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Summary  

As arousing as cyberspace may appear, many of its 

experiential qualities suggest that it is a dreamlike 

state. Very often cyberspace and dreaming both 

seem vividly real, even though this reality is only 

virtual. The existential similarity between 

cyberspace and dreaming realities is complex and 

largely unstudied, but its exploration could have 

profound implications for the future development of 

research in both domains. This paper investigates 

some qualities of virtual experience which 

characterize both cyberspace and dreaming, it 

proposes some concepts for understanding their 

similarity, and it discusses some of the potential 

implications a oneiric approach to virtual reality 

experience may have both for the development of 

cyberspace narratives and for our understanding of 

dream function. 

The Reality Sense Characterizes Both Dreaming and 
Cyberspace 

Despite many differences between cyberspace and 

dreaming, both states share a fundamental, albeit 

fluctuating, sense of perception-like reality. This 

reality sense is fundamental by virtue of its 

immediacy and its reflexive nature--it is an 

automatic 'here-now' response that seems to arise 

from real perceptual experience of the surroundings. 

The reality sense fluctuates in that its salience to the 

perceiver varies from moment to moment; one takes 

note of it, adjusts to it, notices it again, and so on in 

alternation; only periodically does the sense of 

reality linger in the center-focus of awareness. 

Nevertheless, in many high-end cyberspace 

applications and in many exceptional dreams, the 

reality sense can appropriate focal awareness, 

becoming as much the object of experience as the 

medium by which it is conveyed. 

Sometimes, the dreamed reality sense becomes so 

acute that events in the dream are subjectively 

indistinguishable from events in waking reality. 

Elsewhere (Nielsen, 1991) I have identified and 

described a class of dream types--collectively 

referred to as 'reality dreams'--which are 

characterized by an exceptional degree of apparent 

reality. Nightmares are a common reality dream type 

in which intense fear of someone or something is 

experienced as acutely real; we awaken from these 

with the relieved realization that it was 'only a 

dream'. Sexual and other organic dreams are also 

intensely arousing and realistic, especially when 

these involve stimulation of real sense receptors, 

e.g., the genitals or urinary tract. Paralysis dreams 

are another, relatively frequent type of reality dream 

in which one seems to be awake and paralyzed, even 

while hallucinatory events occur. Lucid dreams are 

earmarked by realistic cognitive capacities; one can 

conceptualize 'I am dreaming' while the dream 

continues. In control dreams, one has the very real 

sense of being able to control one's actions, even 

though the latter may be entirely bizarre or 

impossible, e.g., flying or passing one's hand through 

a 'solid' object. 

In some circumstances, the reality sense of these 

dreams--or nightmares as the case may be--reaches 

such a pitch of intensity that the dreamed events 

seem even 'realer than real'. Such dreams may be 

quite overwhelming in the specificity with which 

they reproduce scenes, characters and, especially, 

the self from the waking world. Such dreams are 

often referred to as dream-visions, but they may 

evolve from any one of the preceding types. Upon 

awakening, these exceptional reality experiences 

may have a lasting 'oneirogenic' impact, such as 

depressive mood, doubts about one's sanity, artistic 

inspirations, ideas for self-change, even spiritual 

conversion (Nielsen, 1991). The following dream-

vision was taken from Reed (1976) who had subjects 

perform a series of 'incubation' rituals prior to 

sleeping alone in a forest tent. Incubation rituals 

stem from an ancient and widespread belief in a 

deity who can heal through dreams and whose 

presence can be evoked in dreams by prescribed pre-

sleep activities such as bathing in cold water, 

offering sacrifices, singing or prayer. This intelligent 

and creative 26 year-old woman awakened from an 

incubated dream-vision confused as to whether the 

event was reality or a dream: 

 'She awoke, startled to find that a strong wind 

was blowing, and that the tent had blown away. 

A small, old woman appeared, calling out the 

incubant's name, and commanded her to awaken 

and pay attention to what was about to happen. 

The woman said that she was preparing the 

incubant's body for death and that the winds 

were spirits which would pass through her body 

to check the seven glands. The incubant was at 

first afraid, then took comfort in the old 

woman's aura of confidence and authority, and 

finally yielded her body to the experience, 

almost pleased with the prospect of death. 

During this time, the incubant saw before her a 

large luminous tablet, containing many columns 



Nielsen, et al Asleep in Cyberspace?   3 
 
 

of fine print which detailed her experiences in 

her past and future lives. The vision ended 

abruptly, and the incubant found herself lying 

within the tent as if she had awakened from a 

dream.' (Reed, 1976, p. 66)  

Several months later, this subject reported that the 

dream had had a powerful and enduring effect on her 

spiritual view of the world, that the experience 

revealed to her '...how her existence is not dependent 

upon her physical body.' (p. 66). 

Reality dreams such as these demonstrate vividly 

how the nervous system is able to engineer 

exhilarating virtual reality experiences independent 

of technological intervention. They suggest that 

virtual reality experience may reflect a purely 

endogenous, biologically functional process which 

also influences daytime life. In other words, dream-

related virtual reality may play an important role in 

the psychological economy of the person. 

