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Cooperative control of tree frog landing behavior by using motor planning and
real time visual information processing

Nakagawa, Hideki
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Experiment I: The timing and the amplitude of the forelimb extension of the
tree frog were statistically compared between mechanically evoked jump and enforced movement toward
the landing surface. The results showed that prelanding forelimb extension was observed in jump
behavior with motor planning, but not evoked with only real time visual information processing
during enforced movement.

Experiment 11: The timing of prelanding forelimb extension of the tree frog were statistically
compared between jumps to the landing surface presenting 1) static, 2) approaching, 3) recessing
concentric circles. The results showed that the delay time of the forelimb extension increased 2),
1), 3) in that order. This suggested that the timing of forelimb extension was finely adjusted by
using real time optic flow information during landing behavior.



Visual C++ Python

Kamada, Tachibanagi and Nakagawa, 2018, Strategy of landing behavior of the tree
frog Hyla japonica, J. Exp. Zool., 327

Nakagawa and Nishida, 2012, Motor planning modulates sensory-motor control of

collision avoidance behavior in the bullfrog, Rana catesbeiana, Biology Open, 1

300 frames/s, 800x600 pixel



1.5x1.5 cm?

Python

black and white checkerboard

solenoid

% HAS-L1IM

E1

300 frames/s,
800x600 pixel
1.5x1.5 cm?

% HAS-L1IM

=2

300 frames/s, 800x600 pixel

% HAS-LIM

M3



‘:fflgf * FARTLA
YLIAE ‘
25cm

A

500 frames/s, i_ ﬁ

|

#edfi FpC
AvF

800x600 pixel N e

ERA Y—
=A ’

R4

500
frames/s, 800x600 pixel

Python

Expl
Exp2
Exp3

135.4+ 26.6 0.175+ 0.052 60.2+ 31.0 0.252+ 0.15 61.6+ 33.5 0.252+

Expl Exp2 20 Exp3
. oo -
% 160 g E
z A wo 2 E
3 Y A 3 39
E SV vé’A‘, w8 <
g TR N - & g
g AR Pv'\\! l»a(l w 3 g
. ‘Q"llym,_~w wd P
3 A .2 2
§ 0 & g

+o |
04 035 03 025 02 015 -01 -005 0 07 06 05 04 03 02 01 0 04 035 03 025 02 015 01  -0.05 0

time (s) time (s) time (s)



amplitude (deg)

| "P<005

Exp.1 Exp. 2

0.049+ 0.00013

BEERSR (s)

Exp. 3

0.037+ 0.00017

0.07

0.06

0.05

0.04

0.03

0.02

0.01

144cm/

time-to-contact (s)

100cm/

Exp. 1

0.059+ 0.00014

V=7

FHUEE

Veyvar

Exp. 2 Exp. 3

0.02 0.04



1 0 0 0

Hideki Nakagawa, Ayaka Takasumi 38

Changes in landing behavior of the tree frog, Hyla japonica, depending on distance toward the 2021
point aimed at landing
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