 121" 36'
265712 * 25" 12' 25712 * 25" 12'
* *
* *
* * * *
1217 36' 121" 36'
[ i i i P meter a— i i i > meter
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
ellipsoid height orthometric height

(@)
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B 7.1 5p R Lk 22 TR ()15 B (b)) B

1217 36'

i
25" 12' il i 25 12'

1217 36

D> meter
20.0 20.1 202 203 20.4 205 206 20.7 208
orthometric height

Bl 7.2 $P>r kgl =8 s B AR E A 7§

712 FokFERG

BIRehh FAcA TR g S RA A e M EE R R
BEA LR P E AR R R BB TR L TR BB A ks
TR E R IPAORFR R AT R E PSR Y R RG22 kg d
W AR AT F o kaund d EEE R EFR G Mo LRI E

4G R Fm R ok E Bkt £ B ORE § (geoid) o 52 oK R

<

MRS R B AR (DEM)E A A 0 Y2 FARA A & A L s

BEDIBAM A B KEERREY T3 R BT o FE 40(2010) % £ 2 i 4

BF Bk PR B G H5NE A5 T G R R R IR 0 @ % il (e B AR TR
52000 & + 7 47 B Aa(SRTM)*S & %8 B 2 542 pt SRTM B 42 & it

=3 EGMO6 > #tp WA R B 2 3601 > 2 B RTA G & Fla w5

NI TRBIARSE ZE4 L A=kiE(Hwangetal, 2007)- B 7.3 5 > 5%



ERIFEPRA LR R R ES B4 B R BB MR
B 2

T
Bk HKIE L0 2R p g S FA R R 0 B E R

-3 3

HAEREE AL MEPEA o B IR EAA IR G ETRI EOTR -

arca (km”™2) arca (km”™2)
400 “EEF}--i— - 9000
350 4 mﬁt;a(x: 5k R000
300 ] ! - TO00
= b 6000
= 5000
200 -
= 4000
150 4 L 1000
100 9 r L 2000
30 1 EEEEEEB ALY
i - .,.l.l.,.l.l.,l.l.,. —TT 0

1 2 3 4 5 o 7 & 9 10 15 20 25 30 35 40 50 o0 70
water height (m)

Bl73 20 %F R BUWHRBL IR BRDFER 42 H L XBI(GES

% (% £ 4r, 2010)

73 RIBEFAERLN
BRCBFEBALAL T AL g Bent B oREG BN BT S
BRI I AR AT

29 oL
1. B#EERE-S B -LEg 0

\

[ ]
[ ]
[ ]
® I RE Y Rt s kG i R

2. iw#} eGPS xhihih T

® TEHEFMAEALLBLIFIRAFT AT FHALLR
® i dr-KIERIE KA eGPS e B o RIERFE R F L
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® % i GPS ;- %_eGPS -3 i & 3
® 3 4c T 5| eGPS #r#Y chiicdy ALy

1 5BL~ eGPS it * eIk 3 & < B e R RT3 F 7
it F AL

241™ i@ % ¥ HIGPS T FA(AMERNH B BFF) kG
FFARAARIRY H i 3R
@ BrE B AL ZAAELRE

LTL b AL FARARLIEE S Hioc

Ah AN | AHg | AH | X R

k-2 | 3.140 | 0.230 | 2.910|2.732 | 0.178

% h-AM | 6633 | 4062 | 2571 | 2.241 | 0.330

W hz-FhFs | 10.977 | 4.388 | 6.588 | 5.715 | 0.873

FP-f s | -1.231 | -2.135 | 2.492 | 1.924 | 0.568

IR R
1. AR Z 2 B HAE R AT hGPS 2R EE; B3 AT ¥
21

(s

2. % eGPS:E R kAiv B % HgA

MT - RGP AL RBAESF L P2 eGPSHIES %2 2 4B
EHEEE S - B L4 Az kR X 126 BEE(4eB 1 A1) o — E oK gL T
4 % eGPS zb2. ARP i¢ * — % kMR T E R E sigma = 2.5 mm/SQRT(K) -
> eGPS BRIz sk g R Y S 10-15cme & 7.2 &% &7 v i Bk avk

P FEATFHA LT LR G 2 T3 70 GPS 5k 3 #
fot Bk G W RHE DR RERLTLTT 24
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jZD' 1217 . 23 - 23

23 23
p
g
/
*
7
% * .
€ me ;
B 22 1 22
Iy .
227 227
1207 1217
T et
0.3 -0.2 -0.1 0.0 01 0.2 03
120 1217 difference

