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Presence as Being-in-the-World

Abstract

An alternative view of presence is introduced based on existential philosophy and
ecological psychology. This view favors a Heideggerian/Gibsonian metaphysic over the
more conventional rationalistic orientation. In this afternative view, notions of subjec-
tive presence and objective presence no longer exist. Presence is instead tied to one’s
successfully supported action in the environment, this environment being either virtual
or real. The coupling between perception and action is crucial for determining the
extent to which actions are successfully supported. It is argued that this alternative

view provides needed guidance and simplification for the evaluation of presence.

1 Introduction

The term presence, as standardly conceived, is concerned with the subjec-
tive feeling of existence within a given environment (Heeter, 1992; Sheridan,
1992; Slater, Usoh, and Steed, 1994; Steuer, 1992). This notion of presence,
the feeling of ““being there,” is considered central to teleoperation! and virtual
reality? endeavors, and has been since its conception (Minsky, 1980).3 As a re-
sult, it is not surprising that considerable effort has been devoted to questions
that follow from presence definitions, for instance: What determines presence?
How may presence be measured? In the examination of these questions, com-
parison is made, often implicitly, to the notion of presence in real-world situa-
tions: the feeling of, as well as the physical facts of ““being here.”” Though such
comparison may at first glance seem to plant examinations of presence in
teleoperation and virtual reality systems on firm theoretical ground, this is in
fact far from true. Philosophers have toiled with just such questions as to the
nature of existence in the world for centuries. Ontology is the proper name for
such study, a subfield of metaphysical inquiry.

In this article two major philosophical positions on the nature of existence—
ontology—are reviewed. One position asserts that an understanding of exis-

* E mail: jenison@wavelet.psych.wisc.edu

1. Teleoperation systems provide an operator the ability to manipulate some form of actuator
remotely located in a real environment. Control of a robotic arm for moving radioactive canisters
provides a canonical example of a teleoperation system. Systems of this type typically attempt to
provide the operator with much (if not all) of the sensory information that would be available if the
operator were physically placed in the environment of the actuator. In order to provide this infor-
mation, exotic hardware in the form of stereoscopic visual displays, 3D sound, and tactile displays
are often, though not necessarily utilized.

2. Virtual reality systems are similar to teleoperation systems in that they attempt to functionally
place the operator in an environment distal to the operator’s bodily position. In the virtual reality
case, however, this environment is entirely computer generated, and therefore is not grounded in
the real physical world.

3. Minsky is one of the first to coin the term “‘telepresence,” the feeling of remote existence in a
teleoperation system, stressing its importance in teleoperation and virtual reality systems.
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tence rests on an understanding of the relationship be-
tween psychological and physical domains. This position
is referred to as the rationalistic tradition. It is the meta-
physical view underlying the vast majority of current
theorizing in such varied fields as perceptual psychology
and artificial intelligence. We contend that this view also
underlies current virtual reality and teleoperator system
theory. An alternative position holds that existence is
tied to our normal, everyday physical interaction with
the physical environment. Both the philosopher Martin
Heidegger and the psychologist J. J. Gibson are propo-
nents of this latter position.

Elucidation of these ontological views has much to
offer the study of presence. Indeed, ontological views
underwrite what presence is defined to be, what the de-
terminants of presence are, and how presence may be
measured. We argue that a shift in ontological view, from
the rationalistic tradition to a Heideggerian /Gibsonian
view, offers a simplified framework from which to ad-
dress questions of this nature. Since a similar call for
metaphysical reorientation has recently taken place in
the artificial intelligence field (Dreyfus, 1991; Winograd
and Flores, 1986), allusion to it will be made through-
out this work.

We will begin with a description of the rationalist posi-
tion, including mention of rationalism in the cognitive
sciences. It will then be argued that, just as with much of
the cognitive sciences, virtual reality and teleoperation
research rests on a rationalistic orientation. Description
of a position alternative to rationalism is provided by
exposition of the views of both Heidegger and Gibson.
Finally, implications of this alternative position for pres-
ence in virtual reality and teleoperator systems are dis-
cussed by way of conclusion.

2 Rationalistic Tradition

Rationalism has enjoyed a rich history, with trace-
able origins to Descartes, Spinoza, and Leibniz. Most
generally, rationalism is a theory of knowledge acquisi-
tion. It holds that knowledge is obtained on the basis of
reason, or rationality. This is classically opposed to the
stance that knowledge is acquired through experience:

the empiricist stance. It is not the aim to rehearse the
rationalist /empiricist debate here, but rather to provide
a sufficient characterization of the rationalistic position
s0 as to be able to spot the implicit rationalism in current
presence research.

