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A guided tour through the spaces of particular “minds”: A 
Comment on “Path integrals, particular kinds, and strange things” 
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In this comment, we provide an assemblage of reflections arising from the “Path integrals, particular kinds, and strange things” by 
Friston et al. [1]. 

In 1984 Aaron Sloman published his influential paper “The Structure of the Space of Possible Minds” [2] calling for scholars from 
various disciplines to begin to construct a rigorous map of “mindspace.” It didn’t attract much attention at the time, but due to the 
explosion of AI research in recent years and the subsequent urgent need for developing an increasingly rigorous taxonomy of minds and 
specifying their characteristic dimensions, Sloman’s project is recently taken up by researchers such as Yampolskiy [3] and Shanahan 
[4] among others. Yampolskiy has even gone so far as proposing a new field of study named intellectology devoted to investigating 
taxonomies of minds [5]. 

Viewed within this context, the typology of particular kinds proposed in the target paper [1] can be regarded as a potential 
contribution to such a project. Specifically by observing the nature of a given particle’s dynamics and the structure of its generative 
model (which together determine its particular kind), it would be possible to place it within state spaces or on manifolds of sentience. 
In this light, Active Inference provides a framework for measuring, modeling, and implementing such minds, while the Free Energy 
Principle (FEP) provides a first-principles theoretical grounding. 

While perspectivism is seemingly unavoidable, many attempts to construct a map of possible minds are resolutely anthropocentric 
[4,6,7]. By placing an encultured adult human mind as the exemplar or apotheosis of sentience against which all properties of “other” 
minds should be compared and analyzed, such attempts fail to sufficiently account for the Umwelt and subjectivity of the kinds of 
sentience that are possibly far removed from the grasp of even the most imaginative human minds [8,9]. 

By moving away from such an anthropocentric perspective and rather examining the dynamic behavior of a given particle with 
regards to its interactions through blanket states (a behavior which may be read as manifesting a kind of “agency” for strange particles 
and the ones with deeper generative models), FEP enables a more comprehensive approach towards mapping the space of possible 
minds and their interactions in “ecosystems of shared intelligence” [10]. This exciting direction, which synthesizes approaches from 
Bayesian Statistics and Machine Learning with the analytical rigor of Category Theory, is known as “compositional cognitive 
cartography” [11] – alluding to the exploratory and perspectival map-like relation [12] between cognitive models and their target 
system of interest. 

It remains to be seen to what extent it can be reconciled with the other taxonomies of minds. But some tentative signposts for 
possible future research are as follows:  

• Gray et al.’s two-dimensional mindspace is constituted by “agency” and “experience” axes [6]. As the particular kinds (Figure 2 in 
[1]) move from inert to active to conservative and to strange particles, one can envisage them as moving towards higher values of 
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the “agency” axis. And as the hierarchical depth of generative models increases (hence granting the agents with the capability of 
forming beliefs about beliefs), sentient subjectivity (“experience”) can be seen as ever increasing. 

• The emergence of apparent or autonomous agency in strange particles can also be traced via Terrence Deacon’s notion of tele
odynamics and the corresponding significant information it produces [13]. More precisely, homeodynamics drives the behavior of 
inert particles, whereas the dynamics of coupled conservative particles can be characterized through their morphodynamics. Only 
through the mutual constraint of two morphodynamic systems the self-referential convolution of the given teleodynamic system 
emerges which can be read as indicating the emergence of a sense of agency or “selfhood” in strange particles, i.e., belief about 
one’s beliefs.  

• Eliezer Yudkowsky describes the map of mind design space as a nested hierarchy of the space of all human minds, within the space 
of all biological minds, within a much larger space of “minds-in-general,” all embedded within a vast space of optimization pro
cesses [14]. Viewing optimization processes as the unifying thread among all possible kinds of minds is reminiscent of the 
first-principles approach of FEP, albeit less rigorously. Hence, the typology of particular kinds can serve both as an exemplar and an 
underlying scheme for conceiving or modifying various taxonomies of mind in a much more precise and principled way. 

On an educational note, the authors of the present commentary have been involved with learning and teaching the first Active 
Inference textbook of 2022 [15], across 5 cohorts of textbook groups at the Active Inference Institute [16]. We have found the scope 
and visual representations of this paper to be almost uniquely relevant in these educational settings, where learners vary greatly in 
terms of familiarity with the Active Inference Ontology [17] and burgeoning literature [18]. Specifically, this target paper codified 
how (maps of) strange minds and their ecosystems can be specified and composed in an arbitrary and seemingly open-ended fashion. 
As each modeled thing is modeled according to a particular partition under the FEP (Figure 1 in [1]), there is formal continuity among 
inert, active, and strange systems (Figure 2 in [1]). From an implementation or application perspective, this axiomatic approach 
towards cognitive modeling may help us realize more applicable, interpretable, resilient, efficient, and adaptive synthetic 
intelligences. 
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