

  Consciousness and AI

  Patrick Butlin

  true




Consciousness and AI

Consciousness is what distinguishes the familiar thoughts, emotions, and sensory experiences of waking life from the processes that go on in our brains without our awareness. Conscious experiences feel some way for the subject and seem to afford the subject a distinctive form of first-person access. Consciousness is often seen as the mark of true intelligence and is also thought to be of great ethical significance, so it is natural to ask whether artificial intelligence (AI) systems could be conscious. Addressing this question is crucial to understanding the kind of change that might be brought about by progress in AI—on one perspective, consciousness would be the difference between systems that are merely sophisticated tools and ones that are our peers. The question also gives new focus to long-standing philosophical debates about the nature and grounds of consciousness.




History

Early pioneers of AI were optimistic about building thinking machines, but the field’s founding documents largely set consciousness aside. Alan (n.d.-a) urged the field to study behavioral capacities rather than explicitly investigating consciousness, and early manifestos defined the objectives of AI research without mentioning it ((n.d.-b); (n.d.-c)) [see The Turing Test]. However, subsequent projects have aimed to build conscious systems or investigated consciousness as a route to improved performance ((n.d.-d); (n.d.-e); (n.d.-f)).

Philosophy of mind in the second half of the 20th century was dominated by functionalism, the view that minds are defined by their functional organization ((n.d.-g)). This position is friendly to AI minds and consciousness. Putnam’s functionalism was motivated partly by a belief in multiple realizability, the claim that mental phenomena could be realized in very different kinds of physical systems. Perhaps the most influential challenge to AI minds was (n.d.-h) “Chinese room” thought experiment. Searle described a person who manipulates symbols according to a book of instructions, and thereby generates apt Chinese utterances, yet does not thereby understand Chinese; he concluded that symbol manipulation is insufficient for intelligence, including consciousness. Functionalists rejected this argument, but it spurred interest in alternative views and in the importance of the mind’s connections with the body and environment.




Core concepts

Whether AI consciousness is possible depends on what properties of physical systems are necessary and sufficient for consciousness. The two leading families of views on this question are computational functionalism and biological naturalism. Computational functionalism claims that implementing computations of the right kind is sufficient for consciousness. This does not straightforwardly imply that AI consciousness is possible because some forms of computation are not possible on the conventional hardware currently used for AI (e.g., analog computation). However, computational functionalism is often motivated by proposed explanations of consciousness in terms of broad functional features of the brain such as its use of gating mechanisms that select information for further distribution and processing. It appears to be possible to implement such features in conventional systems ((n.d.-i); (n.d.-j); (n.d.-k)).

In contrast, biological naturalism claims that an organic, living substrate is necessary for consciousness ((n.d.-l)). This implies that conscious artificial systems would have to be very different from today’s AI. There are many possible versions of both computational functionalism and biological naturalism and other views that are different from either; for example, integrated information theory claims that consciousness depends on properties that are neither computational nor distinctively biological ((n.d.-m)).

If AI consciousness is possible, a further question is how to determine whether particular AI systems are conscious. Methods to test for consciousness in other challenging cases, such as nonhuman animals and patients with brain damage, are usually based on either behavior or brain recordings (e.g., functional magnetic resonance imaging or electroencephalogram; (n.d.-n)). However, brain-based methods are likely to be inapplicable in the AI case, and behavioral methods face the gaming problem ((n.d.-o)). This is the problem that AI behavior may be generated in very different ways from similar behavior in humans or animals and thus may not provide good evidence of comparable inner processes. This problem is particularly salient when assessing AI systems, like large language models, that have been trained to mimic aspects of human behavior [see Large Language Models].




Questions, controversies, and new developments

To address the gaming problem, one option is to draw on neuroscientific theories of consciousness, which often describe functional features associated with consciousness in humans. The presence or absence of similar functional features in AI systems may provide evidence about whether they are conscious ((n.d.-p)). For example, global workspace theory claims that consciousness depends on the presence of a shared, limited capacity “workspace” that links multiple specialized subsystems ((n.d.-q); (n.d.-r)). However, it is questionable whether the evidence for these theories, which is largely drawn from studies on humans and primates, supports their extension to the case of AI. In particular, these studies seemingly cannot tell us how similar, in what respects, the features of interest need to be to suffice for consciousness ((n.d.-s)).

Relatedly, philosophers have recently argued that, for some AI systems, it could be neither true nor false that they are conscious ((n.d.-t); (n.d.-u)). According to reductive materialism, to be conscious just is to instantiate the physical properties that constitute consciousness in humans [see The Mind–Body Problem and Physicalism]. AI systems may have some of these properties and not others—for instance, they may have similar functional features differently realized. In this situation, the philosophers claim, it may be indeterminate whether the systems are conscious.

Meanwhile, AI systems are increasingly giving the impression of consciousness to some users ((n.d.-v); (n.d.-w)). This raises empirical questions about the effects of interaction with conscious-seeming systems and ethical questions about their deployment. The social consequences of perceptions of consciousness in AI are difficult to predict, but they give new urgency to the philosophical and scientific problems mentioned here.




Broader connections

Two further branches of cognitive science can also contribute to debates about AI consciousness. First, ideas about embodied and situated cognition, predictive processing, and the free energy principle may shed light on the possibility and conditions for consciousness in AI [see The Free Energy Principle]. Second, the issues may be instructively compared with those about consciousness in distant animals such as insects [see Animal Cognition]. Finally, if AI systems are conscious, it is also important to investigate the nature of their conscious experiences—such as whether they experience human-like emotions.
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