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Abstract: There is a puzzle concerning haptic touch that has by and large gone unnoticed in the
philosophical and psychological literature. This puzzle arises from a tension between two claims
concerning the spatial phenomenology of haptic perceptual experience: first, that we experience the
objects of haptic perception as spatially continuous unified items; second, that we are limited to specific
points of contact with such objects in any given moment of haptic perceptual experience. My contention
in this paper will be that to solve the resulting puzzle we need to draw on a sufficiently clarified notion of
what | call tactual filling-in, and an understanding of this notion in terms of the relation between haptic

touch and peripersonal space.
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Introduction

There is a puzzle concerning haptic touch that has largely gone unnoticed in both the philosophical
and psychological literature. This puzzle arises from a tension between two claims concerning the
spatial phenomenology of haptic perceptual experience: first, that we experience the objects of
haptic perception as spatially continuous unified items; second, that we are limited to specific
points of contact with such objects in any given moment of haptic perceptual experience. We can
also frame this in terms of a puzzle of how we can go from the perspectival properties, what is given
of the object by way of the points of contact we feel, to the objective properties, that is a seemingly
spatially continuous, unified object. My contention will be that to solve the resulting puzzle we need
to draw on a clarified notion of what | call tactual filling-in."

More specifically, my central thesis will be that in haptic touch we have a (background) implicit
awareness of our ‘here and now’ haptic-bodily competencies, as relating to and motivated by a
sense of the haptic possibilities of the object (its haptic potential), as located in the ‘action field’ of
peripersonal space (as the immediate action-possibility space surrounding the perceiver’s body). |

will argue that this awareness consists in a sense of there being alternative yet-to-be-fully-

' The term tactual filling-in comes from Fulkerson 2014: 155. One might also talk of amodal tactual
completion, although my focus is strictly on experiential-level phenomena, not on the subpersonal causal

mechanisms underwriting haptic perceptual experience.


mailto:mitchellj11@cardiff.ac.uk

determined positions in peripersonal space — as spatially indeterminate ‘action-coordinates’ —
relative to which | could actualise my haptic competencies so as to bring to touch parts of the object
I am not currently touching (thus establishing some alternative points of contact with it). Tactual
filling-in therefore takes the form of a specific kind of indeterminate ability awareness.

The argument will proceed as follows: Section 1 provides a preliminary discussion concerning
the distinction between haptic touch and tactile experiences. Section 2 introduces the spatial
continuity claim — that we haptically experience external objects as spatially continuous, unified
things. Section 3, then introduces the points of contact claim, and articulates the resulting puzzle
of holding the spatial continuity claim in tandem with it, also suggesting that any solution to this
puzzle should appeal to the notion of tactual filling-in. Section 4 then articulates my positive
account of tactual filling-in, making use of the notion of peripersonal space.

Let me now speak to the broader import of the project within several current debates. Firstly,
recent work on haptic touch by Matthew Fulkerson and Mark Kalderon has highlighted a similar
puzzle to the one noted above, and gestured towards the idea that tactual filling-in might be the key
to resolving it, but the accounts have been fairly brief.2 What | present here is the first significantly
detailed account of experiential level tactual filling-in, and one which draws on recent literature
from cognitive neuroscience on peripersonal space. In providing such an account we stand to gain
a more detailed understanding of the intentional structure and spatial phenomenology of haptic
touch, and so the current paper also contributes to ongoing debates concerning the precise
character and nature of haptic perceptual experience.?

Second, the puzzle as | have introduced it here ties into the literature on the problem or puzzle of
perceptual presence.* This problem has paradigmatically been framed in visual terms: Standingin
front of a house it is incontestable that we are only visually presented with its front side from our
perspectival location. Nonetheless, we enjoy a visual experience as of a complete three-
dimensional entity: We enjoy a visual experience as of a house, complete with hidden sides, not a
mere fagade of a particular house-like geometrical form (e.g., a stage-prop or collection of flat 2-d
surfaces). How then is it the case that we enjoy a visual experience as of the relevant complete
three-dimensional entity, given the fact that we are limited in any particular perceptual moment to
seeing the side(s) facing us from a specific spatial perspective? This is the problem of perceptual

presence for visual experience. The current paper explores an analogous puzzle but for haptic

2See Fulkerson 2014: 155; Kalderon 2018: 7-8, see section 3 for discussion.

