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Clarification of the mechanisms of gripping pattern changing in the tendrils of
Cayratia japonica and its application in engineering

Kazuya, Saito
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Cayratia japonica (Thunb.) Gagnep. which belongs to the Vitaceae family can
select proper tendril shapes according to support shapes despite the fact that it has neither "
brain" nor "eyes". In this study, we conducted an experiment to investigate the success rate of
gripping by contacted supports of various diameters. We also developed the 3D motion tracking system

of the tendril to investigate the 3D shape of coiling process. Our results showed that the tendrils
of C. japonica tend to coil at a fixed diameter until contact occurs regardless of the shape and
size of the object.
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Fig. 2. Phase pattern of coiling response.[1] Temporal change in coiling response with three steps was
obtained from direct observation. The illustrations and pictures in the frame represent typical examples of
the coiling form in each step. For the illustration, green line represents the shape of the tendrils and yellow
triangles represents the contact points between the tendrils and the supports. Three scatter plots represent
the effects of tendril length and support diameter on the results of the phase pattern. The left, centre, and
right plots represent the results of first, second, and third phases, respectively.
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Fig. 3. Model that causes the initial phase of coiling response. [1]

Two illustrations on the left represents the rules of coiling movement assumed in the model. The green line
represents the shape of the tendrils and the yellow triangles represents the contact points between the
tendrils and the supports. The purple triangle means the minimum coiling angle of the tendrils. Top and
bottom right figures illustrate the expected coiling response when the tendrils are in contact with a support
of small and large diameter, respectively.
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Fig. 4. 3D motion tracking of the tendril coiling on thin
support. Tendril of 89 mm length was placed in contact with
1 mm diameter rod. The vertical axis of the graph is the
bending angle at each marked position. After the region
where the angle changes rapidly (transform stage), the region
with almost no change (stop stage) appears. The
representative shape in each stage is shown in the upper
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Fig. 5. 3D motion tracking of the tendril coiling on thick
support. Tendril of 69 mm length was placed in contact with
40 mm diameter rod. As in Fig. 5, after the region where the
angle changes rapidly (transform stage), the region with
almost no change (stop stage) appears. The coiling diameter
in stop stage that was calculated from the 3D coordinates of
the markers was about 16.1 mm.

figures. The coiling diameter in stop stage that was
calculated from the 3D coordinates of the markers was about
20.4 mm.
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