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Virtual Reality for Non-Ordinary Consciousness
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Virtual reality (VR) technology is currently seeing a surge of interest in industry, academia, and the public. Myriad developments are already underway, aiming to bring the technology directly to users in ways that offer access to rich virtual multisensory experiences. The immersivity that VR offers is enabled by the brain’s constraints on processing bodily self-consciousness (BSC), which anchors self-identity and -location to the physical body. Current developments are focused on leveraging the face-value constraints of BSC to craft immersive VR experiences that are plausible to the human user; i.e., most VR applications today take advantage of BSC as a “trick” or illusion that the body plays on the mind. However, the malleability of BSC can be more powerfully approached as an asset for enhancing the repertoire of body representations and plasticity available to everyday human experience. By manipulating the boundaries of self-local experience, VR can be used as a tool for the cultivation of non-ordinary consciousness (NOC). Such an approach would have the potential to equip society with novel pathways for studying the farther reaches of consciousness and providing opportunities for access to enhanced conscious experiences in everyday life, with far-reaching philosophical and ethical implications.

BODILY SELF-CONSCIOUSNESS

A growing body of work in cognitive neuroscience and philosophy of mind has characterized the multisensory mechanisms governing the integration of bodily signals on which VR relies, or what is called BSC (Blanke et al., 2015). Beginning in neurological patients, this work has extended into healthy subjects and received much attention with bodily illusion paradigms, such as the rubber-hand illusion, enfacement illusion, and the full-body illusion, in which a study subject experiences the subject sense that a hand, face, or other body, respectively, is their own. The full-body illusion was developed using VR, and the rubber hand and enfacement illusions, while developed without using VR, were eventually applied in VR. These paradigms have revealed that such illusory experiences can be achieved through the spatiotemporal manipulation of visuo-tactile, and sometimes vestibular and auditory, inputs in relation to body parts, either directly or within the behaviorally and neurophysiologically defined potential space—the peripersonal space (PPS)—immediately surrounding the stimulated body part. Empirical data suggest two major brain networks underlying BSC: a frontoparietal one (intraparietal sulcus and premotor cortex; IPS and PMC, respectively) for processing signals related to circumscribed body parts, e.g., hand and face, and a temporoparietal one (supramarginal gyrus, insula, superior temporal gyrus) for processing signals for trunk-based self-identification and self-location. In addition, it has been demonstrated that vestibular processing contributes significantly to anchoring self-location with the physical body (Pfeiffer et al., 2013).

Four principal constraints on multisensory integration have been proposed and evidenced to modulate BSC: (1) proprioception, (2) body-related visual information, (3) PPS, and (4) embodiment. These constraints determine whether or not a change in BSC takes place, fulfilling the criteria for the aforementioned bodily illusions to occur. The result is a subjective (and objectively measurable) sense of ownership over the virtual/prosthetic body part, e.g., the rubber hand (Botvinick and Cohen, 1998; Apps and Tsakiris, 2014), self-identification with the full body, and self-location (Blanke and Metzinger, 2009; Blanke, 2012). The integration of bodily ownership with motor signals yields the sense of agency, or volition over one’s actions (Tsakiris et al., 2007; Ma and Hommel, 2015; Trzepacz et al., 2015; Haggard, 2017). The BSC constraints are modulated by the confluence of hierarchical bottom-up and top-down streams of information in the nervous system, which have been formalized in Bayesian models of predictive coding (Clark, 2013; Samad et al., 2015) and the free-energy principle (Friston, 2010; Apps and Tsakiris, 2014; Pezzulo et al., 2015; Donnarumma et al., 2017). In the rubber-hand illusion, for example, bottom-up unisensory inputs (touch on the real hand and vision of the rubber hand) are integrated in multisensory areas according to predictions based on prior experiences (Hohwy and Paton, 2010). The multisensory incongruity produces a mismatch between the sensory and predictive streams of information, leading to an attempt at its resolution (prediction error minimization) by weighing the proprioceptive input higher than the visual incongruence, thus producing embodiment of the rubber hand. These models help explain why the virtual environments can elicit such a convincing sense of ownership and agency over illusory bodies and achieve a feeling of presence.

