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Design and test of cable based airborne capture mechanism for drone
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Abstract

We propose a capture mechanism based on the principles of fishing nets that can be mounted on the drone
using cable. The gripper mechanism, mainly proposed for the drone is heavy, and is limited to catch
standardized objects. In contrast, the proposed capture device in this paper is light, flexible, and can capture
various types of objects from a long distance. The theoretical relationships between cables and mechanisms
were analyzed. Finally, the capture device was designed and manufactured to be installed in the drone (DJI
S900) to conduct capturing experiments for various objects and verify the validity.
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Fig. 1 Schematic of the capture mechanism
a) Folded configuration
b) Deployed configuration
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Fig. 2 Sectional view of folded configuration
a) Front view b) Top view
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Fig. 3 Sectional view of deployed configuration
a) Front view (b) Top view
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Table 1 Specification of cable based capture device
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Fig. 5 Working process of proposed mechanism
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Fig. 6 Schematic diagrams for shape change and
load analysis according to the condition
a) Folded configuration
b) Deployed configuration
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Fig. 7 Force diagram for Framel under folded
condition
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Fig. 8 Static structural analysis for Frame 1
a) Distribution of material deformation
b) Distribution of stress
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Fig. 9 Diagrams of values reflected for anchor
design
a) Airflow visualization in deployed state
b) Load diagram for an anchor
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Table 2 Variable settings required for
calculation of drag coefficients
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Fig. 10 Final prototype of capturing mechanism
a) Assembled prototype
b) Mounted prototype
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Fig. 12 Field test of the drone with capturing
device
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