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Abstract

In this project you will follow the process of modeling, designing, and constructing a
segmented and modular snake-like robot that can successfully traverse a constructed
obstacle course. The robot is adaptable with the help of a sensor and dilerent
movements. The forwarding locomotion consists of a pulse movement as well as a
rolling movement for longer distances. It is also able to climb vertical obstacles up
to a height of 24cm, with the robot being 60cm long, and climb slopes up to 27°.
All the movements were constructed with a geometrical analysis.
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1

Introduction

1.1 Background

In today's modern society, technology is advancing at a rapid speed, computers
are made smaller, and the development of robots is increasing[1]. This has opened
up many new avenues of possible applications for robots. Such as robots that can
travel through harsh terrain in, for example, search-and-rescue missions. A harsh
terrain poses many challenges to the locomotion of the robots[2]. A good source of
inspiration while searching for solutions to this problem is nature. Among nature's
more interesting forms of movements are the movements of serpents and snakes and
more speci cally, how they are e ciently able to access the most restricted areas.

A more in-depth analysis of the biomechanical study of snakes can be found in the
book by Harvey B. Lillywhite (2014)[3].

1.1.1 Snake-like robots

Snake-like robots are a subject that has been popular for quite some time with
the rst research on the area conducted in 1972 and has since then been continued
upon, with the robots becoming more and more advanced[4][5]. Snake-like robots
have many applications and can be categorized into two kinds of robots, segmented
and continuum robots[5].

Segmented robots are made up of multiple, usually similar segments that with the
help of motors generate movement in one or more axes. By re-positioning the
segments with the support of the motors movement can be generated. Advanced
versions of these robots are usually constructed such that each segment provides
rotation in more than one axis, while less complex ones only provide rotation in
one axis. This enables the more advanced robots to have the ability to use more
complex forms of movement. Segments and their modulated property lead to the
option of increasing or decreasing the number of segments that a robot includes.
Some concept systems have automated the process of self-assembly and -disassembly
to such a degree that the system can do it automatically[6].

A common way to generate movement with segmented snake-like robots is in the
form of serpentine movement, i.e. shifting the body parallel to the ground to gen-
erate propulsion (see Fig. 1.1).
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