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EFFECTS OF NAVIGATION IN VIRTUAL REALITY

Although it is generally understood that humans orient
themselves spatially within an environment, the precise manner
and timescale by which this is accomplished is not entirely
understood. How do humans navigate in a new environment?
Which landmarks stand out, and how are they used?

After becoming comfortable with navigating within the
environment and feeling fairly confident in the location of the
platform, participants began phase 2. This phase consisted of
the participant being dropped into another random location in
the pool, and asked to navigate back to the platform, only now
the platform was invisible. Participants had 3 minutes to locate
the platform, after which a sound would play signaling the end
of the trial, and the platform would become visible again.
Regardless of whether or not they were able to locate the
platform, participants would be dropped into another random
location and asked to repeat the process. This was performed 10
times.

Traditional Morris Water Maze environment

INTRODUCTION

HISTORY

For our research, we decided to utilize the full power of modern
computing to create a much more realistic virtual environment
with the Unity 5 Personal game engine, and then allow
participants to be completely immersed by using the power of
the Oculus Rift DK2 virtual reality headset that allows for full
head tracking. This approach facilitates a totally immersive
virtual reality experience while also allowing us to record which
environmental cues participants attend to during orientation
and navigation. Using these techniques will paint a more
complete picture of not only where participants travel in the
environment, but also how they determine where to travel.

PARTICIPANTS

In rats, this behavior and methods of navigating have been
studied using the Morris Water Maze task (Daugherty, et al.,
2015), which involves training a rat to orient itself in a three-
dimensional space using environmental cues (i.e., landmarks) to
navigate to a hidden platform after being dropped into a body of
water. This approach is obviously not suitable for human research
participants, so prior research has used computerized
alternatives. These programs provide a non-immersive
experience, in which participants must navigate based on the
limited scope of view offered by a typical computer monitor.

OUR RESEARCH CONTRIBUTIONS

Previous computer simulation

At the end of the tenth trial, participants were notified that they
were almost finished and asked to perform one final phase. This
phase only consisted of one probe trial, in which the participant
had 50 seconds to locate the hidden platform. The participant
was also notified that the location and success of locating the
platform would only become known after the 50 seconds
expired. This was used to assess the confidence that the
participant showed towards the location of the platform with no
feedback.

TENTATIVE RESULTS

Looking ahead, we would like to widen our trials, not only to a

larger number of participants, but also across age groups. This is a

particular area of interest, in seeing how age and performance

correlate through the tests. An additional thing we discovered

during the trials is that we could add to the study by, after all trials

are complete, asking them to draw out the environment as they

picture it on a piece of paper with a circle representing the pond on

it. This way we have another way of evaluating which

environmental information was used to aid navigation.

METHOD

Although we recorded data that tracked where a participant was

looking, we decided not to include it in our graphs, as it tended to

clutter the diagram so it was impossible to easily distinguish where

the person was walking. We noticed two interesting things while

running the participants through the task: more often than not,

people tried navigating with only a single landmark, instead of

trying to triangulate their position, contrary to our predicted

method of navigation. Participants who also spent more time

memorizing where the platform was before the start of the test

performed remarkably better than those who wanted to start

without paying much attention to their surroundings. We believe

that this may be due to people feeling overconfident in their ability

to navigate back to the platform, or that they could have been

feeling a pressure to perform for the researcher and did not want

to appear to need a lot of time to prepare.

Participants were UWEC students (M=2, W=10; age M=19.33

Years, SD=1.599) who signed up via the SONA online research

pool in exchange for course credit or extra credit.

PROCEDURE

Our procedure is slightly modified from that used by Skelton, et

al. (2006). Participants completed three task phases. After being

introduced to the Oculus Rift and instructed on how to navigate

in the environment, participants were “dropped” into a random

location in the water and asked to navigate to a visible white

platform. Once they located the platform, they were

encouraged to look around the environment and begin

memorizing where the platform was in the water. This was

repeated 4 times.

Top-down view of our environment First-person views of House, Hill, and Tree 

landmarks

Trial 1 Trial 4 Trial 6

Since we only had twelve participants, we will not say our
results are set in stone. This does not mean, however, that we
did not see trends within the trials of the participants we ran.

Trial 4 Trial 6 Probe Trial

As the images show, the first few trials for most participants

consisted of quite a bit of wandering, mostly finding the platform

by chance. Towards the end of the trials, most participants were

able to make a straight line towards the platform. From what we

observed, most participants used the house as a landmark to orient

themselves. The second most used landmark was the hill. In one

case, someone even used clouds in the sky to get oriented. Finally,

in the probe trials, the participants who found the platform in most

trials were more likely to be very close to the platform, and had

more confidence doing it.

DISCUSSION

FUTURE DIRECTIONS

Faculty Mentors: Jarrod Hines, Daniel Stevenson

Typical Case; Learning occurs around Trial 5,6

Best Case; Extreme learning patterns, perfect probe trial
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