Winograd and Flores (1986) characterize the rational-
istic approach by examining the methodological machin-
ery typically employed by the rationalist when attempt-
ing to solve a problem. They assert that three general
steps are involved in this method (Winograd and Flores,
1986, p. 15):

1. Characterize the situation in terms of identifiable
objects with well-defined properties.

2. Find general rules that apply to situations in terms
of those objects and properties.

3. Apply the rules logically to the situation of con-
cern, drawing conclusions about what should be
done.

If issues pertaining to precisely how it is that situations
may be represented as objects with properties, and how
it is that general rules applying to situations may be
found, are abated for the time being, the rationalistic
approach seems to make sense. Simply set up a frame-
work for problem solution in which one may apply a
formal system of logic to arrive at a conclusion. Indeed,
the scientific method follows essentially this form (Wi-
nograd and Flores, 1986). This is perhaps why the ratio-
nalistic tradition has been so ingrained in the minds and
practices of much of the scientific community.

This general rationalistic framework has been widely
adapted to the domains of cognitive and perceptual psy-
chology. In such endeavors, the first representational
step in the process is further refined in the following
way: The type of representation formed to characterize
the situation is some form of internal mental representa-
tion. Therefore, this step in the process becomes a cru-
cial one, in that it is here that the realm of the physical
objects is transduced to the mental, subjective, realm. To
be sure, these mental representations are not mere cop-
ies of the external objects to which they refer, but are
rather symbolic descriptions of those objects. The rest of
the process follows similarly to the general rationalistic
framework: Find rules that apply to the representations
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of the situation, and then apply these rules logically to
arrive at a conclusion. This framework underwrites the
information processing approach to perception and cog-

nition, an approach that currently secures the position of

dominant paradigm in these respective fields.

The information processing approach generally con-
siders the digital computer as a metaphor for the process
of cognition as well as of perception, inasmuch as it is a
process of intelligent problem solving. In such a meta-
phor, the ““program”” is taken to be analogous to mental
function (via algorithmic symbol manipulation), and the
“hardware” is the physical computational engine in
which the program(s) is implemented; the brain in this
case. ““The task of the psychologist trying to understand
human cognition is analogous to that of a man trying to
discover how a computer has been programmed.”
(Neisser, 1967, p. 6). Artificial intelligence is concerned
with the inverse problem, that is, given implementation
of a certain program, on nonbiological hardware, to
what extent is human cognition replicated? Hubert
Dreyfus (Dreyfus, 1992) has offered, now classic, criti-
cism against artificial intelligence of this type (intelli-
gence via rule-based symbol manipulation). He argued
that, in addition to the unjustified belief that the mind
functions like a digital computer (the ““psychological
assumption”’), and that programs implemented on this
“computer” are capable of formalizing human thoughts
and feelings (the “‘epistemological assumption”’), the
artificial intelligence project assumes that the data about
the human environment, data utilized in cognition, con-
sists of discrete and explicit bits that can be algorithmi-
cally processed (the ““ontological assumption”’). To the
extent that this brand of artificial intelligence is the in-
verse of cognitive psychology’s information processing
approach, these criticisms dually apply. For the purposes
of this investigation, the third criticism is most relevant.

In addition to Dreyfus’s ontological criticism, it has
been claimed that a form of residual dualism is present in
rationalistic approaches to artificial intelligence and cog-
nitive psychology (Searle, 1984). Such dualism stems
from the strict separation of mental (nonphysical) and
physical domains. The mental domain is considered to
be the purely subjective world of an individual’s
thoughts and feelings (or a computer’s programs and

symbols), whereas the physical domain is the objective
world of physical reality. Winograd and Flores (1986,
pp- 30-31) put it best when they outline the ““taken-for-

granted” assumptions integral to this rationalistic view:

1. We are inhabitants of a ‘real world’ made up of
objects bearing properties. Our actions take place
in that world.

2. There are ‘objective facts” about that world that do
not depend on the interpretation (or even the pres-
ence) of any person.

3. Perception is a process by which facts about the
world are (sometimes inaccurately) registered in
our thoughts and feelings.

4. Thoughts and intentions about action can some-
how cause physical (hence real-world) motion in
our bodies.

It is further claimed by many cognitive and perceptual
psychologists (unknowingly rationalist) that perception
is a representational process (Marr, 1982; Rock, 1983).
Given this claim, it may be noted that Dreyfus’s onto-
logical criticism applies, then, to this third assumption:
asserting that it is not possible for representations to
fully characterize the human environment.

The incommensurability of mental and physical do-
mains is a source of problems for the rationalistic view.
This view must constantly be concerned with the rela-
tionship between the two domains: What are the causal
relations between the two? To what extent are the two
similar? How may the mental domain be submitted to
measurement? Perceptual veridicality serves as an ex-
ample of these issues. On the rationalistic view, percep-
tions are veridical if states of affairs in the real, physical
world match (in some sense) the perceiver’s phenom-
enal, mental world. Since the perceiver’s phenomenal
world is, presumably, a representation of the physical
world, the nature of this representation must be exposed
in order to determine veridicality. This exposition causes
an arguably intractable problem: It can never be deter-
mined with certainty that methods utilized in probing
representations accurately recover the perceiver’s phe-
nomenal state. That is, it simply is not possible to know
whether a subject’s reports of represented phenomenal
states are true to the representations themselves.
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In summary, the rationalistic orientation subscribes to
a form of dualism in which mental and physical domains
are separated. This may be referred to as a distinction
between subject and object. Further, understanding the
relationship between mental and physical domains is of
paramount importance to the rationalistic view. Repre-
sentations are conceived of as doing the work of getting
the outside inside, or transducing the physical to the
mental.

