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Development of a Real-time Lifting—path Tracking System of a Tower-crane
for Steel Members based on an Integrated Wireless RF Modem and GPS System
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Abstract

Steel frame construction in high places entails many risk factors., In order to improve the safety and
productivity of steel frame construction, a project to develop a robotic tower—crane has been undertaken, As the
first step, a real—time lifting—path tracking system is being developed. In a previous study, a laser—based tracking
system was proposed, While a laser—based tracking system requires at least three laser sensors to detect the x, vy,
z coordinates of a lifted steel member, a GPS—based system has an advantage over the laser—based system, in that
the x, y, z coordinates of a lifted steel member can be detected by a single GPS sensor, To improve the accuracy,
arelative positioning method using two GPS sensors was proposed in a previous study. This paper reports an
improved GPS—based lifting—path tracking system of a tower crane based on an integrated RF modem and GPS
system, The results showedthat the RF modem could successfully send the identifier information to a server a
maximum distance of 1 km away from the lifted steel beam, and the lifting path information of each beam
captured by the GPS—based tracking system was successfully saved together, Also, byusing an improved algorithm
for the GPS relative positioning method, the deviation was reduced to 0.61 m on average,
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