% For some recent work in this area see, for example, Skrzypulec 2022; Mizrahi 2023; Kalderon 2018; de
Vignemont and Massin 2020; Fulkerson 2014; Mac Cumhaill 2017; Matthen 2021.

4 See, e.g. discussion in Noé 2004; Schellenberg 2007; Dokic 2012. This was also a central issue in classical
phenomenology (see discussion in Husserl 1997 [1907]; Merleau-Ponty 2012 [1945]. See fn. 21 for more on

Husserl’s take on these matters.



perceptual experience, and therefore contributes to the ongoing project of clarifying and accounting
for the puzzle of perceptual presence, as making sense of our perceptual awareness of spatially
unified and complete three-dimensional objects in our perceptual environment.®

Finally, let me note a point about methodology. My approach here will be one of analytic
phenomenology: | am concerned with haptic touch as a particular form of perceptual experience,
and the structure of those experiences in terms of the experiential representation of their objects as
being a certain way. My aim is to explicate this intentional structure. In this respect | take my leave
from A.D Smith’s Neo-Husserlian approach to the study of perception: ‘In this domain we are not
concerned simply with characterising the world, but this together with our representation of that
world. We are concerned not just with things, but with objects. It is surely not untoward that
subtleties should enter into the description of the interplay between reality and its representation —
subtleties that are absent when we are simply concerned with the description of things
themselves’.® That being said, | engage with the empirical results of perceptual psychology and

cognitive neuroscience when relevant.

1. Preliminaries on Haptic Touch and Tactile Experience

What, more precisely, is haptic touch?’ The word haptic originates from the Greek term meaning
able to lay hold of. Haptic touch is a particular type of perceptual experience of a concrete particular
in our perceptual environment, indeed one we in some respect or other lay hold of. Given this, haptic
touch involves not just cutaneous stimulation (i.e., skin contact and related pressure sensations)
but also kinaesthesis and proprioception, and so prototypical forms of bodily awareness. And
critically, and no doubt in connection with the aforementioned bodily awareness, haptic touch as
active touch, involves a sense of agency which typically takes the form of (voluntarily initiated)
exploration of or interaction with the relevant object(s). Indeed, in the empirical literature on haptic
perception a range of prototypical exploratory movements have been detailed, as so-called
exploratory procedures (EPs). These EPs are optimal patterns of manual (hand-based) exploration
of objects, particular instances of which perceivers make use of when they are prompted to identify

a particular property of an object.?

5 Note in section 4 | distinguish my solution to the problem of perceptual presence for haptic touch from
sensorimotor accounts of haptic touch (see Noé 2004: 15; see also O’Regan 2011: Ch.13).

6 Smith 2002: 262, see also Husserl 1977 [1931] §20: 46; §6:45.

“I will use the terms haptic touch and haptic perception interchangeably. There is no factive claim here: haptic
perception is shorthand for haptic perceptual experience, which may or may not be veridical in any particular
case.

8 See Lederman and Klatzky 1987, more recently Jones and Lederman 2006.



Two paradigmatic examples of haptic touch, which | will be utilizing here, and returning to
throughout, are grasping and placing. Consider grasping first: Imagine picking up and holding a
spherical object like a ball in one’s hand. Such an instance of haptic touch involves not just
cutaneous stimulation and pressure sensations at the end of one’s fingers, but the activation of
muscles, joints, and grip tendons in the hand, forearm, and shoulder — the hand-arm-shoulder
system — and connected to that a phenomenology of holding one’s grip (the connected EP here is
called ‘Enclosure’). Simply put, grasping (and holding) is something one is doing, and were one to
loosen one’s grip one would typically drop the object. Further to this, whatever the details of the
phenomenology of visual perception with respect to whether it is in some sense ‘enactive’,® there is
a marked phenomenal contrast between looking at the ball and whatever ‘activity’ that involves and
the kind of ‘active doing’ involved in the holding and grasping just described. Such instances of
grasping are a fundamental way in which haptic perceivers explore and interact with their
perceptual environment — think of how different our perceptual commerce with objects would be if
we couldn’t hold and grip them in the ways we do.™