Finding these rationalistic tenets particularly unpro-
ductive, certain artificial intelligence researchers have
discarded the rationalistic orientation in favor of a
Heideggerian view (Agre, 1988; Winograd and Flores,
1986), a move thought to hold great promise for rejuve-
nating the degenerate (rationalist) artificial intelligence
research program. It is contended that a similarly lucra-
tive path may be followed for presence research. The
rationalistic threads within current presence research
must first be exposed, however. This is the topic of the

next section.

3 Presence and Rationalistic Tradition

Current research on presence in virtual reality and
teleoperator systems subscribes, in one way or another,
to the rationalistic orientation. To bolster this assertion,
four examples of rationalistic predispositions in these
research programs will be examined: first, examples of
the subject/object distinction, followed by the represen-
tational stance, views on environmental formalization,
and finally thoughts about the term virtual reality.

The term presence has been criticized as being ill-de-
fined (Gilkey and Weisenberger, 1995; Held & Durlach,
1992; Sheridan, 1992). One of the principal reasons for
this criticism has been the problems surrounding the
measurement of presence. In general, two types of mea-
surements have been proposed: subjective measures and
objective measures. Subjective measures probe a per-
son’s feeling of presence in a given environment; such
measures are often collected via a rating scale type of
report. Objective measures, conversely, are concerned
with observable (hence physical) performance in some
form of task. It has been widely recommended—as well

as implemented (Hendrix and Barfield, 1996a,b)—that
proper presence measures incorporate both subjective
and objective measures (Held and Durlach, 1992; Sheri-
dan, 1992, 1996). Such recommendation seems to im-
ply the possibility of differing or conflicting results be-
tween subjective and objective measures. That such
conflict is even considered points to a clearly rationalistic
orientation, specifically that of a subject/object distinc-
tion.

In addition to this subjective /objective measure dis-
tinction, a number of works have explicitly posited the
existence (and primacy) of mental representations, a fur-
ther rationalist mainstay. Sheridan (1992) argues that
subjective measures of presence are required to gain
knowledge about a person’s mental contents, just as is
true in research examining mental models. Therefore, it
appears that, just as with mental modeling, representa-
tions of an environment and its objects are assumed to
exist, and the way to gain knowledge about such repre-
sentations is through subjective measures. Slater, Usoh,
and Steed (1994) are even more explicit about this as-
sumption: “These (factors contributing to presence)
concern how the perception generated by the IVE (im-
mersive virtual environment) are mediated through the
mental models and representation systems that structure
participants’ subjective experiences.”” Loomis (1992)
refers to representations similarly: ““The perceptual
world created by our senses and nervous system is so
functional a representation of the physical world that
most people live out their lives without ever suspecting
that contact with the physical world is mediate.” Hence,
it is clear that common consensus holds a strict distinc-
tion between mental and physical worlds, and further, it
is representations that bridge the gap between these two
worlds.

This view on representations is closely related to the
issue of virtual environment formalization. In order to
construct a virtual environment, a description of the en-
vironment to be constructed is required. Current instan-
tiations of virtual reality systems provide environmental
description in the language of geometry and kinematics,
such description having atomistic, determinate, param-
eters (such as position or intensity or torque) as its
primitives. For virtual environments described in this
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fashion, presence is conceived as being contingent upon
transfer of a sufficient amount of information so as to
properly specify the geometry and kinematics of the par-
ticular environment being modeled to the user (Hendrix
and Barfield, 1996a,b). Just as artificial intelligence re-
search (rationalist) has been criticized for assuming that
it is possible to specify all relevant environmental infor-
mation atomistically (Dreyfus’s ‘‘ontological assump-
tion”” criticism ), so may current virutal reality research
be similarly criticized. Such an assumption is rooted in
rationalistic tradition.

Finally, it is contended that the term virtual reality
serves as an additional clue to an underlying rationalistic
orientation. The existence of a virtual reality seems to
tacitly assume that the existence of “‘real reality”” is un-
impeachable—a rationalist assumption. This is far from
true. In fact, solipsism (the view that the physical world
does not truly exist, all that exists are subjective, mental
worlds) has never been successfully disproven.

