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Abstract: To reduce the influence of troposphere delay for precise positioning in hydrographic

surveying, a novel estimation method of troposphere delay was proposed based on the differ-

ential estimation idea. Taking the value originating from a Saastamoinen model as the priori

value, the amended value of the troposphere delay was calculated through precise point posi-

tioning. Taking the residual error of the zenith troposphere delay as the unknown parameter,

the delay error was determined by Kalman filtering. Then, the troposphere delay of the base

station and the marine rover were estimated respectively. These delay values were then en-

tered into the differential estimation model as the initial values, and the precise position of

the rover was determined. The result of boat and airplane experiments show that as com-

pared to the conventional kinematic solution, the locattional precision for boats and the air-

planes is improved by the differential estimation technique of troposphere delay. Additional-

ly, the precision in the vertical direction increased about 17. 6%.

Key words: hydrographic surveying; precise point positioning; troposphere delay; parameter

estimation
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