Next, consider (surface) placing. Imagine placing one’s hand on a flat surface like a tabletop (the
relevant EP here is ‘Static Contact’). In concert with the above description it should be clear that,
notwithstanding certain phenomenological differences — due at least in part to the different hand
movements and ‘hand postures’involved — such a case is again a form of active touch, as something
the perceiver is actively engaged in and is doing."

With such examples in mind, there is an important distinction between haptic touch — as an
exteroceptive ‘active’ form of perception initiated by exploratory movements and sustained by
‘things the subject is doing’ — and non-exteroceptive ‘passive touch’ or tactile experiences (also
called tactile sensations). The latter are comparatively passive and in typical cases don’t provide
their subjects with awareness as of external objects ‘out there’ in one’s perceptual environment.
Paradigmatic examples of tactile experiences are a tingling sensation spread over one’s forearm, or
a thermal sensation of coldness in one’s foot. Critically, even if such tactile experiences are best
thought of as intentional experiences they are in almost all cases body-directed (and so
interoceptive) rather than external-world directed (exteroceptive). | say almost all because there are
instances of passive touch which provide information, albeit limited, about the external object doing

the touching (e.g., a sense of the size of something running up one’s arm).

°See Noé 2004. For more on the enactive view of haptic touch, see section 4.

' For the effects of loss of touch on human beings see Cole 2016.

" NB: it is important not to conflate the active character of haptic perception with the sequential-non-
sequential distinction (see Martin 1992). Clearly haptic perception can be ‘active’ in the relevant sense, as
initiated and in certain cases sustained by something | am doing (holding, grasping) without involving a series

of exploratory movements.



This distinction between haptic perception and tactile experience is presentin all philosophical
and psychological studies of touch.™ | will not labour it further, sufficed it to note that the claims

and resulting puzzle | discus in the following sections concern haptic perception.

2. Haptic Touch and its Spatial Phenomenology

Given haptic touch is understood as a form of perceptual experience a natural question concerns
what properties of the relevant external objects are represented. One familiar claim is that haptic
touch can afford perceivers with an awareness of the intrinsic spatial properties of the relevant
objects, such as shape, size, and location. Indeed, picking up the stress ball on my desk provides
me with this kind of spatial information.’® However, the level of determinacy with which such
intrinsic spatial properties are given in haptic touch can be highly variable, and is dependent on the
relevant exploratory movements. For example, it is significantly more difficult (perhaps impossible)
to get a sense of the size and global shape of an objectin a case like placing one’s hand on a surface
in comparison with the case of holding an object (discounting the deliverances of visual
experience).

Yet this isn’t all that haptic touch affords qua object-properties. In addition to such intrinsic
spatial properties haptic touch also provides perceivers with an awareness of intensive properties.
For example, in placing, where | have a ‘static contact’ with a surface, | am afforded an awareness
of the temperature of the surface,' and in a case where | move my hand along a surface (‘lateral
motion’) | am afforded an awareness of its roughness. Now, there is an interesting question
concerning on what basis stereognosis —object-type recognition in haptic touch — proceeds. It might
be that recognising what | am holding as a pencil, or the surface | am placing my hand on as a
tabletop, depends more on awareness of intensive features in comparison to intrinsic spatial
properties.®

However, regardless of questions concerning the grounds for stereognosis, | now introduce the

first main claim concerning the spatial phenomenology of haptic touch, which | call the spatial

2 See, for example, Ratcliffe 2008; 2012; Martin 1992; O’Shaunessey 1989; Smith 2002; Skrzypulec 2022;
Mizrahi 2023; Kalderon 2018; de Vignemont and Massin 2020; Fulkerson (2014) and Matthen (2021: 197)
provide the most comprehensive recent arguments in favour of the distinction. On the psychological side see,
for example, Klatsky and Lederman 2004; Lederman and Klatsky 2009.

