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ABSTRACT

Vection is defined as the compelling sensation of illusory self-
motion elicited by a moving sensory, usually visual, stimulus. This
paper presents collected introspective data on the experience of lin-
ear, circular, and curvilinear vection. We evaluate the differences
between twelve different trajectories and the influence of the floor
projection on the illusion of self-motion. All of the simulated self-
motions examined are of a constant velocity, except for a brief sim-
ulated initial acceleration. First, we find that linear translations to
the left and right are perceived as the least convincing, while linear
down is perceived as the most convincing of the linear trajectories.
Second, we find that the floor projection significantly improves the
introspective measures of linear vection experienced in a photore-
alistic three-dimensional town. Finally, we find that while linear
forward vection is not perceived to be very convincing, curvilinear
forward vection is reported to be as convincing as circular vection.
Considering our experimental results, our suggestions for simula-
tors and VE applications where vection is desirable is to increase
the number of curvilinear trajectories (as opposed to linear ones)
and, if possible, add floor projection in order to improve the illu-
sory sense of self-motion.

Index Terms: K.6.1 [Virtual Reality]: Self Motion Perception—
Virtual Reality; K.7.m [Optic Flow]: —

1 INTRODUCTION

Vection refers to the compelling sensation of illusory self-motion
elicited by a moving visual stimulus [5]. In daily life, vection can
be experienced when waiting in a car at a stop light and observing
another car in close proximity accelerating. Another example of
naturally occurring vection is experienced while seated in a frain
and watching another train moving on an adjacent track. The sta-
tionary observer in these cases experiences a very compelling sen-
sation of self-motion based solely on visual information.
According to the perceived motion, self rotation or self transla-
tion, researchers usually differentiate between two types of vection:
circular vection and linear vection respectively. While, for most
observers, circular vection is easily achieved in a laboratory set-
ting, forward and backward linear vection is much less convincing.
When moving through the world people experience different opti-
cal flow patterns according to their motion. Most studies on vection
have focused on circular vection around the yaw axis, and fewer
studies have addressed linear vection. There is only one study that
investigated curvilinear vection so far [20]. The goal of the current

*e-mail: lctrutoi@mtholyoke.edu
Te-mail:betty. mohler @ tuebingen.mpg.de
*e-mail:jsp@tuebingen.mpg.de
$e-mail:hhb @tuebingen. mpg.de

IEEE Virtual Reality 2008
8-12 March, Reno, Nevada, USA
978-1-4244-1971-5/08/$25.00 ©2008 |IEEE

Betty Mohler?
Jorg Schulte-Pelkum?
Heinrich H. Blilthoff’

Max Planck Institute for Biological Cybernetics

paper is to present a systematic comparison of linear, circular, and
curvilinear vection in a single experimental setting.

From a practical perspective, motion simulators would bene-
fit from understanding how to improve the experience of vection.
Translation, in particular, is predominant in human navigation and
therefore inducing linear vection is critical for numerous applica-
tions. Especially, if within the same environment vection for a par-
ticular trajectory proves more compelling, then applying the visual
information from the more compelling trajectory to a weaker one
may help enhance a weaker self-motion experience. From a psy-
chological perspective vection, and predominantly circular vection
which is easier to induce, has been investigated as a means to un-
derstand how the brain processes both visual and vestibular infor-
mation [4, 9].

Due to the variability in experimental setups, stimuli, and meth-
ods used in different vection experiments comparisons between the
studies are difficult. In fact, one of the main limitations of both
linear and circular vection setups is the variability in field of view
and different graphical stimuli used. The goal of the present re-
search was to investigate and compare vection experienced during
distinctive motion ftrajectories in a highly controlled environment.
We recently modified our immersive large-screen VE to include a
curved floor in the display and an additional projector that provides
visual stimulus on the floor (see Figure 1). This modification en-
ables us to more easily investigate linear, circular and curvilinear
trajectories all in one environment. Until now, curvilinear vection
(forward motion with a rotational component, like turning around
a corner) has received very little attention [20] and remains an im-
portant research topic to be investigated.

Figure 1: Large screen virtual environment used to investigate linear
and circular vection

The focus of this research is to provide a systematic comparison
between linear vection (forward-backward, up-down, left-right),
circular vection around the yaw axis (left/right rotations), and both
a slow and fast curvilinear vection. We consider factors such as the
structure of the optic flow and where the relevant visual information
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