At least two implications of the reality dream 

concept seem particularly pertinent for cyberspace 

research. First, an understanding of the physiological 

and psychological processes which produce the 

reality sense in dreams may contribute to the 

development of more authentic and more polyvalent 

virtual reality systems. Second, as cyberspace 

technology advances toward a greater mastery of 

reality mimesis, extended cyberspace use may prove 

to modify the human capacity for endogenous virtual 

reality experience; the impact of both positive and 

negative 'cyberogenic' effects on human dreaming 

may thus need to be assessed. 

REM Sleep Physiology Indicates Dreaming Is an 

Active State 

Although dreaming of some kind may occur in any 

stage of sleep, the dreams of REM sleep are of 

particular interest because they are more frequent, 

dramatic, intense, and hallucinatory than the dreams 

of other stages. Each of the reality dream types 

described earlier are known to occur primarily in 

REM sleep (e.g., Laberge, 1990; Kahn, Fisher & 

Edwards, 1991). It is now well known that REM 

sleep is a periodic process which recurs on average 

every 90 minutes throughout sleep (Aserinsky & 

Kleitman, 1953) and lasts on average 20 minutes per 

period. It occupies a total of about 20% (or 100 

minutes) of total sleep time. Physiologically, the 

state of REM sleep dreaming is paradoxical; from 

the outside the sleeper appears immobile, even 

relaxed; on the inside the dreamer is extremely busy, 

both emotionally and sensory-motorically. The 

internal activation of REM sleep has been 

documented at many levels: central motor pathways 

demonstrate activity equal to or greater than that of 

the waking state (Chase & Morales, 1994); there is 

pronounced phasic activation in sensory relays, such 

as thalamus, lateral geniculate, and visual cortex 

(e.g., Steriade, 1994); there is heightened cardiac 

and respiratory variability (Parmeggiani, 1994). This 

activation of sensory and motor activity lends itself 

readily to two interpretations. One is that the 

organism is in a state of intense affective arousal 

(Hartmann, 1984; Kramer, 1993. In most REM sleep 

dreams (60-80%), this arousal appears to manifest as 

negative 'virtual' emotion (e.g., Hall & Van de 

Castle, 1966), with the most prevalent emotion being 

fear (Nielsen, Deslauriers & Baylor, 1991). Another 

interpretation is that the nervous system is emitting a 

heightened frequency of the orienting reaction 

(Morrison, 1993), an automatic response which is 

triggered by novel, unusual or personally significant 

stimuli. It signals that the organism is in its most 

alert state of readiness for detecting and processing 

these stimuli (e.g., Siddle & Kroese, 1985). These 

two interpretations of REM sleep physiological 

arousal are probably compatible (e.g., Kuiken, 1986; 

Koukkou & Lehmann, 1993) and are both probably 

implicated in the memory consolidation and 

affective adaptation functions proposed for REM 

sleep (e.g., Cartwright, 1994; Kramer, 1993; Perlis 

& Nielsen, 1993; Smith, 1993). 

At the same time as this storm of central sensory and 

motor activity dominates brain structures during 

REM sleep, there is an equally pervasive inhibition 

of activity at the periphery. Specifically, motor 

cortex commands for movement are inhibited at the 

spinal level, producing the apparent quiescence 

known as muscle 'atonia' (Pompeiano, 1976; Siegel, 

1994). Muscle atonia dampens activity in most 

muscles but does not affect those controlling eye 

movements (thus the label 'rapid eye movement' 

sleep) and respiration. Most peripheral sensory 

signals are also inhibited to some degree (Morales & 

Chase, 1983; Pompeiano, 1976). The overall effect 

of these inhibitory influences is to maintain the 

brain's central activation as an invisible affair even 

when, as in the case of nightmares, this activity 

exceeds subjectively comfortable levels. However, 

the inhibitory processes of REM sleep do not 

produce total sensory and motor paralysis, as shown 

by the occurrence of muscle twitches in the face 

(Mouret, Delorme & Jouvet, 1964) and limbs (Chase 
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& Morales, 1994; Morales & Chase, 1983) and the 

incorporation of external stimuli into dream content 

(Koulack, 1969; Nielsen, 1993; Nielsen, McGregor, 

Zadra, Ilnicki & Ouellet, 1993). Rather, this activity 

appears to be closely regulated. 

The disordered sleep condition known as REM-sleep 

Behavior Disorder (RBD; Schenk, Hurwitz & 

Mahowald, 1988; Mahowald & Schenk, 1994) 

reveals particularly well the internal turmoil of REM 

sleep physiology and its dependence upon muscle 

atonia and sensory inhibition for containment. RBD 

patients, who have lost much of their capacity to 

inhibit peripheral motor activity during REM sleep, 

are observed to 'act out' their dreams, often violently, 

and often with dire, even fatal, consequences for 

themselves or their spouses. Their dramatized 

dreams are often particularly nightmarish 

(Mahowald & Schenk, 1994) as if there is also a 

disinhibition of emotion. To an outside observer, the 

RBD patient's moans and flailing during turbulent 

dreams bear a surrealistic likeness to the helmeted 

cybernaut's exclamations and grasping in the air 

during 'hallucinated' battle scenes. 