'8 See Martin 1992; O’Shaunessey 1989: 37; Gibson 1962; 1983; Smith 2002. Precisely where the objects of
haptic touch are located is a significant issue, which | will be coming back to (see section 4).

¥ Some argue that thermal perception is distinct from haptic touch; see Gray 2023.

'® Fulkerson (2014) provides a compelling case that stereognosis typically depends on our awareness of
intensive features of the object (cf. Armstrong 1962); a similar view is suggested in the psychological literature

by Klatzky et al 1993.



continuity claim. Here it is: in prototypical haptic touch we perceptually experience objects in our
external environment as singular, unified objects, and so as spatially continuous - that is as, for
want of a better phrase, non-gappy. Consider again grasping: When | pick up and hold a ball, |
perceptually experience what | am holding as a spatially complete or unified single thing, this one
thing the ball as a spatially continuous object, even if | don’t recognise it as a ball. Or in placing:
when | rest my hand on the tabletop, | experience the surface of something that | am touching as a
solid, spatially continuous surface. Now, with certain forms of surface touch we might not have a
clear sense, unless we engage in haptic exploration, what the relevant boundaries of the object are
(e.g., where a surface tapers off into an edge; for that we need a specific EP, namely ‘contour
following’). But that doesn’t affect the spatial continuity claim as also applying to placing qua
awareness as of a spatially continuous solid surface.

Itis important to emphasise the experiential condition here: | am introducing a claim concerning
how the objects of prototypical instances haptic touch ‘show up’, and so as concerned with spatial
phenomenology. The spatial continuity claim can be true independently of whether any given
instance of haptic touch is veridical (after all we can be subject to all manner of haptic illusions).
Framing this claim in a more technical register, we can say that haptic touch has at least the
possibility of experientially representing external objects in our perceptual environment as spatially
continuous, unified objects, and so its objective intentional content would be specified in those
terms.

There is plausibly a dependency relation between what | am suggesting is a basic spatial-
phenomenological fact about some prototypical instances of haptic touch and our haptic
perceptual awareness of the intrinsic spatial properties of objects in our environment. Indeed if in
grasping | can be aware (however indeterminately) of the size, shape, and location of the object that
I am holding, that presupposes that the spatial continuity claim already holds, such that haptic
perceptual awareness is disclosive of (or represents) the size, shape, and location of what is
experienced as a singular, unified, and so spatially continuous item. Indeed, more specific shape-
identification, my identifying this object | am touching as a sphere, say, and indeed presumably
more complex type-based identification in touch - this thing as a glass, as a ball, etc. — looks to
depend on this more basic phenomenological feature, that is its being given as a spatially
continuous denizen of my perceptual environment.

However, it is important to avoid a possible confusion with a similar but ultimately different
claim. There is a familiar issue concerning the unity of the objects of perceptual experience, which
concerns object-identification over time given perceptual variation. The classic Kantian question

concerns how it is that over a series of changing perceptual appearances of some ‘thing’, we



nonetheless take ourselves to be experiencing one and the same object.'® Adopting the Kantian
lexicon, thisissue can be understood in terms of ‘perceptual synthesis of identification’. Put broadly,
the idea is that varying sensory appearances of the intentional objects of temporally distinct
perceptual experiences, occurring at different perceptual moments, are combined ‘in
consciousness’. And moreover are combined in such a way that over the course of some such
perceptual series — an extended temporal flow of perceptions — a perceiver experiences one and the
same object or property. This is a general issue concerning perceived object-unity over time given
variation in ‘appearance’, and applies to all perceptual experience of apparent external objects and
their properties.

