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Precision Comparison of Trigonal Height Measurement and

Four-Grade-Leveling Measurement

Tian Fengliang, Zhu Fangcai,» Cao Weijun
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Abstract: According to trigonal height measurement principles and methods in plain and slight high terrain, mea-
sures an annexed leveling line respectively by means of trigonal height measurement and four-grade-leveling measurement,
applies error propagation law to the system analysis and compares the measurement accuracy. The results show that the
measuring accuracy of total station instrument is slightly higher than that of leveling instrument, and convenient for use,
small restricted by topography and high work efficiency, so the trigonal height measurement can replace four-grade-
leveling measurement.
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Fig. 1 Diagram of annexed leveling line
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Fig . 2 Schematic diagram of trigonal height measurement principle
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Table 1 Trigonal height measurement data

m
M % wg 5 % $ ﬂ] =
] FE e & = 2

DK027 66.788
Cl 334.367 0.609 -0.613 0.611  67.399
Cc2 265.565 0.035 -0.039 0.037  67.436
C3 115.024 0.186 -0.180 0.183  67.619
C4 142.260 0.157 -0.613 0.159  67.778
B2 121.890 -0.253  0.255 -0.254  67.524

JEa 979.106 0.744  -0.749 0.747
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Table 2 Four-grade-leveling measurement data

m
W5 £ W 3 [r] B B 2 =
DK027 66.788
ZD3 75.6 0.467 67.255
ZD2 128.3 0.029 67.284
Cl1 149.9 0.107 67.391
ZD1 128.9 1.130 67.521
Cc2 135.7 -0.080 67.441
C3 114.9 0.187 67.628
C4 142.4 0.142 67.770
B2 122.3 -0.255 67.515
Bt 998.0 0.727
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Table 3 The error sources contrast table of height measurement
by total station instrument and leveling height measurement
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Table 4 The data contrast table of trigonal height measurement

and four-grade-leveling measurement m

A e
DK027 ClI c2  C3 c4 B2

=M 66.788 67.399 67.436 67.619 67.778 67.524
PUSEKHE  66.788 67.391 67.441 67.628 67.770 67.515
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