An animal analogue to RBD, referred to as REM 

sleep without atonia (Morrison, 1993), is produced 

experimentally by lesioning the brainstem nuclei 

responsible for muscle atonia. The procedure 

demonstrates particularly clearly the abundance of 

orienting reactions during REM sleep, as well as 

other emotional and organized behaviors. Cats with 

REM sleep without atonia will raise their heads 

during 'dreaming' and orient actively to imaginary 

stimuli; they will also adopt defensive or attack 

positions as if they were interacting with virtual 

creatures in their imagination. 

In conclusion, the physiological features of REM 

sleep suggest that the waking state most similar to 

dreaming is that of a surprised, attentive, emotional 

excitement in response to novel or unusual events. 

Dreaming is thus an acutely active state in which the 

virtual self finds itself immersed in a fictive 

environment and responding emotionally to 

imagined characters. The dreaming mind is clearly 

riveted by the virtual drama which it has produced 

for itself. The internal physiological state of 

dreaming is not so different from that of an 

individual in cyberspace. However, one of the major 

physiological differences between dreaming and the 

waking state is the modulation of peripheral muscle 

activity, including the regulation of somesthetic and 

other sensory feedback. It is the regulation of 

somesthetic feedback, in particular, which provides 

clues to how virtual reality may be generated so 

authentically in isolation from external sensory 

experience. 

The Reality Sense Depends Upon Apparent Self-
Presence, Fictive Environment, and Character 
Imagery 

Investigations of dreaming, cyberspace, and other 

hallucinatory states (e.g., drug-induced states, 

psychosis, epilepsy aura) suggest that the nature of 

the reality sense can be better understood by 

considering three of its main experiential qualities: 

the inter-related qualities of apparent self-presence 

(ASP), fictive environment (FE), and character 

imagery (CI). ASP--perhaps the most important of 

the three qualities--serves as an existential anchor or 

fundamental reference point for virtual perception, 

just as real self-presence is an anchor for real 

perception. The term anchor is meant to express that 

other perceptual experience (visual, auditory, etc.) 

occurs in immediate spatial and temporal relation to 

this common reference point. The reference point 

consists precisely of a somesthetic illusion of 

presence or embodiment in space which maintains 

constancy over time. It may also be described as an 

extended somesthetic illusion of total immersion in 

3D space. The more salient the somesthetic illusions 

comprising ASP the more vivid the reality sense is 

likely to be. This illusory somesthetic basis of ASP 

is what differentiates the virtual experiences of 

dreaming, cyberspace and other hallucinations from 

quasi-virtual modes such as television, cinema, 

theater, reading, or daydreaming. 

Apparent Self-Presence is sustained by a number of 

component illusions which implicate parts of the 

virtual body (e.g., head, limbs, torso) or which affect 

the virtual body for only brief moments of time. 

These consist primarily of illusions of orientation, 

body posture and movement of the body and its 

parts. Individually, the component illusions have 

been studied and reported extensively in the 

literature and their physiological mechanisms 

provide a basis for understanding full illusory 

somesthetic presence, i.e., ASP. Although precisely 

how somesthetic illusions are produced remains 

largely a matter of speculation, some hypotheses and 

laboratory data can be brought to bear on the 

problem. In particular, we propose that the 

somesthetic illusions and ASP of dreaming originate 

in the paradoxical state of motor activity during 

REM sleep, i.e., in its combination of central motor 
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activation and peripheral muscle regulation. 

Fictive Environments contribute to the reality sense 

by virtue of their close interaction with ASP. FEs are 

produced under similar conditions in cyberspace, 

dreaming and other hallucinatory realities, 

specifically, when normal input to the senses is 

blocked and patterned information from other 

sources replaces it. Although a FE appears to be 

autonomous, its apparent reality derives from the 

fact that its changes are subtly coordinated with 

somatosensory information so as to facilitate 

somesthetic illusions. In the case of cyberspace, the 

replacement sources for a FE are primarily 

computer-generated displays linked to an observer's 

orienting movements. For example, interactive head 

mounted displays coordinate moving visual arrays 

with orienting head movements such that the 

illusions of 'head-presence' or 'body-presence' in 

virtual space are sustained. In the case of dreaming, 

replacement sources for a FE stem from memory. 

For example, visual memories of a familiar place 

may be presented in concert with illusory sensations 

of orienting, effort, movement, and touch, giving the 

impression that the apparent self is immersed in a 

real 3D place. One of the most common types of FE 

in cyberspace is based upon optical flow patterns 

which induce illusions of ego- motion or 'vection' in 

stationary subjects (e.g., Dichgans & Brandt, 1978). 

FEs during dreaming do not appear to have the same 

fine-grained resolution of graphic displays and thus 

visually-induced vection is likely not the primary 

source of apparent self-motion at this time. 

However, in some reality dreams (e.g., flying) 

patterned features of the FE (e.g., rooftops) seem to 

play an important role in stabilizing ASP. 

Character Imagery is as pervasive in dream imagery 

as is both ASP and FE. Although perhaps not a 

necessary feature of the reality sense, its presence 

enables realism in dream scenarios in several ways. 