This issue is not what is in play in taking the spatial continuity claim to be true of haptic touch.
Rather | am concerned to frame a more basic claim concerning its spatial phenomenology: our
issue is not about how a perceiver, in haptic touch, where sensory appearances may vary over time,
could experience one and the same object (despite perceptual variation); say how if | were to change
my grip and come to have a different ‘appearance’ | could still take myself to be experiencing one
and same thing. Rather we are concerned with the claim that in any given perceptual moment of
haptic touch our perceptual experience affords us awareness as of a single, spatially continuous,
spatially ‘unified’ thing.

Now, at this point let me respond to a sceptical worry concerning the spatial continuity claim. It
might be questioned what reason, other than appeal to putative phenomenological intuitions and a
supposed dependency relation between our haptic awareness of intrinsic shape properties and our
awareness of the object of haptic touch as a spatially continuous thing, can be given for the spatial
continuity claim. What reason do we have for rejecting a more modest view, which would claim that
haptic perception is simply ‘silent’ regarding the continuity or not of the object it apprehends."”

While I won’t be able to comprehensively respond this worry here, let me note the following. One
significant further benefitto accepting the spatial continuity claimis that it provides us with a simple
and pre-eminently plausible account of the rational grounds for our immediate non-inferential

perceptual-haptic judgements, which might take the form of <l am holding a ball> or <my hand is on

the table-top>. In these cases the continuity-implying conceptual contents of the perceptual

'® See Kant 1998 (1781): A102.

" Nb: it is important to note that on the view | will be developing there is more to the object of haptic perception
than what is given by what we might term its purely or strictly sensory content (see section 3 for discussion of
the points of contact claim), such that the spatial continuity of what is haptically perceived is not strictly given
at the sensory level, but nonetheless characterises its objective intentional content. Indeed the puzzle and its
general solution as | articulate it in section 3 revolves around seeing a way to hold in tandem the spatial
continuity claim while recognising the ‘inadequacy’ of the sensory component or sensory content of haptic

perception to its objective intentional content. | thank a referee at AJP for suggesting clarification of this point.



judgements look to draw on the intentional contents of the relevant haptic perceptions — simply we
judge that continuity-implying way because haptic perception itself affords us awareness as of a
spatially continuous object. Any position that resists attributing to a perceiver a haptic awareness
as of a unified, spatially continuous object, owes us a different account of the relevant perceptual-
judgement transitions, and an explanation of why it is that our haptic perceptual judgements seem
to be continuity-implying when the contents of the relevant perceptual experiences are not. This of
course isn’t to suggest that some such account could not be provided, but just that a prima facie
attraction of accepting the spatial-continuity claim is its ability to explain such perception-to-
judgement transitions in a reasonably elegant way.®

Now, introducing my second main claim concerning the spatial phenomenology of haptic touch,
let me note a worry concerning my two cases — grasping and placing. By focusing on a specific
perceptual moment of haptic touch am | not undercutting the active character of haptic touch? After
all, if specific instances of haptic touch can be mapped onto relevant prototypical exploratory
movements, then arguably we misdescribe the phenomenology by focusing on specific perceptual
moments. However, nothing | am saying involves denying that stereognosis may require a series of
exploratory movements (and perhaps even a range of different EPs), as a kind of haptic investigation.
The point at issue is a more basic one concerning the spatial phenomenology of any particular
(doubtless temporally extended) perceptual moment of haptic touch, so the spatial
phenomenology of haptic touch in ‘unchanged perception’. Take grasping: once | have grasped and
am holding the ball for a time at least, | can have what Edmund Husserl calls sameness as
coincidence without distinction: ‘unchanged perception has its temporal extension but filled it with
constantly the same content’.’Indeed, a similar point can be made for placing. To focus in this way
on a particular moment of unchanged perception in haptic touch is not some idealised ‘static’
abstraction, targeting an unextended instant (or ‘snapshot’),®® but rather reflects a

phenomenologically manifest perceptual moment of haptic touch.

