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Abstract: To ensure the angle measuring accuracy of a shipboard theodolite, and to compensate the er-
rors of the station position and ship-swaying measurement, the effect of attitude data on angle measur-
ing errors was analyzed and a ship-swaying error model was established. On the basis of the model, a
scheme for calibrating and measuring the equipment was given, and then a shipboard stations position
correcting algorithm and data post-processing method were proposed. First, the ship-swaying error
model was build, and the formulas for the effects of measuring errors from the ship’s head, pitch and
the roll on measured azimuth and elevation angles of the equipment were given. Combined with the e-
quipment indicators and mission requirements, a scheme for calibrating and measuring was established
and the measured angle ranges to ensure the accuracy of the equipment were given. Furthermore, a

measuring method of station position and its correcting method were proposed when the equipment
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works at special working environments. Finally, a data post-processing method for shipboard equip-

ment was explained. Experimental results show that the Root Mean Square(RMS) of angle measuring

errors of the equipment are less than 57" for the azimuth, less than 34" for the pitch when the ship-

board accurate attitude measurement system has angle measuring errors at the head of 1. 2",

pitch of

24" and the roll of 24", respectively. The result has basically reached the optimal theoretical accuracy

under this measurement conditions.

Key words: shipboard theodolite; angle measuring error; position error; ship-swaying; data processing
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Fig. 1 Layout schematic of shipboard theodolite
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Tab. 2 Calculation results of PA
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Tab. 3 Calculation results of PE

PA R/ Fe RINA/ B RINE/ PA f// e /NHA/ e/ NRE/

PE K/ e RIA/ s RINE/ PE f// f/NHA/ B/ MAE/

@ (@) ® @ (@) (@) @ (@) (@) @) (@) (@)
13.37 0 4.8 0.002  331.2 36. 6 4,24 0 22.8 0 129.6 37.8
14.62 0 7.2 0.008  356.4 40. 8 4.24 140. 4 52.8 0.12 0 37.2
12. 38 0 7.2 0.002 360 43.8 4.24 140. 4 52.8 0.12 0 7.2
13.69 0 10. 2 0.002  349.2 30.6 4.24 0 52.8 0 129.6 7.8
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Tab.4 Comparison values of station correction (m)
RX; RY; RZ, rX; rY; rZ;
—2 515 255,31 4 261 858.93 3758 316.91 —2 515 255,39 4 261 859.00 3758 316.89
—2 515 341.79 4 261 817.87 3 757 928. 84 —2 515 341.90 4261 817.92 3 757 928. 83
—2 513 748.33 4 261 826.01 3757 624.02 —2 513 748. 35 4261 825.93 3 757 624.07
—2 514 184.56 4 261 866. 40 3756 316.01 —2 514 184.60 4 261 866.49 3 756 316.05
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