First, in a manner similar to a FE, it facilitates 

somesthetic illusions by closely coordinating actions 

and sensations in the dream ego with those of 

seemingly autonomous objects--persons in this case. 

Second, the apparent autonomy of a CI can arouse a 

variety of realistic emotional feelings in the dream 

ego. Third, extended character-ego interactions add 

dramatic complexity to the dream, facilitate its plot, 

and permit social problem-solving to occur. These 

contributions to dreaming's narrative continuity 

provide a realistic framework within which ASP 

may be elaborated and sustained over long periods 

of time.  

CIs also contribute to the reality sense of cyberspace 

though, again, they may not be necessary 

ingredients. Social cyber encounters--computerized 

or human-based--may augment or sustain ASP in 

ways similar to those in dreaming. Specifically, they 

serve as highly specific and seemingly autonomous 

(or truly autonomous in the case of multiple-user, 

interactive applications) foci through which ASP 

may be expressed and sustained. In cyberspace, the 

activities of CIs also provoke emotional reactions as 

they do in dreams. Finally, depending upon the 

sophistication of the cyber software, CIs may 

provide the self with opportunities for meaningful 

interaction in a dramatic social narrative over long 

periods of time. 

In sum, the reality sense is attributed to three 

qualities which are thought to be equally 

fundamental to both dreaming and cyberspace. The 

principal quality, ASP, is driven by component 

somesthetic illusions which are, in turn, supported 

by FEs and CIs. The purely somesthetic component 

of dreamed ASP appears to be a function of 

physiological processes unique to REM sleep, i.e., 

the paradoxical state of motor activation / muscle 

inhibition. The somesthetic component of ASP in 

cyberspace is more solidly rooted in veridical 

somesthetic sensations (i.e., real self-presence), but 

is nevertheless modified by FE and, possibly, CI 

influences. 

Apparent Self-Presence Has Both Central and 
Peripheral Sources 

Recent advances in our understanding of the 

mechanisms underlying normal self-presence 

provide a framework for explaining ASP. The 

normal experience of self-presence is a background 

perceptual activity which gives the impression that 

the body at rest or in motion maintains an invariant 

structure. This background sense of self-invariance 

is sustained by a multiplicity of central and 

peripheral sources in the nervous system. On the 

central side, these sources include the 

'neurosignature' or global awareness of bodily-self 

which is thought to originate in a cortico-thalamo-

limbic network (Melzack, 1989) and the'sense-of- 

effort' of muscle action which is thought to arise in 

corollary discharges to motor commands for specific 

muscle groups (McCloskey, 1978). Phantom limbs 

provide vivid evidence for the psychological reality 

of a static central body image (Melzack, 1989). 

Phantom limbs are illusions of limb presence which 

arise after the amputation of an arm or leg, after 
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severage of the spinal cord, or after anesthesia of a 

limb in normal subjects (Gross, Webb & Melzack, 

1974; Melzack, 1989). In all cases, the limbs are 

experienced as perceptually real even though 

peripheral sources of sensation are absent (Melzack, 

1989). 

On the peripheral side, somesthetic self-presence 

includes the 'position sense' or awareness of 

orientation of the body and limbs relative to one 

another (Jones, 1988; Lackner, 1988; Lackner & 

Levine, 1979), and the 'muscle sense' or sense of 

bodily movement, both of which are thought to arise 

in large part from joint and tendon receptors and the 

spindle receptors of muscles (McCloskey, 1978), 

and the 'center-of-gravity' sense, likely signalled by 

pressure receptors in the joints and vertebral column 

(Horstmann & Dietz, 1990). Evidence for these 

peripheral contributions to awareness of body 

movement depends upon experimental 

manipulations of peripheral sensory systems. In one 

experimental paradigm, illusions of limb movement 

occur when a restrained limb's muscles or tendons 

are stimulated by 100-Hz vibration in the absence of 

concomitant visual input (Lackner & Levine, 1979). 

Vibratory stimulation of the appropriate muscles can 

produce illusory motion of the entire body in 

virtually any direction desired (Lackner, 1988).  

Visual and auditory sensory patterns converge with 

somesthetic sources of self-presence, adding what is 

largely redundant or overdetermined information to 

the mechanism of self-presence constancy. Visual 

impressions of the body constitute largely redundant 

information about posture and movement which is 

normally integrated with somesthetic self-presence 

information. The convergent, multi-input nature of 

self-presence constancy facilitates the smooth 

transition from one input channel to another and 

allows one sensory channel to dominate others when 

information from them is minimal or ambiguous. 

Thus, visual presentation of a flowing gradient to a 

stationary observer may induce illusions of self-

movement when concurrent somesthetic information 

is minimized (Dichgans & Brandt, 1978), just as 

vibration-induced illusions of arm movement may 

produce apparent movement of a light source 

attached to the arm when other visual cues are 

reduced (Levine & Lackner, 1979). Dreaming, too, 

may sustain illusions of ASP by switching between 

somesthetic, visual and auditory sources, at times 

allowing a single input to dominate. In sexual 

dreams, for example, sexual imagery and sensation 

predominate and are the primary sustainers of ASP. 

