B3 3ZIEARER 106 BFESE 1 E2H]
EITHERESERESARAE

rARIAEZR RAEACR) B FEABDERMNMERE ) EX P4 % 01 HRe5M: 120nin
£ 2R %1 &

(open book FEASEEE AT FRIN HFSF)
38 K3
. RIBAEEFEE —S/KEHIEE AR TSRS TWVD2001 4P KEE B

STERE S EEAER -

() P77 7K B A /K 4B R A P22 R MR R DA /K E B 2 B B DA K
HEERSZEEA—EtbRa - SAPwm -

(b) BT KEFRSFSHIEET » MRERM—RKCERGRERENZEH S —i%
5| EET TR R RN, - 5 (Bl F S ALY K - SRS EEFTRISIE? SHh>
(BUE R G Y S35 R K TRTET 2 (B — (B AR K mEDH] - A8 BB R - IEs
BESE R SERE)? WIS KERE RS - 1B S 40{A?

(c) BUE REIR/KERIRKER - BEENE @ fRUVKEES [BEaiE S22 - Ra DUk
SKKEEVERIAE A /KERE IE S5 ? IR E] DAE R /KRS T 5 G R 48 T [5)) At K
ZEAAER/KEERLENS? R DIES SR A 240 B SR A CEEfL B
57 QIS mIok Y - (RB R E TS NS ER D, ?

2. B P (cos¥)F n [ Legendre ZIET, » ¥ BBREIME » 0<¥P <7
(a) o EHERE

ot Pleost) = o 6sin sy ~3costnfiny) sin’ )+

(b) slaTamiE ¥ € [0, 7] AR » S {EAR B U2
(0) EA@)Z FEE R RS - BarEIEFEAg DRSS E R R (R EEE

HL 2L cosy) pdr

7 T % A R e o B B P R

3. #EME (altimetry) 7] DIZHEERNET 7 RS /K E S HYEDH] » 253K LA Inverse Vening Meinesz
welaTHRENRY  WHILEEE AR A K
(a) BLIT7AEZERERE SRR Sea Surface Topography FLZEIE? & Hi &%
(b) A= ERE]EETHE Sea Surface Topography?

BMyx@RELRIEZEA



B 3B K2R 106 B2FESE 1 22 Hf
EILHEREEAESASAE

IAIEZEZ AEaA(R) HB  REABGHEAGMEEAN) #4548 01 FRXeia: 120nin
RZR %2R

Satellite Geodesy (open book)
1. Compare the satellite navigation systems GPS, BDS, GLONASS, based on (1) navigation satellites

(the sky component) (2) signal structure, and (3) positioning accuracy. (30%)

2. Explain the perturbing forces acting on a low earth-orbiting satellite such as Taiwan
FORMOSAT-2. (30%)

3. Explain how GRACE detects gravity changes.
(a) The key measurements of GRACE. (10%)
(b) How such measurements are used to compute gravity changes. (10%)

4. Answer the following questions about InSAR.
(a) What is the principle of InNSAR? (10%)
(b) Show how InSAR is used in land subsidence detection. (10%)
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I. Please detail all you know about the Height Modernization including concepts, applications,

advantages and limitations. (20%)

2. Please explain the difference between standard deviation and root-mean-square-errors.
(10%)

3. There are many systematic errors that can affect GPS positioning accuracy. Show methods for
reducing the following systematic errors.
(a) lonospheric effect (5%)
(b) Tropospheric effect (5%)
(c) Clock error (5%)

4. In the Gauss Markov model of parameter estimation, the design matrix can have rank defects.
(a) Show one example for the Gauss Markov model with rank defects. (10%)
(b) In your example, is the residual vector from the least-squares solution estimable
(unique)? (5%)

5. There are several statistical testing widely applied in surveying.

(a) For detecting “outliers™ from observation, what statistical testing(s) could be
applied? Please describe the(se) testing, including the null and alternative
hypotheses, the statistic form, and probability density function on which the(se)
testing are based. (15%)

(b) What is “chi-squared test “(x*) and how it could be applied? (5%)

6. There is a distance between A and B, measured 5000 meters. The ellipsoid height is known to
be 1000 meters at A and 10 meters at B. The geoid height is 15 meters at A and 0 meter at B.
(a) What is the distance reduced to ellipsoid if the earth is taken as a sphere with
637 1km radius? (10%, Please list all digits computed)
(b) What would be the distance reduced if the orthometric height were used? (10%,
Please list all digits computed)
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