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1. Please compare the error factors of differential leveling, trigonometric leveling, and GNSS leveling in

determine the elevation (15%)

2. Why does the GNSS receivers have lower accuracy in the vertical component than its horizontal

component? (15%)

3. The following numbers are
AHAc=9.020m; AHpc=8.030m; AHgc=6.970m; AHpc=7.980m; AHrc=9.030m
Ha=91.000m; Hp=92.000m,; Hc=93.000m,; Hp=92.000m; Hr=91.000m,;
Lac=640m; Lsc=360m; Lec=320m; Lpc=400m; Lrc=360m
Hc=? (20%)

4. The figure shows points A(X,,Y,) and B(Xg,Yz), whose standard deviations are o4 and ojp,
respectively. Please address the accuracy of the distance between these two points and the accuracy of

the azimuth from A to B? (20%)
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5. Explain the following terms and show at least one example for each term.
(a) An idempotent matrix (5%)
(b) Matrix equality (5%)

(c) Generalized inverse (5%)

6. Several methods of outlier detection are popular in the surveying literature. Explain the following
methods
(a) Tau test (5%)
(b) Data snooping (5%)
(c) Danish method (5%)






