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Planar cable-driven parallel robot with fin-like chains
for water jet impact acoustic wall inspection
(Evaluation of the stiffness enhancement effect
through analysis based on stiffness matrix and experiment)
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Nanato ATSUMI™, Yusuke SUGAHARA™, Wataru TOCHIGI™, Yukio TAKEDA™,
Katsumi YANAGITA™, Ryo MIZUTANI"?, Satoshi MITANI™ and Ryuta KATAMURA™
T BT3RS Tokyo Institute of Technology
2 RS Kajima Corporation

The water jet impact acoustic method is the wall inspection method to detect the concrete flaking by analyzing the
sound generated by the water hit on the structure. The authors are developing the completely constrained planar CDPR
(cable-driven parallel robot) to move and position the device for this method facing the wall. In general, the planar
CDPR has relatively low rotational stiffness about the axes on the motion plane, which gives a non-negligible effect on
the positioning accuracy of the water jet. Therefore, in this paper, the fin-like chains which mechanically improve the
rotational stiffness about the axes on the motion plane are proposed. They are rigid-body chains, which can rotate only
around the normal axis of the motion plane. The effect of the mechanism is discussed through the analysis using the
stiffness matrix and the stiffness measurement experiments using the prototype.
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Fig. 1 Concept of planar CDPR for water jet impact acoustic wall inspection
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Fig. 2 Concept of fin-like chains Fig. 3 Model of planar CDPR with fin-like chains
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Table 1 Displacement of the platform with fin-like chains (Red point: measured value, blue point: theoretical value)

Displacement Displacement Angular displacement Angular displacement
in X-direction in Z-direction about Y-axis about Z-axis
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