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  Robots that perform locomotion  in unstructured real 
world environments are inevitably exposed to fall incidents. 
Therefore, it is fundamental to have fall recovery 
capabilities to give continuity to the executed task that was 
being performed . Moreover, these strategies should be 
integrated with the locomotion and balancing control of 
these robots.  In this work, we show a new recover strategy 
for the wheeled-legged quadruped robot Centauro. 

 This robot offers good intrinsic stability as other 
quadrupeds. However, the terrains characteristics are 
complex and require difficult maneuvers to overcome them. 
The heuristic recovery strategy we are presenting here 
employs a state machine, which states were defined to 
guarantee soft and stable transition during the different 
recovery phases. The performance of this approach is 
evaluated in different simulation trials using the dynamic 
model of the CENTAURO robot showing recovering 
capabilities on flat and inclined surfaces.
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We defined a set of static poses of the Centauro in 
which the robot will have a static equilibrium. To 
select such poses, we take into consideration the 
transitions that will be involve. In this way, the 
navigations through the selected states of the robot 
will be smoother, feasible, and reliable. 
The transitions involve in this case include a 
dynamic transition from  pose 1 to pose 2 and 
stable transitions for the other cases 

 The State machine enters into the recovery cycle 
only after the fall is detected for a secondary 
module.  At this point,  we activate a joint space 
invers kinematics that considers joint position, 
velocity and torque limits. In this way, the 
execution reliability will be guarantee.  

 Afterwards, the state machine will drive the robot 
to the lateral falling position to then drive the 
Centauro to the recover the horizontal orientation 
of the body. If a fall occurs during the rising 
motions, the state machine backs to the falling 
position state. 