Laboratory studies have shown that by shifting the 

balance of input to somatic sources (with BP cuff 

stimulation), ASP can be altered in ways similar to 

those seen in the waking state for vibratory 

stimulation. Ramped pressure stimulation to the 

muscles during REM sleep produce a variety of 

illusions of postural displacement and body and limb 

movement (Nielsen, 1993; Nielsen, McGregor, 

Zadra, Ilnicki & Ouellet, 1993). For example, one 

subject whose left leg was administered pressure for 

several minutes during REM sleep reported being 

dragged upside down with the stimulated leg held 

firmly over someone's shoulder at the precise 

location the stimulation was administered. Another 

subject reported that her stimulated leg was twisting 

and flailing around 'like a deflating, out-of-control 

balloon.' The similarity between these illusions and 

the previously described phantom limb and vibratory 

illusions should be apparent. Furthermore, these 

illusions were often extremely vivid and 

accompanied by a heightened reality sense (see 

Nielsen, 1991). These findings suggest that 

peripheral stimulation during REM sleep operates 

directly upon mechanisms underlying the 

maintenance of ASP--and thus of virtual reality--

during dreaming. 

Except for a few exceptions which I will describe 

below, today's virtual reality technologies have not 

yet evolved to the point where somesthetic sources 

of ASP can be intentionally transformed to the same 

extent as they are spontaneously transformed during 

dreaming. Contemporary technologies rely primarily 

on devices which either directly couple visual and 

auditory displays to existing somesthetic sources, or 

which depend upon visual and auditory information 

completely dominating existing (weak or 

ambiguous) somesthetic information. The typical 

head-mounted display ensures that the vection 

illusions produced by visual and auditory 

information are tightly coupled to veridical 

somesthetic information signalled to the brain by 

head movements. Other, more passive technologies 

such as IMAX rely upon visual override of the 

relatively weak somatic signals stemming from the 

observer's fixed head position and seated posture in 

order to generate pure vection illusions.  

One interesting exception to this generalization may 

be applications which require operator telepresence, 

such as the remote operation of sensing, mobile 

robots. This research has shown that operators are 

susceptible to eerie, albeit fleeting, out-of-the-body 

sensations (Rheingold, 1991). Rheingold describes 
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his own first experience of control-at-a-distance of 

an experimental robot designed by Dr. Susumu 

Tachi of Japan's Ministry of International Trade and 

Industry. The robot was equipped with video 

cameras, microphones, mechanical arms and limited 

movement capabilities.  Its remote operation enabled 

Rheingold to perceive himself from a distance:  

'The strangest moment was when Dr. Tachi told 

me to look to my right. There was a guy in a 

dark blue suit...reclining in a dentist's chair. He 

was looking to his right...He looked like me, 

and abstractedly I understood that he was me, 

but I know who me is, and me is here. He, on 

the other hand was there...The fact that the 

goniometer and the control computer made for 

very close coupling between my movements 

and the robot's movements was more important 

than high-resolution video or 3D audio. It was 

an out-of-the-body experience, no doubt about 

it.' (p. 264) 

Some other technologies which have already shown 

a potential for manipulating the ASP component of 

virtual reality experience through direct stimulation 

of somesthetic information will be discussed in a 

later section. 

To summarize, experimentally-induced somesthetic 

illusions provide evidence that 1) normal self-

presence is a function of information transmitted in 

both central and peripheral somesthetic systems; 2) 

this somesthetic information converges with largely 

redundant information from visual and auditory 

sources; and 3) disruption of these sources through 

accident, paralysis or experimental manipulation 

produces systematic, illusory variations of self-

presence, i.e., apparent self-presence. Thus, normal 

self-presence and its virtual counterpart, ASP, 

probably both arise from activity in more or less the 

same physiological processes. Self-presence and 

ASP differ, presumably, in the relative weights 

which are accorded to the different contributing 

patterns of information in the two states. Whereas 

dreaming appears to weigh somesthetic sources to 

produce highly realistic ASP, cyberspace systems 

weigh primarily visual and auditory sources to 

achieve a similar effect. Cyberspace applications 

have not yet evolved to a point where virtual 

experience of the body can be completely decoupled 

from real somesthetic information, as is the case for 

dreaming. 

Implications of experimental dream research for 

developments in cyberspace research fall into two 

main categories: potential effects of cyberspace 

applications on dreaming and its functions, and 

potential enhancements of cyberspace systems based 

upon an understanding of dreaming. Understanding 

more about how peripheral regulation of muscle 

activity contributes to the vivid ASP during 

dreaming could significantly enhance the power of 

present-day cyberspace systems. 

Cyberspace Use May Modify the Adaptive Functions 
of Dreaming 

Although there is yet no definitive answer to the 

question 'Why do we dream?', a number of clues 

point to the likelihood that it serves to consolidate 

new learning (e.g., Smith, 1993) and to facilitate 

adaptation to emotionally problematic life 

experiences (e.g., Cartwright, 1994; Kramer, 1993). 

