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Briefly explain the difference between true north and magnetic north (5%).

The included angles given below are recorded at stations forming a closed traverse survey around
the perimeter of a field. Determine the amount of angular error in the survey and adjust the values
of the included angles, If the azimuth of the line BC is 45° calculate the azimuths of the traverse
lines and the corresponding values in the centesimal system (15%).
Station Included angle (degree-minute-second)
122-42-20
87-16-40
133-08-20
125-55-20
92-47-40
158-06-40

ol lea il lw i [ R o

In a geodetic survey the mean angles in the following table were observed in one triangle, each
having been observed the same number of times under similar conditions. Side AB was known to
be 37,269.280m long. Estimate the corrected values of the three angles. Take the radium of the earth
to be 6383,393 km (15%).

Station Mean value (degree-minute-second
A 62-24-18.4
B 64-56-09.9
C 52-39-34.4

GPS phase observations are used for precise kinematic and static positioning.

(a) How double-differenced phases can eliminate (remove) satellite clock error and receiver clock
error? Use equations to assist your answer. (10%)

(b) How triple-differenced phases eliminate (remove) integer ambiguities? (10%)

Let I, oPy ,nAm be matrices and the subscripts denote the numbers of rows and columns). Show
that the following matrix is idempotent:  (15%)
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6. The 2D projective transformation (i.e. Equation 1) describes the geometrical transformation
between two coordinate systems using 8 parameters. The coordinates of control points P; to Py are
[(ur,v1), (x1,y10)], [(u2,v2), (x2,¥2)], «-. [(Un,vn)s (Xn,¥n)]- Please answer the following questions :

__atbx+cy | __ dtex+fy
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(1)

(a) Please provide all the details of calculating these 8 parameters (i.e. a ~ /) using least squares
adjustment. (20%)

(b) How to assign the initial values (i.e. as ~ A0)? (10%)
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Physical Geodesy

1. SeEREVE LR DABKERE I e MR BRI A R AR o (HERERER s R
—EEFILLEE 0 Bl 180 7 EERE RS - HERMAREEEER 3 GW
BIRFEEE BN - B LM RIS — R E
AP PR BERREVELEER A - (25%)

2. TEEENAHUSIRBIANES - TR EEBE NEEENETHIEESE 5
2 M BRI TR B AR [ i R  lindirect effect)? SERMFRfGE
J18LE (Bouguer anomaly) » HFHZERIEE (free air anomaly) [FEE 11 B ¥ 515
H R B - (25%)
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4. FENSEN TR KEAIHERRE (ellipsoidal height) - EERIH R 2
ERETEENEEOEE MR R R HRE - K - A
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Sateliite geodesy
Time: 60 minutes

Open book
1. Explain the relationships between the following time systems: LAST, GAST, LMST

and GMST. (20%)

2. Use the expression of the rotational velocity of right ascension due to the earth’s

flattening)

. 3
dd? =y, 3na, cosi

a (1 ~ez)2

to explain how the altitude of a sun-synchronous orbit is determined for a given

inclination angle (7). You need to show all the parameters in this expression. (20%)

3. DORISis a French positioning system widely used in satellites launched by the
European Union. Compare DORIS and GPS. (20%)

4, Use the following figure to explain how waveform retracking in satellite altimetry
works. (20%)
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5. Use a diagram to explain the following terms about InSAR, (20%)
(a) Interferometry
(b} LOS range change
{¢) Perpendicular baseline
(d) Parallel baseline
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