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1 Introduction 3 Contact model
Learning from natural phenomena is widely considered to To investigate the locomotion of a snake robot in space, the
be important in developing key innovations and has been an contact with the environment has to be modeled. In nature,
inspiration for engineers for decades. One of the fascinating snakes can propel themselves due their anisotropic skin. The
fields in research is the field of biologically inspired robotics effects of surface friction are incorporated as the combina-
[1]. This study will revolve around the locomotion of a tion of an anisotropic Coulomb and viscous type of friction.
snake robot [2]. Due to its small cross-section, a snake robot Environmental constraints such as walls are modeled with
is ideal for locomotion in confined spaces. Snake robots can a spring-damper contact model. The interference with the
be used to inspect a pipe, a collapsed building or areas that environment will yield a penalizing force which can be in-
are difficult to access by any other means. A unique char- terpreted as the exerted normal force from the environment.
acteristic of a snake is that it is very flexible. It can turn
with little space and can propel itself forward using the en- 4 Simulation results
vironment whereas other robots generally avoid contact with
obstacles. The goal of this study is to develop a generalized In the presentation we will show the locomotion of the snake
model for the 2-D locomotion of the modular robot snake robot in different environments, such as the lateral undula-
depicted in Figure 1, developed at the University of Canter- tion in a pipe as depicted in Figure 2.
bury [3]. The aim is to have a single framework that can
be used to model lateral undulation as well as a rectilinear 0.2
locomotion. 01l
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Figure 2: Simulation of lateral undulation in a pipe.

This illustrates the power of the developed model and leads
Figure 1: Rectilinear locomotion of a modular snake robot. to a better understanding of effective gait patterns suitable
in different environmental situations [4].
2 Dynamical model
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