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A new prototype of Epi.q robot family, obstacle climbing UGV
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Mobile robots and UGVYs are becoming more and more interesting for various application
fields such as surveillance and monitoring. The robot ability to avoid getting stuck by unexpected
obstacles is a key feature. Different robot architectures can be designed and compared using this
feature as evaluation criteria,

The authors, developing the Epi.q robots family, explored the possibility lo combine a
traditional wheel locomotion system with the use of legs for obstacle climbing. Three prototypes
were already built and they proved the effectiveness of the proposed solution. The hybrid wheel-
leg locomotion system developed allows to swilch without external control from an advancing
mode on wheels to a climbing mede using rotating legs when an obstacle, like a step or a stair, is
faced. This behaviour is obtained by means of an epicycloidal transmission,

[n this work a new prototype of Epi.q UGV family, named Epiq-Mod2, is presented. Higher
performances in terms of speed, acceleration, height of climbing obstacle, max slope addressed the
newe design, together with the requirement of complete sensing and control solution, A maodular
approach was followed in order to obtain a structure that can be easily modified. The robot can
work with 2 or 4 driving locomotion units, the degrees of freedom between front and rear axles
can be changed and coupled with different types of steering logics. Finally, the robot height from
ground can be modified and can be adapted 1o different ground roughness.

Smart features such as the communication with a remote controller for data logging and a not-
operated motion are obtained trough a sensing system for measuring motor speed and current and
the use of a microcontroller. Moreover the manoeuvrability and controllability are extended thanks
to the introduction of a speed and current close loop control. Finally different types of control
logics can be selected Lo test various solutions for managing the robot trajectory with several robot
architectures,

In conclusion, the prototype built represents a uscful platform and can be used for testing
several robot configurations and quantitatively evaluate which onc allows the higher robot
performances.

Epi.q-Mod2 mobile robot
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