In other words, there are indications that dreaming 

continues to work over the important highlights of 

daytime reality. Could such clues eventually answer 

the equally consequential question 'Why do we 

dream in virtual reality?'? Perhaps yes; it is a 

question to which cyberspace research may be 

uniquely equipped to respond. If there is, indeed, a 

close affinity between dreaming and cyberspace, 

then it is conceivable that virtual reality applications 

may one day soon provide methodologies for 

examining questions about human memory and 

adaptation which continue to elude dream 

researchers. By the same token, researchers will be 

ethically bound to examine the effects of long-term 

use of cyberspace devices on our endogenous virtual 

reality capacities. 

The domain onto which cyberspace applications 

appear set to confer their largest influence is the 

entertainment industry (Rheingold, 1991). In this 

domain, there have already emerged some themes 

which closely implicate dream research. One 

particularly popular theme deals with the magical 

release from gravity. Cyberspace allows the user to 

assume supernatural strength in manipulating large 

objects (real or computer-generated) and to 

participate in virtual anti-gravity maneuvers, such as 

floating, flying--sometimes falling. These virtual 

gravity-release phenomena are also a major dynamic 

in dream experience. Flying and falling dreams are 

among the most common types reported (Ward, 

Beck & Rascoe, 1961) and are among the most 

enjoyable and terrifying, respectively. Transformed 

gravity perception and other dramatic alterations of 

ASP seem to comprise one of the most thrilling 

features of cyberspace entertainment and, perhaps, 
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one of the features of most relevance to the present 

oneiric approach to virtual reality. The risk remains, 

however, that extended or unrestrained uses of 

especially realistic gravity-release scenarios may 

threaten learning and affective functions associated 

with dreaming. Long-term research on the effects of 

cyber-use would appear to be warranted. 

A second popular theme in cyberspace applications 

is the interaction with virtual characters. One 

particularly enduring character theme is that of 

combative and aggressive social encounters. As 

mentioned earlier, interactions with character images 

are one of the main components of dreaming, a 

primary vehicle by which the reality sense is 

sustained, and likely a principle mediator of 

affective adaptation (Nielsen, in preparation). It is 

also the case that dreams of chase, threat and attack 

by others are the most typical dream themes reported 

on questionnaires by some populations (Ward, Beck 

& Rascoe, 1961). Of course, aggression and violence 

pervade our society's media and are not a unique 

quality of either dreaming or cyberspace.  But 

research must question what effects the repetitive, 

first-person re-creations of these types of scenes 

might have upon personality development in the 

long-term. It may be that virtual participation in acts 

of combat and aggression will have more insidious 

effects on attitudes and behavior than the relatively 

passive viewing of feature film and television.  On 

the other hand, if virtual violence is a new-found 

cousin to dreamed violence, then it may factor 

constructively in adaptive functioning. 

However, implementation of virtual characters 

extends beyond the realm of combat and violence to 

more general dramatic structures with potential 

benefits for the person (Laurel, 1991; Rheingold, 

1991; Tart, 1990). As progress is made in 

understanding how dreamed social interactions 

facilitate emotional adaptation (e.g., Cartwright, 

1991), cyberspace scenarios modeled upon such 

interactions might serve as useful adjuncts to dream-

based psychotherapy or counselling (e.g., 

Cartwright, Tipton & Wicklund, 1980; Evans, 1990; 

Levay & Weissberg, 1979; Olsson, 1991).  We could 

envision dream-like cyber narratives for purposes as 

diverse as facilitating insight to the personal 

meaning of dreams in healthy subjects to aiding 

traumatized individuals deal with tormenting 

nightmares. Other illustrations of how cyberspace 

might enhance central therapeutic skills such as 

diagnosis, induction of altered psychological states, 

and therapy/training are offered by Tart (1990).  

Other applications of cyberspace to dreaming seem 

imminent. Cyberspace interfaces might be harnessed 

for the realization of dream-inspired art, dance or 

dramatic theatre. Cyber narratives modeled on dream 

content or structure could prove to be valuable 

research aids for assessing human capacities for 

story-telling, comprehension and memory. There is 

also the optimistic possibility that dream-based 

cyberspace applications could be used to supplement 

or modify the endogenous functions of dreaming 

sleep. Perhaps long-term learning could be enhanced 

by such supplemental 'virtual' dreaming. Perhaps the 

speed or efficiency of emotional adaptation could 

also be accelerated virtually. The long-term effects 

of virtual reality exposure require assessment for 

their possible advantages as well as their possible 

drawbacks.  

Assessing the effects of cyberspace use on dreaming 

depends to a large extent upon our understanding of 

dream function. One easily quantifiable measure 

which is widely thought to index dreaming's 

adaptive function is the incorporation of memories 

of recent real-life events into dreams. We have been 

interested for many years in the incorporation effects 

of film stimuli upon dreaming (e.g., Nielsen & 

Powell, 1989; 1992) and have more recently turned 

our attention to the effects of virtual reality stimuli. 

We have found that emotionally impactful films will 

resurface in dreams produced on the night following 

viewing of the film, the so-called 'day residue' effect 

(Freud, 1958/1900). We have also found that such 

stimuli often have a delayed effect upon dreaming, 

returning to dreams after an absent period of several 

days, what we have termed the 'dream-lag' effect. 