While the behavioral, neural, and theoretical evidence supporting BSC are well defined, the research field currently treats the variability and plasticity of BSC as a “trick” or mere illusion that besets a static physical body, which the brain then attempts to correct. The concept of an illusion is apt as a convention for referencing the deviational phenomena; however, a strict adherence to this notion betrays the implication of the evidence that self-localization is phenomenologically associated with the physical body because of the very mechanisms of multisensory information processing, which are biased in favor of heavily weighted-predictive priors on the physical body (trunk BSC especially) (Blanke, 2012; Blanke et al., 2015), rather than due to the body being an a priori ontological locus of selfhood—the “self-localization fallacy.” Self-location coincides with the physical body because it is, under normal conditions, the nexus where the various sensory streams converge and with respect to which they are globally integrated. The physical body thereby becomes a statistically evergreen Bayesian prior that strongly conditions perception to perceive consciousness as being anchored to, or localized in, it. This view remains commensurate with the starting point that consciousness is produced by the brain while concurrently remaining neutral regarding an ontologically fixed locality (or non-thereof) of selfhood.

NON-ORDINARY CONSCIOUSNESS

Resetting the self-localization assumption and leveraging the insights of BSC-related scientific evidence offer a foundation for manipulating BSC for hitherto-unexplored ends, particularly through taking advantage of VR. Whereas in the case of neurological or psychiatric patients who experience pathological BSC distortions of self-identification and -localization, the goal might be to promote a healthier and more physically bound BSC (Blanke, 2012), in healthy subjects with neurotypical BSC where there is more room to manipulate and expand the ordinary boundaries of physically bound BSC. In support of this idea is the fact that many practitioners of meditation, yoga, and other methods of NOC report that such practices result in a decreased identification with their physical body and an increased sense of overall well-being (Vago and David, 2012; Tang et al., 2015; Montes, 2017). In line with these reports, the cross-cultural purported purpose of many of the practices of the world’s wisdom and shamanic traditions (e.g., Buddhism, contemplative Christianity, Sufism, Taoism, Hinduism, etc.) is to reduce overidentification with the physical body and ego-self, as a means of ameliorating mental-emotional suffering. Many of the NOC practices associated with these traditions directly operate on BSC, such as out-of-body experiences, lucid dreaming, cultivating alternate body schemas and models, qi gong, hypnagogic states, and heightened interoceptive awareness (which crucially involves the insula and a brain region that also regulates self-identification and self-location) (Aspell et al., 2013; Ronchi et al., 2015), among myriad others. The methods of NOC thereby offer a treasury of techniques by which to entrain non-ordinary BSC for both consciousness-related scientific research and education. Opening this line of investigation honors the underappreciated insight of BSC research that the sense of self is experienced as bound to the physical body because of the mechanisms of embodied multisensory integration and hierarchical-predictive weighting, not because it is inherently bound per se to the body.

While for many scientists, NOC methods may seem out of reach or experimentally intractable, recent research has made sizeable progress in parsing them into core cognitive domains that may be studied in the laboratory and are easily manipulated using VR (Vago and David, 2012; Tang et al., 2015; Montes, 2017). NOC practices typically enact a set of constructs in cognitive neuroscience, which are supported by phenomenological, behavioral, and neuroscientific evidence: attention, intention, expansion/evocation, refinement, engagement, and evaluation. While some models prefer more generalizable constructs (e.g., attention, self-regulation, self-awareness) (Vago and David, 2012; Tang et al., 2015), maintaining both specificity and adaptability helps to strike a balance that more precisely anchors NOC methods in both cognitive neuroscience and their rich phenomenology (Montes, 2017). Furthermore, a framework/model may possess broader and deeper applicability if it accounts for computational principles of cognition, such as predictive coding. Because of the phenomenological nature of NOC methods, it is also advantageous if a model can be used to not only measure, but crucially, to entrain and enact those methods. This fosters a neurophenomenological fluidity and flexibility conducive to both research on NOC and education on conducting its practices by cultivators.

