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Abstract

Global warming melts polar ice, changes ocean currents, creates variation of local
climate, and inundates low-altitude regions resulting in disasters to mankind.
Accordingly, developed countries including U.S.A. and U.K. spend great amounts of
efforts and money to plan and manage research activities on polar ice which is regarded
as a key indicator of climate change. The proposed research aims to provide basic
information for chasing and monitoring the melting phenomena of polar ice through
multiple GPS to enhance the GPS quality.
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3 1. Distance of Latitude and Longitude

2O GPS H A9 129 2AAZ(m) GPS A9 2AAZ 3k(m)
H = 0.00001 °F 24.697 0.0148182
9 = 0.00001 ok 30.828 0.0184968
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1% 2. Concept of Triangle CG finding
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S acquisitions algorithm
No No
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‘ New-Lo.1 |(Newaa.1 | |NveLo.3 H New-La.3 ‘
] Yes |
‘ New-Lo.2 H New-La.2 ‘

[ Yes ]
‘New—Lo_ll H New-La.4 ‘

_97_



e WEE VEer 4 FEow FEste] GPS dolE e 548 AT w4ste] o=
71HE AREEEATE obeie] 3= 0790°, 907180°, 1807270°, 2707360° o & EEsle] AL 4l
B 7AEA dHolHE YEY

3t 1. part linear regression

Y2l 1.07528679] ~9850, 944645 | v-2 & 092933481 9185.331428
000538126 42 80601793 000292933 10,94586% 14
0~90° 0.99797942  0,00029902 1 0.99797942  0,000278321
100756,977 204 100758,977 204
0.00900904  1,82404E-0F 0,00780492  1,58024E-05
v-2{= | -060361 1137822431 [y-2= | —185622] 18844 75029
. 0001118 1414781727 0.005065  11.45104077
90~180 0.999113 0.0001279071 0999713 0.000311157
291734.3 259 291734.3 259
0.0103 9,14447E-06 0.028245 2 5076E-05
Y2 | 1.035173] -9368,369148 [v—2E | 0962842 9061,93793
0.004874  61,70243879 0.004533  16,93980475
180~270° 0.996708  0.000277544 0.996702 0 000267672
45109,87 149 45109,87 149
0.003475 1,14776E-05 0.003232  1,08756E-05
¥-2{= | -0.68594] 1115454746 [v—2& | —1,70636 1903586874
0,000443 5606733397 0.00129 4.819295651
270~-360° 0.999826  9,8347E-05 0,999826  0.000184417
1750414 304 1750414 304
0.016249  2.82196E-06 0.047319 8,.21202E-06

ol Al AF gk viel Zo] A7 GPSE o] &3 AXFAHS AAE 3melA BAE 15m7t
Aol A oA HAT ok fALAE Fol7] 9814 DGPSE AFEE 4 Q=)
Q2+ 30cmeolstE WASHA| R v go] 2000740009H] o2 AWk GPS7F 207507
Al Aol mls) AA= 408 BA= 2008 7bA] & H]go] F77F At o]y g o]{FE 91A
Z474n 7 H8s8t HA FEsha k. A" GPSE ol 83HA YA AE Imuvtoe®
=t oS W HEst 2 5 ds Aotk ol& 98] IMU(Inertia Measurement
Unit)& AR&ste] A4 9% 245 &9 F Atk IMU= 35 7FEEAA 9 35 Z4&54

N7b MR s AN =gl

aY 4 IMUE °]83 7tEx 574 o

GPSE ol&3te] 14 AAE FAHs= 5o GPSHlolH &= ¢F 10mutd HelolA =
HolwA ZAo] ek AW IMUZ ol §atd g4l §7] mie] &% 4ol dol
Eh WA 9 Aclth ol 54 ol8ee] PSSl doltlE MUE ol§atel 17

@+ gk

_98_



2.

2 M

%Ac‘rive Anftenna

1 Hz GPS Clock

Tri-Axial w2 -
- '=-> 16-Channel
Accelerometer o 4 Hz, GPS RS=232 GPS
1; Aiding Interface
Tri-Axial %C’: N i i
Rafe Sensor T o éu GPS Position (X.Y, Z)
g Velocity (X.Y.Z
Tri-Axicl > DSP bl
Magnetometer U Calibration e
N RS - 232 Rall, Pitch, Heading
e EKF Algorithm Digital 3-Axis Angular Rate
Sensors Output UTC Time(s)
19 5 GPSeF IMUE o] &3 91X 574 Al2=® Ui 7=
3o 19 IMUS GPSE o] &3t 914 54 A=gS FA4F dojth 3% 7H&5 %
WA} 3% A%% A4 i 35 A7 Mg AN BAe 9% LEAAE et
WAASAIEE 721 7Fs3 GPSE o] &3 Al2®lo|t)