The latter effect suggests that dreaming's adaptive 

functions may be mediated by temporal factors 

which have been overlooked in previous research. 

We are presently studying the effects of cyberspace-

type stimuli using the same investigative paradigm, 

with a particular interest in the effects of illusions of 

apparent self-presence such as vection.  

In our present research, we allow subjects to play the 

interactive video game 'Doom'
TM

 for about 20 

minutes. The player of Doom uses a keyboard or 

joystick to navigate his or her virtual self, armed and 

armoured at the outset, through mazes of corridors, 

sliding doors and secret vaults to find treasures (e.g., 

more ammunition) and to confront deadly human- 

and ape-like creatures. The players' apparent 

movements within the dark mazes of Doom produce 

compelling illusions of forward and backward 

linear-vection through corridors, circular-vection 
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turning corners, and pitch-vection ascending and 

descending stairs, holes, and elevators. The creatures 

are also particularly distinctive and threatening, 

emitting animal sounds and training their deadly 

arsenals of guns, explosives and fireballs incessantly 

on the virtual self. The corpses of creatures slain by 

the players litter the rooms of Doom. With 

successive onslaughts by the creatures, novice 

players will quickly expend their ammunition and 

find their "percentage" of armour deteriorating. 

These facts and others are displayed on a small on-

screen display panel. The following excerpts were 

taken from 9-day home dream diaries of subjects 

who had undergone a single 20-minute session of 

Doom. All dreams were scored by an experienced 

judge to have a rating of at least 8 on a 0-10 scale of 

'likelihood of incorporation' of this stimulus. They 

illustrate how the dreams respond to this potent 

stimulus provokes with affectively-charged imagery; 

sometimes even seeming to attempt to deal with the 

imagery in an adaptive fashion: 

'. . .there were 2 motorcycles in it (I was driving 

one) and something about a maze I was in. . 

.The way I saw things was similar to the way 

the player in the video game saw things. . .the 

speed of changing directions and moving was 

similar. . .I woke up feeling very relaxed. . .' 

(subject 1, night 1) 

'I'm trapped in some cage. I'm yelling for help 

but no one is around. There are dead rats 

surrounding me. All of a sudden I hear "you 

deserve to be punished" (unknown voice). . .I 

recall seeing some sections of the tunnel. I was 

trying to make sense of the object of the game. I 

recall hearing the strange animal-like voices (a 

howl).' (subject 2, night 1) 

'It was night. . .I was in a warehouse. And there 

was this person shooting at me. I was behind a 

crate and he was somewhere in the distance. . .I 

was on a ledge. . .I was going to run across the 

ledge when all of a sudden the lion. . .jumped 

on the person. . .' (subject 3, night 5) 

'It was daytime. I was in the backyard of the 

house of an old friend. The house was green. . .I 

was stuck in the garage with a girl because 

every time we tried to run up the stairs of the 

deck to get into the house a German shepherd 

would bark and chase us back into the garage. 

Finally we decided to open the main door of the 

garage and run out the driveway. This is when 

the man who was in the house came running out 

with another guy. . .They tied the girl up. . .they 

held us at gunpoint. . .Then I sat up by the front 

of a bus. . .we all had skydiving suits on and 

were driving down 87th Avenue when people 

started to dive out of the bus and I could see 

them fall from the sky. . .the bus driver said that 

I would get to jump out on the way back to my 

house. He told me to go practice jumping out of 

the bus. . .while I was practicing this I pulled 

the cord and my parachute opened. I land on a 

rock with my groin and was in pain...’ (subject 

3, night 7) 

'I was exploring some alleyways. I exit 

someplace and find myself in a narrow outdoor 

corridor-type space. . .I am afraid I might fall 

into a hidden hole. . .I exited this space between 

two brick buildings onto a brightly lit street. . .I 

see men in gas masks with long hoses spraying 

weed killer on the grass and plants coming 

toward me. I try to avoid them and their sprays, 

thinking them toxic. . .' (subject 4, night 2) 

'I was involved in some kind of a war. People 

were shooting with assault rifles. . .we were in 

some kind of construction site with just 

concrete basement walls with open windows 

surrounded by a trench and piles of fresh earth. 

I was running around the corner of this building 

to avoid being shot and seeing someone else 

also running for her life. . .she may have been 

shot. . .I may also have been carrying and 

shooting an assault rifle. . .seeing someone 

being hit and seeing red blood splattering. It 

was a very real scenario and I had a very real 

fear of being killed. . .' (subject 4, night 7) 

It can be seen that subjects' dreams responded to the 

Doom experience with scenarios including both 

gravity-release and character interaction, e.g., 

scenarios ranging from extremely pleasurable 

motorcycle rides to extremely threatening 

confrontations with armed killers. The intense 

affective and somesthetic involvement in some of 

these scenarios appears to derive directly from the 

Doom experience, and undoubtedly contributed to 

their intense realism. It is unknown why subjects 

responded with such widely different scenarios or 

why some subjects dreamed about the stimulus 

immediately after playing while others dreamed of it 

only several days later. Nevertheless, our 

preliminary results indicate that this type of 

stimulus, which has at best a mild virtual reality 

appeal, has a powerful modifying effect on 
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dreaming. Modification of ASP vection illusions 

during the game seems particularly relevant to 

subsequent incorporation into dreaming, as 

suggested by the opposing themes of fast apparent 

movement (motorcycle, bus, running) vs. apparent 

paralysis (trapped in a cage, hiding behind a crate, 

being tied up). It may be that we are directly 

stimulating processes which are implicated in the 

paradoxical regulation of somesthetic information 

during dreaming. We are presently studying an 

additional group of subjects who are administered 

more totally immersive virtual reality experiences. 