At this point, the rationalistic underpinnings of pres-
ence research should be clear, as it has been shown that
much of this research utilizes rationalistic tools: distinc-
tions between subject and object, recourse to mental
representations, and atomistic formalization. Taken to-
gether, subscription to subject/object distinction and
mental representation creates problems for presence ex-
amination. Researchers are forced to continually relate
subjective feelings of presence to objective facts of pres-
ence,* both through theory and measurement. Further,
appeal to representations as the relational engine gains
nothing, arguably, since such representations are not
subject to independent confirmation. The atomistic for-
malization of relevant environmental properties is addi-
tionally problematic. We now turn to an examination of
a metaphysical view alternative to rationalism, that of
Heidegger’s phenomenal existentialism and Gibson’s
perceptual theory. This view will be seen to avoid many

4. The meaning of objective presence here is twofold. In real envi-
ronments, objective presence is simply the physical fact of one’s corpo-
real existence. In virtual and teleoperator environments, objective pres-
ence is taken to be the ability of the operator to effect change in that
environment, change that is confirmable, independent of the operator
(Schloerb, 1995).

of the issues problematic to the rationalistic tradition,
casting presence in a new metaphysical light.

4 Heidegger

Martin Heidegger, a mid-twentieth century Ger-
man philosopher, was principally concerned with the
question of what it means #o be. This ontological ques-
tion, he argued, had been fundamentally downplayed
since the time of Plato. Indeed, Heidegger found him-
self'at odds with Descartes’ standard conception of a
human being as a 7es cogitans—a thinking thing. On this
view, there is nothing more immediate and self-evident
then our own mental contents. The very act of probing
these mental contents—thinking—guarantees our exis-
tence. Cogito ergo sum (1 think, therefore I am), claimed
Descartes. Heidegger was unsatisfied with this account,
claiming that though it may prove human existence (al-
beit in an incorrect fashion, he contended), it certainly
said nothing about the nature of human existence—what
it means to be human. Heidegger’s method for examin-
ing existence questions of this nature was formed around
an approach to interpreting ancient texts known as her-
meneutics. Such an approach contends that meaning is
contingent upon interpretation, and interpretation is
never entirely detached and analytic, but is always to
some extend biased by factors such as the interpreter’s
beliefs, language, and practices. Likewise, Heidegger felt
it was not possible to adopt a detached, analytic view-
point for examination of what it means to be, since such
an examination takes place in the context of certain
physical, social, and historical states of affairs.

A capsule view of Heidegger’s work will be provided
by the examination of two Heideggerian concepts: the
concept of “‘throwness,’” and the concept of “‘readiness-
to-hand.”

4.1 “Throwness”

One example of Heidegger’s take on the nature of
existence concerns the way in which we interpret the
environment or situation we are in. He claims that we
are ‘‘thrown” into situations in which we must continu-
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ally act and continually interpret. In order to provide
insight into this condition of “‘throwness,” consider the
following situation (adapted® from Winograd and
Flores, 1986): You are a jazz musician playing in a small
improvisational group, a quartet, say. You are the undis-
puted leader in the group. While others may be featured
from time to time, you are the one that generally con-
trols the flow of the music. A number of points describe
your situation.

1. Action is unavoidable. As the music progresses,
you are continually playing, either as the featured
player or, occasionally, as part of the backup. Play-
ing is action. Even if you are not playing, during a
brief respite after a long solo, you are still in action,
since your not playing and leading the group at
that time also has consequences for the group’s
playing.

2. Detached reflection about action is impossible. It is
not possible to simply stop and analyze your ac-
tions during the course of playing. Actions must
take place immediately in order to respond to the
group’s playing. After the song is over, you may of
course think to yourself that you should have
played a series of notes differently, taken a faster
tempo, and so on.

3. Action effects are unpredictable. Even if it were
possible to step back from the situation and ana-
lyze potential outcomes of your actions, the effects
of these actions cannot be predicted. If you sud-
denly change the nature of your playing, perhaps
you change rhythm or key, the rest of the group
may conceivably be inspired by this innovation and
play with renewed vigor. It is also conceivable that
the group may dislike your changes, losing their
playing energy. You must simply, as Winograd and
Flores (1986) state, ““go with the flow.”

4. Stable representation of the situation is impossible.
There is no musical score, no written notes. You
are all simply improvising. After the song ends, you

5. Winograd and Flores (1986) consider the example of a corpo-
rate-style meeting, in which you (the reader) are the leader. We prefer
this jazz musician example, since it stresses the importance of the dy-
namic and continuous nature of the participant /environment interac-
tion.

may be able to represent the situation: this solo did
this, followed by that solo doing that, and so on.
During the song, however, such an analysis is im-
possible, since you do not have a complete picture
of the situation.

5. Representation is interpretation. Even though it is
possible to form a representation of the situation
after the fact, after the song is over, this representa-
tion is still a relativistic interpretation. After a really
good set, you might want to attempt to write
down some of the music for future reference. Your
transcription of the music is surely influenced by
your current experiences and mood state. If an-
other member of the group, less enamored of the
set then you, were to also write down the music,
his score would undoubtedly be different from
yours. Each of you has the potential to interpret
the song differently.

