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Chapter XII

On a Robotic Platform
for MASIVE-Like

Experiments

Abstract

This chapter overviews a robotic platform developed at our Cognitive
Agency and Robotics Laboratory (CARoL, n.d.) for the purpose of carrying
out Interactivist-Expectative Theory of Agency and Learning (IETAL) and
Multi-Agent Simulated Interactive Virtual Environments (MASIVE)-like
experiments in a realistic environment. Performing IETAL and MASIVE-like
experiments with a robotic agent(s) requires specialized agent(s) in a
specialized environment. The solution overviewed here is done on a
shoestring budget and is easy to replicate and modify.

Introduction

As a programmer some of the most rewarding code one can write is the code that
autonomously interacts with the world. Like many creative processes in life, the
more rewarding programming projects are more difficult. Designing and imple-
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menting a platform for robotics experimentation is no different. In fact, in some
ways it is one of the more difficult projects. It is very much a merger of an
embedded project and a framework project — one inherently small, one typically
big. The embedded aspect of the project is fairly obvious; autonomous robots that
operate for any useful amount of time must be energy conscious. In addition, the
wide variety of sensors and sensor interfaces used in robotics requires access
to interfaces not typically available on personal computers. The embedded
solutions available cater to this type of project and frequently provide low power
consumption systems with interfaces not supported by more mundane hardware.
In juxtaposition to this is the reusable framework portion of the project. One goal
is to be able to easily swap devices and experiments without having to reinvent
the basic components for each project. Two of the drawbacks often encountered
with application frameworks is the structure overhead as well as code overhead.
In an embedded environment this type of overhead can become problematic
when memory space becomes limited. A framework is essential for creating
reusable components that can be ported to multiple platforms; it provides a
structure for how components should be implemented so that they can be used
and reused easily. Why use embedded?  Our overall goal in designing a reusable
platform was to make it easier to utilize all the varied hardware we have in the
lab (CARoL, n.d.), and more importantly to provide a way to quickly implement
autonomous robotic experiments. It turns out embedded systems have many
advantages when the design calls for extended autonomous runtimes.

Hardware Design

This section overviews the hardware platform of our robotic agents.

In robotics there is a mechanical side, therefore size matters. As we will later
see, size matters for code too, but in hardware mechanical terms, the bigger the
robot the more energy required to move it. There exists some very nice robot
assemblies whose size forces them to use more energy than our projects need;
ER1 (EvolutionaryRobotics, n.d.) and Pioneer (ActivRobotics, n.d.) are two
excellent robot platforms that are just too massive for many of our projects. In
addition, some, like ER1, require a laptop. At first thought a laptop might not seem
like a bad selection for processing in a robot platform, and while it is true modern
laptops are small and very powerful, they may be too powerful for many
applications. Anyone who has ever used a modern laptop in his lap knows that
in under load conditions laptops can generate an enormous amount of heat. That
means it is also consuming a lot of energy. A typical laptop power supply is 19



 

 

15 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/robotic-platform-masive-like-

experiments/5100

Related Content

Search Engine Performance Comparisons
Xiannong Mengand Song Xing (2009). Distributed Artificial Intelligence, Agent

Technology, and Collaborative Applications (pp. 148-164).

www.irma-international.org/chapter/search-engine-performance-comparisons/8599

Adapting Rewards to Encourage Creativity
F. Grove, N. Jorgenson, B. Brummel, S. Senand R. Gamble (2011). Multi-Agent

Systems for Education and Interactive Entertainment: Design, Use and Experience

(pp. 51-69).

www.irma-international.org/chapter/adapting-rewards-encourage-creativity/50394

Forecasting Supply Chain Demand Using Machine Learning Algorithms
Réal Carbonneau, Rustam Vahidovand Kevin Laframboise (2009). Distributed

Artificial Intelligence, Agent Technology, and Collaborative Applications (pp. 328-

365).

www.irma-international.org/chapter/forecasting-supply-chain-demand-using/8609

A Novel Algorithm to Detect and Transmit Human-Directed Signboard Image

Text to Vehicle Using 5G-Enabled Wireless Networks
Digvijay Pandeyand Subodh Wairya (2022). International Journal of Distributed

Artificial Intelligence (pp. 1-11).

www.irma-international.org/article/novel-algorithm-detect-transmit-human/291084

A Comprehensive Feature Selection Approach for Machine Learning
Sumit Das, Manas Kumar Sanyaland Debamoy Datta (2021). International Journal of

Distributed Artificial Intelligence (pp. 13-26).

www.irma-international.org/article/a-comprehensive-feature-selection-approach-for-machine-

learning/287811

http://www.igi-global.com/chapter/robotic-platform-masive-like-experiments/5100
http://www.igi-global.com/chapter/robotic-platform-masive-like-experiments/5100
http://www.igi-global.com/chapter/robotic-platform-masive-like-experiments/5100
http://www.irma-international.org/chapter/search-engine-performance-comparisons/8599
http://www.irma-international.org/chapter/adapting-rewards-encourage-creativity/50394
http://www.irma-international.org/chapter/forecasting-supply-chain-demand-using/8609
http://www.irma-international.org/article/novel-algorithm-detect-transmit-human/291084
http://www.irma-international.org/article/a-comprehensive-feature-selection-approach-for-machine-learning/287811
http://www.irma-international.org/article/a-comprehensive-feature-selection-approach-for-machine-learning/287811