Informed by the constraints of BSC and the insights of predictive coding, VR is a powerful means of entraining NOC methods for the down-weighting of self-localization priors and expanding into and integrating alternate body schemas. Particular spatiotemporal combinations of multisensory—and even brain—stimulation can be explored and systematized to reliably and progressively induce the ownership of and agency over virtual or robotic bodies. The virtual bodies may have different scale, form, consistency, number, interactivity parameters, etc. to achieve desired effects and would be embodied by the user in progressively greater orders of magnitude so as to diversify the user’s body priors and entrain novel ones (Hohwy and Paton, 2010). Newly conditioned body schemas and NOC can be integrated with the physical body so that the individual may maintain a healthy relationship with the four-dimensional world of space-time while cultivating and assimilating new body priors. While there is much research remaining to be done regarding NOC, the time is ripe for both academic and industry efforts to explore this synergy between VR and NOC.

SOCIETAL IMPLICATIONS

As the use of VR technology grows increasingly widespread, the philosophical, ethical, and societal implications will likewise continue to grow. The attenuation of physical body Bayesian priors that could come with conditioning to alternate worlds and embodiment dynamics (especially in children growing up with extensive VR use) may result in an experience of a greater pre-reflective readiness to take ownership over virtual bodies. Such experiences may give credence to the self-localization fallacy and raise new philosophical questions about the nature of consciousness and embodiment. Ethically, it will be important to recognize the potency of VR-enabled NOC and to remain mindful about overly relying on VR beyond it, providing “primer” experiences that can then be cultivated without VR.

The potential for a huge societal impact will be mainly in the use of VR for education on NOC; access to NOC will be democratized and more readily available to non-practitioners. Scientific research will also be able to harness the new technology to conduct previously inaccessible experimental paradigms. Virtual embodiment of alternate body schemas will enable a spectrum of BSC exploration and facilitate NOC experiences in potentially safe and systematic ways. User data collection and analytics and computational models of BSC and NOC can fuel artificial intelligence (AI) engines that guide users through BSC experiences in VR according to their strengths and weaknesses. While it remains to be seen if NOC VR will make a significant contribution to the amelioration of human suffering as maintained by the practices/traditions that might inform or inspire NOC VR methods, the immersive embodiment afforded by VR coupled with the repository of available NOC methods suggests promising potential in this area.

In addition to democratizing NOC for clinically healthy individuals, NOC VR will also be able to serve clinical neurological populations. Existing research already reveals impaired BSC in neurological patients, including disordered self-localization (Heydrich and Blanke, 2013). Non-ordinary BSC will deepen the scientific understanding of BSC and open new doors for offering BSC therapies and facilitate the embodiment of robotic bodies. Furthermore, in a future society where there may be imprecise priors for embodiment and BSC due to the prevalence of immersion in VR, NOC-informed VR therapies for the normalization of BSC may become an industry, with room for technological and medical innovation. Such scenarios may necessitate diverse training in the cognitive neuroscience of BSC, clinical manifestations of BSC disorders, mechanisms of VR, and experience with NOC that is grounded in both empirical science and phenomenology.

Taken together, VR and NOC are poised to form a mutually beneficial alliance in service of BSC treatment and enhancement. Neurological disability could make use of VR-assisted BSC therapy, and healthy individuals may harness the multisensory stimulation afforded by VR to embody alternate body schemas as a means of dilating the bounds of accessible conscious experience. With the assistance of AI, it will be possible to create experiences and programs tailored to individual needs and wishes. Importantly for researchers in academia and industry alike, NOC VR affords opportunities for generating experience-driven hypotheses and experimental paradigms for consciousness research. Balancing the exploration and cultivation of both physically embodied and non-ordinary BSC, society is set to reap the rewards of the intrepid exploration of BSC potentiated by VR.
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