3. Points of Contact, a Puzzle, and a General Solution

'8 NB: a different approach here might be to resist framing spatial continuity or the ‘haptic presence’ of the
object as a matter of perceptual content, preferring to appeal to a specific category of meta-perceptual
feelings, which are usually characterised as having an affective character, or being affective experiences, and
which are generated by subpersonal monitoring of perceptual processes occurring at the systems level (for
discussion see, e.g., Dokic and Martin 2013). | save detailed discussion of this alternative view for a separate
occasion.

' See Husserl 1997 [1907] §26: 73.

20 See Soteriou 2013 (Part 1) for sustained criticism of the ‘snapshot’ approach to understanding perceptual

experience.



I now introduce the second main claim concerning the spatial phenomenology of haptic touch.
Consider, as a precisification of grasping, holding a ball somewhat away from one’s palm by the use
of all four fingers and your thumb. We only make contact with specific points of the object, say in
the case just described at the given specific locations. Call these the points of contact: these points
of contact are those spatially extended parts or points of the object with which (typically) some body
part of ours is touching. From these reflections we get what | call the points of contact claim: in
haptic touch we are only in (typically bodily) contact with the relevant specific ‘points of contact’ on
the object.

Let me offer some further thoughts on this claim. It is preferable to think of the points of contact
claimin terms of apparent contact since the relevant cutaneous receptors are not on the surface of
the skin, but lie at various deeper levels. In addition, we regularly engage in forms of distal touch
(and taking seriously the previous point, all forms of haptic touch are distal in a sense): A goalkeeper
will almost always wear gloves when handling a football, and so there is a ‘barrier’ between their
hands and object; but it is still right to say that they are in apparent phenomenological contact with
the various parts of the football they are holding. More contentiously, a similar point applies when
the ‘medium’ does not merely cover a body part, like a glove, but functions as an extension of it, say
in the case of poking a dead animal with a rigid object like a stick; in such cases it still seems right
to say that in poking the dead animal, | make contact with a specific spatially extended region of it
(the bit I’'m poking).?" In what follows | will take these points as read, and just talk of the points of
contact claim, rather than points of apparent contact.

Now there is a perennially tempting way of construing the claim | am trying to get into focus and
indeed a resulting puzzle. We might think that with something like the points of contact claim in
view, and the spatial continuity claim also in view, that we get the following phenomenological
contrast. Take grasping: there are obviously gaps between my fingers and thumb, but | don’t
experience there as being any gaps in the ball that | am holding. Or take placing: there are gaps
between my fingers, but | don’t experience there are being gaps in the tabletop | have placed my
hand on. This way of construing the issues is significantly misleading. The contrast that | will be
trying to draw out below isn’t that we have a ‘gappy’ tactile experience of our hand but a non-gappy

experience of the object, or a surface thereof, such that our hand, say, isn’t experienced as spatially

2 See Fulkerson 2014 and Ratcliffe 2008 311-313 for further discussion of distal touch. It is also worth noting
— as Matthen 2021 does - that it is incorrect say that my finger(s) or hand is strictly at the same place as the
object or part thereof | am touching. They cannot and don’t occupy the same space (see section 4 for more on

the location of objects in haptic touch).



continuous in the way that we experience the object of haptic touch as being spatially continuous.??
To think of the relevant contrast in this way is to get distracted by introducing tactile sensations into
the picture. James J. Gibson exemplifies this, claiming that when five fingers all touch an object,
‘there are five distinct sensations of touch but there is a perception of only one object’.? When we
frame matters in these terms, introducing talk of ‘sensations at the end of one’s fingers’, we lose
sight of the object of haptic touch, and what is given of the object by way of the relevant points of
contact.

