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Abstract

We developed a novel claw-wheel transformable robot, Clawheel,
which could move on flat ground, stairways, or uneven terrain
environment efficiently with a fairly simple structure. The robot can
switch between claw-mode and wheel-mode by folding the front
part and the rear part of the robot through a pitch joint in the middle.
Clawheel is also equipped with various sensors and communication
modules, such as, webcam, positioning and motion sensors, smoke
and gas sensors, IR human detector, voice sensor, etc. The Clawheel

can be remotely controlled by iPad, iPhone, iPod, PC and so on.

In the wheel mode, it can move smoothly and quickly on flat ground,
and the claw mode is used to cross various uneven terrain or climb  Fig.3 > Claw-mode
stairways. This robot can be adaptive to various stairs by appropriately
controlling the transformation mechanism. The concept of Clawheel
has been verified by both simulation and experiment. Compared
to the other hybrid robots, Clawheel is easier to move in various
environment because of its simplicity in structure and control
strategy. Moreover, it is fairly cost-effective in terms of its powerful
functions.

Experimental results show that Clawheel can move easily through
the rugged terrain with repeated obstacles less than 15 cm in height.

For stair climbing, it can climb up to 23 cm if the stair depth is longer

than the robot length. The transformation between wheel-mode and
claw-mode only takes 10 sec. In the wheel mode, robot can reach up ~ F194 > Wheel-mode
to the speed of 52.7 cm/sec for moving forward and 127.2 degree/

sec in steering. For Clawheel Il, the transformation between two

modes only takes 6 sec and 1.75 sec in average for climbing one stair

with 15 cm high.