B 74 (@Q)eGPS iz~ #® ; (b)eGPS T % £ 8 A 7% F

% 7.2 4 B i gzt Geoid-based = % #22 TWVD2001 &+ 2. £# 8 » H =20 %

ZLEL 27 eGPS h | Geoid-based H | TWVD2001_H TR A
*F2 | TMAM 58.722 34.632 34.5969 -0.035
ok DAWU 40.980 17.603 17.6080 0.005
i FALI 41.650 19.700 19.6860 -0.014
SO KDNM 58.260 36.118 36.1240 0.006

% 7.3: eGPS 1 Geoid-based & B £2 TWVD2001 &+ % 2z £ B %2t H iz ®

b i B i I HoF i

Geoid-based_H 0.299 -0.234 0.011 0.077
-TWVD2001_H

TARE B* (¢ R ko)

4y
;u

TAERY WA BHRFELE S REG IR R Db
5 4o
1) L—i‘;lﬁ.l #%(Bridge engineering)
A 2008 & > F § 74 A MengR < B ok G 38 % Helmert's 2" condensation
WHEFFE R T 1364 8F 4 TR kY £ 4 H L EIG04C
T4 A REGRE 1S BB MH A GPS/lLeveling FH e R 9 5
0.004m -
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B. *tiEXETRES )f@ﬂ* Lietal (2009):* & ¥ is 4 B-3R/3 /B % B ofit
Spok®Eg o % 7 106 8LE 4 FALZ2 37 X 37 SRTM sndicig &= A5 F
Lo g * 24 GGM02C &2 WDM94 >3 & 4 HHAliv 5 24 £ 4 5
it * Stokes 2 5% 457 Helmert’s 2™ condensation I #; % i (748 % ¥ -k 2
oEntE o €4 2 KRG ¥ 16 B % o A 9 GPS/Leveling t #2 {8
AR X 5 0.016ms HR & A%+ kB 5 (B & GPS/Leveling i8) e &
9% 0006m e 3 REAAMFEK DT P BELLFHAE TR
Pt kg 8 GPS Hsk AT g2 2 S 7 P 5 BATOAE
g

(2) =1 #2(Highway engineering)

A. Li et al. (2009):* & 7 ¥ i & & -1 -k -% & F + (Yiwu-Mingshui-
Luotuojuanzi) = B33 7 cnF B [~ o K g K@ et i 2t 21 42
duEk o @ * 7 3360 BEE 4 FARLZ T B B M R - GPS/Leveling F L
B EGMO8 ¥4 ¥ £4 3> F 4 24 # k& d ok 29 % 0.040m

B. J&* 3t 7 - Bi(Mianzhu-Maoxian) > B2E 3k #7358 e 38 MR+ B oK
Bg g * 7 576 8-F 4 FALZ 20 B GPS/Leveling 4L > %4 £ 4 335
EIGENO4AC » & 4 23~ kB q HREAFE A LG H R L, WY
% 0.045m 22 0.015m (Li et al., 2009)

(3) ¢ % £ 2= (Disaster area reconstruction)

A, L7 2008 &% " (Wenchuan)d 2 % R st B KB G BT IF L L
FWPEEEEDT RN XS R EG LW 2007 B E 4 F
#2122 B B 4 B 0 GPS/Leveling Fi:iE 7345 » % chgd £ 4 4
% EIGENO4AC, £ 4 28 A bR BEq BREA A+ LB G HR LS
% 0.045m £ 0.015m
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B. 2010 # 2P R X "SRG A wlid* 7 729 &4 FTHET
B % # & e GPS/Leveling FALiE 735 > & ek ¥ £ 4 335

EIGENO3C » & 4 ;2% ~ R B 5 crofF & ) 5 0.046m

® B B 73R & (National State Bureau of Surveying and Mapping , SBSM)
e SIS BARORSEHFE S RER FA T TS X RPEEEEE
FRINPIEDOFT R - WX FEEAR® o7 ML Hhs R ERET R
S I SCECE N HI R B SRl B ch I B e =

BARAG Fd mgpdiig g o AR L GPS BB MR R B E

4L
8. B3

A d e M FE LB R DI N REG B AP AR L
Rt AW BT 2 g deT

rF s ok G H05 e g Fe 3R (http://lwww.gps.moi.gov.tw/sscenter/)

B 2 B % ¢ o (http//www.nlsc.govitw) 2 ¢ & A
(http://lwww.moeacgs.gov.tw/) 1% T_5 #8533 &2 & F #E 3L cnF > i o Fu A
te ok i ey

AL R E PR AR TF Ry kR G BN R TR AR

SEPRHEG C SRERE T SAREAERTG S HFEG LR SHA

TS

o it d e Bt Bk N Ak A WD F DEM ¥ 1 53 T &
a PR

SHBAILAL R WD ARGTY A E T B S BRI G R
eGPS fie & s * fihg AR 1

Jet A E T B A BRI G N2 GPS SRR Bip b, B30

AL ZRET B RARLR
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