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Development of a Planar Cable Suspension and Balance System

=1
=

=2

g7, e

=13
=

rol

7(H

=

o

NP E

(Keum-Yong Park!, Jae-Hung Han?, and Yeol-Hun Sung®")

! Agency for Defense Development (ADD)

“Department of Aerospace Engineering, Korea Advanced Institute of Science and Technology (KAIST)
3School of Mechanical Engineering, Korea University of Technology and Education (KOREATECH)

Abstract: This study introduces a multi-purpose planar cable suspension and balance system, capable of controlling an end effector
across a wide workspace via four cables and measuring external loads through cable tension. Designed using cable-driven parallel
robot theory, the system’s performance was evaluated experimentally. Kinematic calibration enhanced motion control, while an
artificial neural network improved load measurement performance. The system’s versatility and high precision provide a foundation

for future research.
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tension.
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Table 1. Load measurement performance with and without the load

correction using MLP.
Fx Fy Mz
Max. loading 12 Ibf 8 Ibf 10 Ibf- in
RMSE(1L4 #) 0.67 % 1.17% 1.10%
RMSE(1L3 %) 0.33 % 0.73 % 0.73 %
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