Just as you (the jazz musician) are ‘“thrown’” into the
situation of the jazz performance, Heidegger contends
that we all exist in the world in this type of ““thrown’’
state. We are all continually acting and therefore not able
(under normal circumstances) to represent the situation
at hand in a detached analytic fashion. This type of
“thrown”’ existence, Heidegger feels, more accurately
describes the fundamental nature of human existence.
This nature of existence he terms our “‘being-in-the-
world.”

4.2 ‘““Readiness-to-hand”
and ‘““‘Break-down”

Just as Heidegger proposed a special way of exis-
tence within a situation or environment, that of ‘“throw-
ness,”” he contends that interaction with objects follows
a similar path. He argues that when one is engaged in
purposeful, or concernful action (to use the translation of
Heidegger’s term), stable representations of objects as
tools or equipment do not exist.

Equipment can genuinely show itself only in dealings
cut to its own measure (hammering with a hammer,
for example); but in such dealings an entity of this
kind is not grasped thematically as an occurring
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Thing, nor is the equipment-structure known as such

even in the using. (Heidegger, 1962, p. 98)

Instead, objects are conceived of according to their use-
fulness in whatever task is currently being performed.
This type of usefulness Heidegger terms “‘readiness-to-
hand,” hence characterizing the way equipment exists
relative to the user. Further, when engaged in this task,
the tools themselves become transparent to the user.

That with which our every-day dealings proximally
dwell is not the tools themselves. On the contrary,
that with which we concern ourselves primarily is the
work—that which is to be produced at the time.
(Heidegger, 1962, p. 99)

Therefore, if the example of hammering is considered, as
Heidegger does, the concernful action of hammering
precludes the user from possessing a stable representa-
tion of the equipment utilized in the action, thereby ren-
dering the equipment transparent to the user. The ham-
mer itself, then, under these conditions of normal action
is “ready-to-hand.”

Certain extraordinary conditions do exist where the
user may come to possess representations of equipment
(objects), however. The equipment then ceases to be
“ready-to-hand” and becomes ““present-at-hand,” that
is nontransparent to the user. These are situations in
which “‘break-down’” has occurred, claims Heidegger.
In the example of hammering, it is only in situations
where the hammer slips or breaks or misses its target that
the properties the hammer possesses, other than those
normally utilized for the concernful action of hammer-
ing, are revealed—become “‘present-at-hand.”” Similarity
exists between the conditions of ““throwness”” and
“ready-to-hand” equipment. In both cases action pre-
cludes stable representation—representation of environ-
mental properties, in the former case, and object proper-
ties, in the latter. Conversely, both situations of detached
analysis and “‘break-down”” do allow for representation
possibility (of situations and objects, respectively). Such
situations are clearly considered to be secondary to the
primary, everyday modes of “‘throwness’” and “‘ready-to-
hand” equipment.

It is these concepts of ““throwness” and “‘ready-to-

hand” equipment that certain Heideggerian artificial
intelligence researchers have found particularly useful
(Agre, 1988; Winograd, 1995; Winograd and Flores,
1986). Instead of researchers building an artificial intelli-
gence system in which properties of objects are con-
strued as sets of atomistic, determinate features (the ra-
tionalist procedure), things in the world are instead
incorporated into the system, or formalized® according
to their potentials for action /interaction with the system
itself, their “readiness-to-hand.” A basketball is not rep-
resented by the features round, orange, and rubber, but
instead is viewed for its throwability, its rollability, or its
bouncability by the system. The system’s ““thrown” rela-
tionship with the environment is similarly conceived.
Full-featured representations of the environment are
never available to the system when it exists in an infor-
mationally rich, dynamic environment. Partial functional
relationships are all that is available.

4.3 Heidegger Summary

Heidegger’s examination of what it means to be
may be viewed as a fundamental reorientation from the
rationalist position on existence. Where the rationalist
chooses to make strict separation between subjectivity
and objectivity, subject and object, mental and physical,
Heidegger claims that such separation does not ad-
equately describe our nature of existence in the world.
This ““being-in-the-world”” is our primary and everyday
mode of existence. In this mode we do not have stable
mental representations of objects or our environmental
relationship. Such representations are not impossible,
however, as in the cases of detached contemplation or
“breakdown,” but are not to be viewed as primary
modes of existence. Dreyfus puts the relationship of
these modes in perspective:

We should try and impress on ourselves what a huge
amount of our lives—dressing, working, getting

6. Heidegger himself feels that formalization attempts are ““hope-
lessly misguided” (Dreyfus, 1991). Heideggerian artificial intelligence
rescarchers do not share this view. They instead argue for types of for-
malization based on Heidegger’s ontology. This view may therefore be
considered a middle ground between strict Heideggerian and rational-
ist views on formalization.
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around, talking, eating, etc.—is spent in this state (the
“thrown,” non-analytic state), and what a small part is
spent in the deliberate, effortful, subject/object
mode, which is, of course, the mode we tend to no-
tice, and which has therefore been studied in detail by
philosophers. (Dreyfus, 1991, p. 67)

Being, then, in this Heideggerian sense, is defined in
terms of action within a worldly context. Existence is
action and action is existence.