Dream Research May Enhance Cyberspace 
Applications 

The approach outlined here has implications for the 

design of cyberspace systems, particularly those 

systems concerning generation of narratives with 

very realistic yet flexible ASP. Cyberspace 

technology has not yet evolved to the point where 

total emulation of a dreamlike state is possible or 

even to the point where ASP can be dissociated to 

any lasting extent from real self-presence. However, 

to the extent that the somesthetic-illusional structure 

of ASP comes under more direct control, cyberspace 

programmers may, indeed, aspire to create dreamlike 

virtual realities. Research described earlier which 

demonstrates that compelling somesthetic illusions 

can be produced by administrating somatosensory 

stimulation during either REM sleep or wakefulness 

suggests that such a goal might be accomplished by 

refining technologies which regulate somatosensory 

afferent information.  

Such regulation might be achieved with several 

manipulations, e.g., muscle vibration, partial 

anesthesia of peripheral muscles with muscle 

relaxants or hypnosis, weightlessness, mood- or 

mind-altering drugs, or some combination of the 

previous. In this way, the veridical self-presence 

anchor may be 'loosened' and ASP could be more 

easily 'sculpted' by feedback from computer-

controlled displays and devices. Mood- and mind-

altering drugs have already proven useful for this 

purpose. For example, some dentists now provide 

patients with head-mounted displays in combination 

with nitrous oxide anesthesia to enhance their 

somesthetic immersion in the virtual displays and 

thus distract from pain. Without a bodily anchor, the 

virtual self thus becomes free to exploit gravity-

release scenarios.  In this way, one might also even 

discover heightened capacities for body image 

transformation, such as micro- and macropsia, 

animal transmutation, age-regression, autoscopia, 

gender-switching, possession, and other changes 

heretofore unimagined in virtual reality research. 

Again, consideration of the ethical hazards and 

advantages of such manipulations should remain in 

the forefront of research with these applications. 

Great strides have been made in the control of ASP 

through the modification of FEs, especially through 

the induction of visually-induced 3D vection 

illusions. Visual FEs will undoubtedly continue their 

important role in proportion to the technical 

evolution of ultra-high resolution graphic displays. 

However, to the extent that such visual systems can 

be coupled to devices and techniques which 'loosen' 

the self-presence anchor, the possibilities and 

potentialities of virtual reality systems will expand 

significantly. There is already some indication that 

tactile feedback devices such as de Rossi's "Smart 

Skin" (Rheingold, 1991, p. 347) or Minsky's 

"texture-sensing joystick" (Rheingold, 1991, p. 314) 

could be refined to where extended control over the 

illusory capacities of somesthetic sensory systems 

will be feasible. 

There are other potential points of convergence 

between dream research and virtual reality research. 

Several devices have been developed commercially 

to enhance the reality quality of dreaming. Such 

devices induce lucid dreams, control dreams and 

other reality dreams by the automatic detection of 

REM sleep and delivery of light flashes (Laberge, 

1986) or electrical impulses (Hearne, 1983). 

Proponents of lucid dreaming have suggested that 

the capacity to dream lucidly may develop human 

potential in such areas as problem-solving, creative 

expression, self-growth, healing, and access to 

ecstatic experience (Laberge, 1986). Whether such 

claims will be fulfilled by the emerging oneiric 

technologies remains to be seen. However, the 

parallels between such goals and the goals of 

cyberspace research (Rheingold, 1991) are difficult 

to overlook. 

Dream research may also provide cyber-researchers 

with clues about more effective generation of virtual 

environments. A closer scrutiny of how rapid scene 

changes are accomplished in dream-time may 

provide a template for engineering more fluent, and 

possibly less vertiginous, scenes in cyber-time. 

Dreams may also conceal lessons about how 

multiple sensory modalities should be optimally 

interleaved to enhance the reality sense, or about 

how ASP, FE, and CI combine to produce effects 
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such as 'bizarreness', 'mythlikeness', 'horror' and 

other dreamlike qualities. 

To summarize, it has been proposed that cyberspace 

experience may be a parallel expression of a single 

existential-perceptual capacity for re-creating 

illusory self-presence during dreaming. A more 

careful description of this capacity and of other 

cyber/dream similarities may have important 

implications for an understanding of how virtual 

reality occurs and thus of how to design more 

effective virtual systems and narratives. It may also 

be essential for evaluating the potential (positive and 

negative) effects of extended cyberspace-induction 

on the memory and adaptation functions of dreaming 

sleep, and for ensuring that research does not 

unwittingly catapult future cyberspace users into 

virtual nightmare. . . . 
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