Rather we need to say the following: it is what is given of the object, on the basis of grasping or
placing from the perspective of the contact we make with it, as limited to the points of contact
made, that is non-spatially continuous. Put otherwise: it is phenomenologically incontestable that
we don’t, in any given perceptual moment of haptic touch, feel all of the relevant points or surfaces
of the object. Strictly speaking, in placing only some of the tabletop surface is ‘felt’, and in grasping
only some of the ball is felt — these are the spatially extended felt surfaces or parts of the haptic
object. Framed in more technical language: the strict sensory content of haptic touch has to be
specified in terms of the particular points of the object we currently feel, e.g., those spatial regions
of the flat surface, or spatial regions of the ball which are ‘given to me’.

So understood, we can now get into view the resulting puzzle from holding the spatial continuity
claim and the points of contact claim in tandem. Whatever of the object is given by way of the points
of contact in a case like grasping or placing, does not, indeed cannot, exhaust the overall objective
content of the perceptual experience. The objective perceptual content of the relevant haptic touch
experiences, as a haptic awareness of a unified spatially continuous unified object, necessarily
‘goes beyond’ what is afforded of the object by what | am calling the relevant points of contact. |
experience a unified spatially continuous object, or surface thereof, in a way that seems not limited
to, and so in some sense must ‘go beyond’, the relevant points of contact. We can also frame this in
terms of a puzzle of how, in haptic touch, we can go from the perspectival properties, what is given
of the object by way of the points of contact, to the objective properties, thatis a seemingly spatially

continuous, unified object.?*

2 This kind of view might draw on the idea that we have some implicit body-map style representation of the
spatial layout of our hands, which includes the spaces or distance between the fingers or grip (see Martin 1992:
206).

2 Gibson 1983: 119 (my emphasis). A similar train of thought is present in Martin 1992 and O’Shaunessey 1989.
Its presence it is a likely explanation of why Martin (and O’Shaunessey) end up with a ‘template’ theory of
haptic touch. For criticism see Fulkerson 2014, Scott 2001; Mattens 2009; 2017.

% See de Vignemont 2023: Noé 2004. Although framed in different terminology, and principally focused on
vision, this puzzle and some of the claims surrounding it was of central importance to Husserl and the

Classical Phenomenologists. Talking of what he calls the ‘objective sense’ of spatial perception, Husserl
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Before proceeding to articulate the general form which a solution to this puzzle must take let me
reflect on the role of bodily awareness in haptic touch, since it arguably the puzzle | have articulated
it, and the claims underwriting it, sideline the role of bodily awareness. Doubtless the relation
between haptic touch and bodily awareness is complex. But in keeping with the points made above,
any bodily or tactile sensations in haptic touch are phenomenologically recessive; they are rarely
the pre-reflective object of perceptual attention, although we can choose to focus on them.2® To do
so, however, significantly disrupts our perceptual experience, ‘ending’ that moment of haptic touch
and resultingly undergoing some form of tactile experience.? Switching levels of analysis, there is
empirical research which demonstrates that such an attention switch, in which we lose sight of the
haptic object, is sufficiently costly to the organism that our perceptual systems engage in a process
called sensory gating which reduces our awareness of cutaneous activations. The rationale is
obvious: explicit awareness of bodily or tactile sensations in haptic perception gets in the way of the
relevant exteroceptive information; they would be distracting, so the perceptual system undertakes
measures to guard against such distraction by modulating our awareness of the bodily sensations.?’

In addition to above, bodily sensations or tactile experiences do not phenomenologically
mediate haptic touch, as mediating ‘objects’. We don’t haptically perceive, say, the surface we are
touching, or the ball we are holding, in virtue of first perceiving some part of our body, in this case
our fingers or hand, such that the relevant object, or surface thereof, is not given as the immediate,

but only indirect object of perception.® It isn’t phenomenologically plausible that haptic perceivers