How might presence be construed on this Heidegge-
rian view? It appears that presence, as a feeling of exis-
tence within an environment, is only relevant in this lat-
ter nonprimary mode of existence. Reporting a feeling is
reporting that which is mentally represented. In order to
report mentally represented things, one must step back
from the primary mode of existence. But stepping back
removes one from exactly the existence mode of interest,
the primary mode of existence, that of concernful ac-
tion.” It is therefore crucially important, in this view,
that the potential for concernful action be provided in
virtual reality and teleoperation systems® in order for

presence to result.

5 Gibson

Even though Heidegger’s metaphysical views may
seem obscure, especially in the light of most modern
theories of cognitive and perceptual psychology, they are
in fact not. The perceptual theory of J. J. Gibson shares
a great deal with the Heideggerian orientation. The rela-
tionship is so great that it has recently been argued that

7. By way of anecdotal support, Schloerb (1995) agrees with this
notion of the possibility of stable existence representation only while
one is not engaged in concernful action. “‘For example, if you stop and
think about it (emphasis added) you will (no doubt) perceive that you
are physically present in some environment.” (Schloerb, 1995, p. 65).

8. Heidegger is often wrongly construed as being opposed to mod-
ern technology. It is therefore not improper to apply Heideggerian
concepts to an area that depends crucially on technology. Both Heim
(1993) and Coyne (1994) point out that the technology used in vir-
tual reality and teleoperation systems may in fact be viewed as an en-
abling device for uncovering truth about the nature of our existence,
our presence. Such an enabling function vindicates the use of technol-
ogy in Heidegger’s eyes (Heidegger, 1977). The analogous point has
been made by Winograd (1995) in the artificial intelligence domain.

Heidegger’s explicitly stated ontology may in fact be
used to fill in certain ontological gaps in Gibson’s per-
ceptual theory (Kadar and Eftken, 1994). Briefly, Gib-
son’s perceptual theory (Gibson, 1979)° holds that per-
ception is a direct process of picking up information
from an informationally rich environment. Information
is not to be confused with proximal stimulation, but
rather to be viewed as properties of the environment
that uniquely specify that environment. Hence, the envi-
ronment is both the object of perception, and the source
of perceptual information. Gibson’s unique insight rests
with the notion that the perceiving organism and the
environment are intimately related—namely, that the
environment has provided conditions commensurate
with the organism’s evolution. As a result, perception for
the organism is the pickup of information that supports
action, and ultimately evolution. Gibson terms this ac-
tion-supportive information an affordance. Therefore, it
is the affordances the environment provides the organ-
ism that are the proper objects of perception, these ob-
jects being directly perceived (that is, apprehended with-
out intervening mental representation).

It is contended that Gibson’s theory shares similarity
to the Heideggerian view both in its ontological stance
and its position on mental representations. Examination
of this perceptual theory will be shown to provide addi-
tional and useful insight into the characterization of

presence.

5.1 Gibsonian Ontology

For Gibson, the nature of existence of an organism
is always considered in relationship to its environment.
Actions of the organism have consequences for the envi-
ronment, and the nature of the environment has conse-
quences for the organism. Hence, Gibson’s ontology is
that of a reciprocity between perceiver and environment
(Lombardo, 1987). This notion is fundamentally the
same as Heidegger’s notion of the relationship between

9. Gibson’s final 1979 book is chosen as the exemplar of his theory.
Ontogenesis of this theory is clearly seen in earlier works (Gibson,
1950, 1966), however.



86 PRESENCE: VOLUME 7, NUMBER |

interpreter and interpreted. Both Gibson and Heidegger
strictly reject the rationalistic notion of separation of
subject from object.

As a result of this ontology, Gibson proposes a revised
view of perceptual veridicality. On the rationalist view,
perceptions (that which makes up an internal phenom-
enal world) are veridical if they match the states of affairs
in the real objective world. Gibson instead proposes that
perceptions are veridical to the extent that they support
successful action in the environment (Gibson, 1979).
This view may be considered similar to Heidegger’s
“throwness,” since one can never step back and deter-
mine veridicality as viewed in the former sense. There-
fore, both Gibson and Heidegger move the locus of
veridicality determination from the mental states of the
perceiver to the environment where action may take
place: Ecology replaces phenomenology. Mace (1977)
cloquently states this redirection as the following direc-
tive: “‘Ask not what’s inside your head, but what your
head’s inside of.”