29 6. IMU &

IMUAIA 9] dlolH AHEE $¢3] Embedded Micro Controller®} DSP=

.llllllllllll.llllllllllllll.llllllll.lllll.llllllll.l'.
u
s KRENEEEEEEEEN, u
" m ™ B System Digital Outputs and Inputs
u
: : XIiY!IzZ : XYiZ High-Speed m (Pins 1,2)
"] Gyros ] Programmable s Sampling & » RS-232  |«—® Crossbow Serial Protocol
: : (MEMS) : Low-Pass Filters M (A Port) m X! Y1 Z Acceleration
n n - = Roll/ Pitcn / Yaw Rate
: : xiviz : XYZ 16-BIT . Aot m X/ Y [ Z Magnetic Fields (NAV/AHRS only)
m m | Accelerometers - Programmable |— Ap Compensation :Rolqu:uthsw Angle
: : (MEMS) : Low-Pass Filter _ i W Positicn / Velocity (NAVAVGS only)
" m u e m Built-In-Test
L | Sensor u 44— RS-232 n
L} - - il o -
m m | Temperatures u Kalman Filter (B Port) ..:— Optional use port (Pins 7,8)
L] L N y . External GPS Input (VGIAHRS)
: : 6-DOF Sensor : Ll L
" om Cluster = :
- L] L
g SANEEEEEEEEES u
. .
. XiYiz »| Rrs232 | Internai GPs Output
= GPS Receiver L} (NAVVGS)
ters (BPort) | m
" (WAAS) -
] NAV/AHRS only ; =
u NAVIVGS only D —————— Lt L GIE]
-
» B NAVIVGS only
I NN IEEE NN NN NN NN NN EEE NN NI NN NS EEEEEEEEEEEEE

x
=

= tholo] 13

AABE S BRBEE ol §3ko] 9 eAE RAS A T,

3. &

WelAES 4, mUHgsy] 98 JAAE A7 BUHPS d5ke] B Aol A
© UF GPSE ol8% 94 24 A29 2 FA ASAL9S A, 483 @ o
% GPS BAEES ol g8] ANAFEE FRd A2 WAl Axste] AT RUHS



slaAb sk}, ¥ IMU(Inertia Measurement Unit)S AF&3Fe] H 2 9% Q%)
stglom, Hloly 419 HotAds wWekstuxt GPS 37HE o] &3te] dHolE
sharzt ke

a2 =

2 dFE FEAGE HETA7 MR AsHTEAGRIEHAAG A ] A
ADO7T=EZRCO2)° o Fa=HANeH, syt 5A 715L A& (RO1-2007-000-
20194-0)¢] LR A Po 7 o] FojHHF T}

o Es

oG, AAF, £, F9F, AAF, ARE, 4719, 2071, A, 2000, A WHEEE
AL, Al 2~ T51p.

Fed, §5Y, 454, 1998, AFedset Ads dHEAETE AxAH HE YEE
), g x| F8k3] %], v, 19, p. 101-106.

A, e, olbg, 2002, AF/HA e dE WHe HT FH, dwA st
ﬂZ%Z%Eﬁ?ﬂﬂﬁ%‘ﬁ<%%&“ G A 38k A, v, 23, p. 614-616.

54, oY E, FET, AA, AAF, 2004, AF/NA FHolA wFE W FH s vk
}:ﬂ

Ocean and Polar Research, v. 26 n. 1, p. 1-10.
Arthern, R.J.,, Wingham, D.]J., and Ridout, A.L,

measurements over ice sheets:

2001, Controls on ERS altimeter

Footprint-scale topography, backscatter fluctuations,
and the dependence of microwave penetration depth on satellite orientation, J. Geophys.
Res., v. 106, n. D24, p. 33471-33484.

Bird, E.C.F., 1993, Submerging Coasts, John Wiley and Sons.

Davis, CH. and Ferguson, A.C., 2004, Elevation change of the antarctic ice sheet,

1995-2000, from ERS-2 satellite radar altimetry, IEEE Trans. Geosci. Remote Sens., v.
42, n. 11, p. 2437-2445.

Douglas, B.C., 1995, Global sea level change: Determination and Interpretation, Rev.

Geophys. v. 33 Suppl.,, American Geophysical Union.

ENVISAT Altimetry over Ice Caps, ESA POTAL: http://eopi.esa.int.

Fleming, K., Johnston, P., Zwartz, D., Yokoyama, Y., Lambeck, K., and Chappell, J., 1998,
Refining the eustatic sea-level curve since the Last Glacial Maximum using far and
intermediate—field sites, Earth and Planetary Science Letters, v. 163, p. 327-342.

Meier, M.F., 1984, The conribution of small glacier to global sea level, Science, v. 226, p.
1418-1421.

Wingham, D.]J., Ridout, A.]., Scharroo, R., Arthern, R.J., and Shum, C.K., 1998, Antarctic
elevation change from 1992 to 1996, Science, v. 282, p. 456—458.

- 100 -





