PRIFYSGOL

BANGOR

UNIVERSITY

A PYTHON TOOL FOR INVESTIGATING AGENT-ORIENTED EMBODIED

HUMAN-LIKE MAZE SOLVING IN 3D VIRTUAL ENVIRONMENTS
Student: Kian Burnell, Supervisor: William J. Teahan.

Background & Motivation Aims & Objectives
Searching is an integral part of artificial intelligence, par- The aim of this project is to improve on or develop a new maze solving algorithm to help
ticularly when said artificial intelligence is faced with improve future human-inspired algorithms.
problem-solving tasks. Search is also a fundamental part
of computer science in general [1]. The following is a list of objectives for the project:
Meme amiremmets ae oftan o mwallneed amirommet o e Design reactive maze solving algorithms using the sense-think-react, embodied
test and evaluate the searching and navigation capabilities paradigm.
of an agent in the environment. With that being said, is e Implement a new human-inspired maze solving algorithm in Python.

it possible to devise a novel algorithm based upon human
behaviour? There are many maze searching algorithms e Produce a set of virtual mazes in Python to test the abilities of new and existing maze

which find the shortest route, however, these algorithms do solving algorithms.

not model human behaviour. Modelhng huma:g be.hawour e Evaluate the effectiveness of the newly developed algorithm against the other maze
can be used for more true to life problem solving in areas

. solving algorithms on the new set of virtual mazes.
such as robotics, Al, and psychology
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Met h() d()l()gy Figure 2: Birds-eye view of Hampton Court Maze

The algorithms which inspiration will be taken from for the novel search algorithm are:

e Tremaux’s Algorithm

e Random Mouse Algorithm

e Wall Following Algorithm
e Pledge Algorithm

These algorithms have been chosen as a starting point for the new algorithm as they are
all embodied algorithms which are “human do-able”. The algorithm will be measured using
a sample set of mazes and using scientific methods to evaluate the effectiveness of the new
algorithm.

Figure 3: 3D model of the small 15x15 cell maze used in the project 1

F Work Done 7

Due to the usage of Python and Panda3D has allowed for the completion of many tasks so
far, these tasks include but are not limited to:

e Modelling of the set of test mazes,
see Figures 2, 3, 4 & 5

Figure 1: Third-person view of the agent inside
the maze.

e Modelling of surrounding environ-
ment.

—

Figure 4: 3D model of the medium 25x25 cell maze used in the project

e Set-up of the agent, including:

— First-person camera,
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— Third-Person camera,

— Movement of the agent.

r Future Work

The next step in the project is to start developing the new human-inspired maze solving
algorithm. Once the algorithm has been developed it will be evaluated using the test set
of mazes seen on the right. Once the tests have been carried out the new algorithm’s effec-
tiveness will be compared to other embodied maze solving algorithms such as the previosly

mentioned algorithms. Figure 5: 3D model of the large 35x35 cell maze used in the project
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