Stemming from this view of veridicality and ontologi-
cal position, Gibson also posits an alternative view of the
objects of perception. Whereas the rationalist holds that
the process of perception produces mental representa-
tions of a given environmental object’s properties, Gib-
son claims that the objects of perception are to be un-
derstood in terms of possible action relationships with
the perceiver, or affordances. For example, a hammer in
the environment is perceived as affording the action of
hammering, not as a collection of properties such as size,
color, or mass. This notion of affordances, then, appears
strikingly similar to Heidegger’s notion of the relation-

ship between users and “‘ready-to-hand”” equipment.

5.2 Gibson and Representations

Following from his ontological stance, Gibson
contends that mental representations are superfluous.
What better representation of the environment exists
than the environment itself? Resulting from the recipro-
cal nature of perceiver and environment, information is

always available to the perceiver that uniquely specifies

the natural environment.'® Some of the strongest criti-
cism directed to Gibson has centered on his view of rep-
resentations. Fodor and Pylyshyn (1981), in their cri-
tique of Gibsonian perceptual theory, provide a useful
distinction between two types of properties of perceptual
objects: projectable properties and nonprojectable prop-
erties. Projectable properties are fully determined by the
physical properties of stimulation (e.g., spatial layout or
motions). Nonprojectable properties are necessarily un-
derdetermined by physical stimulation (e.g., shoeness,
mailbox-ness, or edibility), requiring additional top-
down, cognitive information as supplement. It is clear,
then, that a representational framework is required for
the perception of nonprojectables, since integration of’
bottom-up and top-down types of information is re-
quired. Fodor and Pylyshyn (1981), therefore, contend
that Gibson’s theory cannot account for the perception
of nonprojectables, as it does not posit a representational
framework. Epstein (1993) points out, however, that
one way of reading Gibson’s ultimate work (Gibson,
1979) is as an argument for mass reallocation of nonpro-
jectables to projectables, hence circumventing the prob-
lem of nonprojectable perception.

Similarities of this Gibsonian take on representations
to Heidegger’s view are clearly evident. Both views
greatly downplay the necessity of representations, since
forms of dualism are not appealed to. Whereas Gibson
moves to entirely discount representation, Heidegger
merely holds that normal, everyday perception is repre-
sentation-free. 1!

5.3 Gibson Summary

Gibson’s theory represents a radical reformation of
perceptual theory. Counter to standard theories based

10. This is, of course, not necessarily true in environments where
stimulation is impoverished. Gibson strongly criticized mainstream
perceptual research (largely rationalist) for conducting experiments
under conditions of impoverished and unnatural stimulation. Such
experiments, he contended, divulge little about the way perceptual
systems behave in the real world, an environment rich in stimulation.

11. Epstein (1993) argues in favor of a position more commensu-
rate with Heidegger’s, claiming that the representational framework is
only utilized under certain specific cases requiring analytic modes of
perception.
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on the rationalistic approach, Gibson’s theory does away
with the separation of phenomenal and physical do-
mains, and hence the need for mental representation
postulation. Where standard theories profess phenom-
enology as perception’s product, Gibson asserts a func-
tional relationship between perceiver and environment,
environment and perceiver. Hence, Gibson’s environ-
ment is not the same as the rationalist’s physical world,
since an ecological relation exists between perceiver and
environment. The environment is what it is owing to the
existence and actions of perceivers. Perceivers are what
they are owing to the support of action by the environ-
ment. Gibson’s view, then, on the relationship between
environment and perceiver is aligned with that of
Heidegger. Further, Gibson’s notion of affordances is
also similar to Heidegger’s views on equipment—user
interactions.

How do Gibsonian views contribute to a modified
view of presence? First, existence surely is a projectable
property, since it must be fully determined by physical
stimulation. (This is, of course, not to say that this
stimulation is necessarily related to the physical environ-
ment, as in the case of a virtual environment.) If exis-
tence is a projectable property, than self-existence should
also be a projectable property, it seems. Therefore the
perception of self-existence is completely determined by
physical stimulation.!? To the extent that successful ac-
tion is supported, perceptions of self-existence are veridi-
cal. (This idea is similar to Heidegger’s notion of
“throwness.””) If we consider that there exists at least
one action of the self that is successfully supported in a
given environment, then perception of self-existence
must be veridical. Hence, presence is tied to action in
the environment.

12. Note that this view, that of presence being completely deter-
mined by physical stimulation, is consistent with the notion of an ideal
virtual reality system. In such a system, the physical stimulation reach-
ing all of the user’s sensory systems (proximal stimulation) may be con-
trolled such that it is possible to precisely replicate stimulation that
would impinge upon the user in an arbitrary environment distal to the
user’s actual physical location. In such a case, it is hypothesized that
the user would (in some sense) actually exist in this distal environment,
quite apart from feelings of existence. Dennett (1978) provides useful
discussion of these sorts of issues via a ‘brain-in-a-vat” metaphor.

