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Experimental Study on Rolling Stability of Quadruped and Hexapedal Water Running
Robots
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Water running animals such as basilisk lizards have an advantage of high-speed movement and
high power efficiency on water; so researchers in robotic fields have been interested in the water
running locomotion. This paper presents prototype-design and experimental study on the four-
and six-legged water running robot. Based on the previously proposed quadruped water running
robot, we assemble a hexapedal water running robot. The legs of the water running robot are
designed based on four-bar parallel link for repeated motion along to pre-defined path. Stability
performance of the quadruped and hexapedal water running robot are investigated by
experiments on rolling criterion. As a result, hexapedal robot performs better stability than
quadruped robot. Based on the hexapedal robot design, we are planning to optimize the position
of legs and operating frequency.

Key Words: Water running robot (+H23 %) Bio-inspired robot (XX ZALZSR), Quadruped robot (4 & ER),
Hexapedal robot (6 5§ Z%), Experimental study (&& )
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Table 1 Design
hexapedal robot

specifications of quadruped and

Design values
Specification quadruped hexapedal
Length 400 mm 400 mm
Width 66.5 mm 66.5 mm
Number of Legs 4 6
Weight 96g 128¢g
Number of motors 2 3
Power 1.232 W 1.848 W

Fig. 9 Experimental set-up to measure the rolling
stabili-ty of robot platform
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Fig. 12 Rolling data measured by gyro sensor

Table 2 Rolling RMS values of the Robot

Experiment RMS(degree)
quadruped hexapedal
1 19.0035 12.6145
2 18.8951 15.5998
3 18.0266 16.2922
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