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Position estimation system by cable connecting multicopter and helipad
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When a natural disaster occurs, it is necessary to perform emergency restoration work

using an unmanned construction machine. To support the work, the authors are considering a

method using wired Micro Unmanned Aerial Vehicles (MUAV) to obtain an external viewpoint

for remotely controlling a construction machine. For MUAV’s autonomous flight in various out-

door environments, robust position estimation that does not only depend on Global Positioning

System (GPS) is necessary. Therefore, we propose a position estimation method by observing

the slacked tether. In this paper, we describe a development of the helipad that can estimate the

MUAV position by observing the slacked tether, and report evaluation of the position estimation

accuracy.
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Fig.1: Field test of the developed Helipad
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Fig.2: An appearance of developed helipad
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Table 1: Specification of the Helipad

Weight[kg] 29.0
Dimensions[mm)] 780 x 780 x 225
Tether tension[N] 0~15

Maximum Winding Speed[m/s] 2

powder clutch

uniform
winding
mechanism

rotary

spool encoder

rotary motor
connector
Fig.3: Tether-tension-control winch and its control
mechanism
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Fig.4: Measurement device of tether outlet direction
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Fig.5: Plot of measured/estimated endpoint of tether for
straight-up motion.
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Fig.6: Three-dimensional plot of measured/estimated endpoint of tether for diagonal-up motion.
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