6 Conclusion: Presence and the
Heideggerian/Gibsonian Tradition

An unexpectedly simple working definition of
presence has therefore been arrived at: Presence is tanta-
mount to successfully supported action in the environment.
The environment may be either virtual or real, as well as
local or remote in relation to the operator. This form of
presence definition is reached only through an abandon-
ment of rationalistic tradition and a reorientation to
Heideggerian and Gibsonian views. Such a definition
should not be confused with that of the rationalist
choosing to simply ignore the subjective components of
presence and focus on the objective. Both Gibson and
Heidegger deny that any type of subjective component
of presence exists at all, under conditions of concernful
action in the environment.

Others have alluded to the importance of action in
virtual reality and teleoperator systems, many claiming
that it is one of a collection of determinates of presence
(Held and Durlach, 1992; Sheridan, 1992; Steuer,
1992), or of virtual reality (Zeltzer, 1992). The cur-
rently proposed definition of presence differs from these
past conceptions in that only a single determinate of
presence is posited: Successfully supported action in the
environment is a necessary and sufficient condition for
presence.

But what specifically is meant by successfully supported
action? When actions are made in an environment, the
environment reacts, in some fashion, to the action made.
When the environmental response is perceived as lawful,
that is, commensurate with the response that would be
made by the real-world environment in which our per-
ceptual systems have evolved, then the action is said to
successfully support our expectations. Since our knowl-
edge of such environmental response is necessarily
gained through perceptual processes, it may be seen that
the coupling between perception and action is crucial in
determining the extent to which actions are successfully
supported. Such ecological perception /action coupling

must therefore be ultimately related to presence.!?

13. Smets et al. (1995) have also made reference to this relation in
their examination of virtual reality technology as a design aid.
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The claim that presence is related to perception /ac-
tion coupling is to some extent vacuous. One is quickly
led to ask questions as to the nature of such coupling. It
is already well known that severing ecological coupling
in one form or another has profound effects on action
and task performance (e.g., on the existence of excessive
time delay between action and perception). Indeed, Gib-
son offers a number of candidate invariants of the physi-
cal world that the visual system may exploit in the pro-
cess of perception (for example, optical structure
invariance in the face of changing illumination and
changing viewer perspective). Preservation of similar
invariant structure for the additional sensory modalities
seems to be at least a starting point in attempting to
characterize natural perception /action coupling. Per-
haps support of these invariants in a virtual or remote
environment might represent a set of minimal condi-
tions for the perception of lawful environmental re-
sponse to action.

Consider instead the utilization of a virtual reality sys-
tem itself as a means for perception /action coupling ex-
amination. By design, such systems have formalized en-
vironmental responses to the actions of the perceiver/
actor. These responses may or may not be perceived as
lawful. Therefore, the coupling between perception and
action may or may not be considered lawful. It is pos-
sible, however, to assess the degree of lawfulness by
making comparisons to a real-world situation analogue.
Specifically, the dynamics of the actor’s actions are com-
pared between real and virtual environments for the
same task. From the similarity between actor dynamics
in the two environments, one may infer the similarity of
perception /action coupling. High similarity implies per-
ception /action lawfulness in the virtual environment.
Given the virtual environment architecture, it is possible
to do much more than simply describe the degree of
lawfulness in coupling, however. One could, in theory,
fine-tune the parameters in the virtual environment for-
malism so as to maximize the similarity between real-
world and virtual environment actor dynamics. On
achieving this maximization, formalization of lawful per-
ception /action coupling has been achieved via the vir-

tual environment formalism. Hence, the virtual reality

system, when similarity in actor dynamics is maximized
between analogous virtual and real environments, serves
to formalize ecological perception /action coupling,
thereby formalizing presence, given a Heideggerian /
Gibsonian ontology.

Examination of ecological perception /action coupling
in this fashion applies a number of key Heideggerian /
Gibsonian concepts. First and foremost, this method is
principally concerned with the dynamic interaction be-
tween perceiver and environment. It is the normal and
lawful interaction with the real-world environment that
is considered primary to our way of existing in the
world, our ““being-in-the-world.”” These real-world dy-
namics are therefore the criterion against which virtual
(or remote) environment interactions may be judged as
lawful, and presence inferred. Things in the environment
are not merely sets of discrete, atomistic features. They
afford potentials for interaction with perceivers /actors—
they are “‘ready-to-hand.’” Additionally, the utilization
of a virtual reality system to monitor these interactions is
unobtrusive, and therefore does not interfere with the
perceiver /actor’s “‘throwness’” in the environment. Fur-
ther, this method does not depend on the subjective
thoughts or feelings of the perceiver /actor, nor does it
depend on objective measures of task performance. How
well a task is completed, or how it feels to do a task is
irrelevant. How the task is done, in terms of the dynam-
ics of the perceiver /environment interaction is all that
matters. Not only does a metaphysical change to a
Heideggerian /Gibsonian orientation offer guidance in
the evaluation of presence in virtual or remote environ-
ments, but the technology utilized for these environ-
ments potentially provides a means of formalizing gener-
ally the nature of our existence in the environment.
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