describes a certainty that our ‘spatial perception of ‘things’ has the sense of a ‘thing as a [thing] to which all
the sides at once belong’ (Husserl 1970 [1936] §45: 158) However, he also emphasises the essentially
perspectival character of spatial perception which he frames as follows: ‘Of necessity a physical thing can be
given only “one-sidedly” and that signifies, not just incompletely or imperfectly in some sense or other, but
precisely what presentation by adumbrations prescribes’ (Husserl 1982 [1913] §44: 94). As such there is for
Husserl a necessary ‘inadequacy’ or ‘incompleteness’ in spatial perception, as a putative sense-gap between
the ‘objective sense’ of spatial perception and what is strictly given of the object from a particular spatial
perspective. Husserl’s ‘resolution’ to this puzzle makes use of his central idea of perceptual horizons, that is
(in simple terms) an implicit anticipation that ‘more of the object’ (e.g., the currently occluded sides of a three-
dimensional thing) could be revealed (‘brought to fulfilment’ as he often puts it), on the basis of relevant bodily
movements of the subject (see also his discussion of these issues in his 1997 [1907], specifically sections §16,
§30, and §54).

% This is the consensus: see Smith 2002; Reid 1997 (1764); Fulkerson 2014; Scott 2001; Ratcliffe 2008: 307-
309; in the psychological literature Katz 1989 (1925) (cf. O’Shaunessey 1989: 52).

% See Ratcliffe 2008: 307-9.

%7 See Chapman 1994.

% This idea of mediated perception comes from Dretske 1969:154.
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only enjoy perceptual awareness of objects and their properties by way of something like a bodily
proxy.2° Rather haptic touch is (phenomenologically) direct.

These points suffice for our discussion: doubtless there is more to be said about the precise
dependency relation(s) between haptic touch and bodily awareness,*® but the proceeding
arguments don’t turn on any specific proposal on that score, as long as we don’t succumb to the
kind of ‘sensational distraction’ qua the points of contact claim detailed above. As we will see in
section 4 there is different role for the body in a solution to our puzzle (and one that does not rely on
introducing tactile sensations into the picture).

Returning to our main thread there is a general form that a solution to our puzzle should take,
which appeals to tactual filling in. Put in its simplest terms we can say the following: perceivers, in
haptic touch, must in some way experientially represent parts of the object with which they are not
currently in contact. By doing so they engage in an activity we can call tactual filling-in. Various

philosophers gesture towards this idea:

It is simply not the case that such tactual experiences are completely exhausted by the
informed delivered at the points of contact. More to the point, there is more content in our
objective experience of the glass that in our tactile experiences of the contact points
alone...filling in involves a kind of competition between the points of contact where there are

no bodily sensors (Fulkerson 2014: 155)

[T]here is more to the corporeal nature of the object than is disclosed in their grasp. This is
the allure of the tangible — the sense, or premonition, that, at any given moment, the [external]
body exceeds what is disclosed to us by touch. Our tactile sense of a body’s “thingness” —its
concrete particularity — consists, in part, in this allure...[a] primitive sense that there are

further tangible aspects of the body as of yet unfelt. (Kalderon 2018: 7-8)

The common thread is an experiential-level representation of parts of the object that we are not
currently in contact with. Critically though the claim is not merely that tactual filling-in takes place.
Rather, we need to tactually fill-in if we are to experience the haptic object as a unified spatially
continuous thing. If this is right, then we get the following counterfactual: if a haptic perceiver didn’t

tactually fill-in and in virtue of this achieve ‘completion’ between the spatially extended points of

29 See Smith 2002; Fulkerson 2015: 89, Scott 2001. Arguably some kind of bodily proxy view is present in Martin
1992 and O’Shaunessey 1989. See Richardson 2011 for a more plausible account of way bodily mediation
might work in haptic perception that avoids framing it in terms of epistemic seeing.

% See Fulkerson 2014 for an overview; see also de Vignemont and Massin 2015; See Mizrahi 2023 for a non-

experiential view.
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contact on the object and the parts they are not currently touching, then they wouldn’t experience
the object as a spatially continuous thing. In this sense tactual filling-in is required to make sense
of how the spatial continuity claim could be true.®

Given the above several points follow. First, we can rule out that those parts of the object or
surface thereof which we are not currently in contact with are given to us in the same way as the
current points of contact.®? Second, we can also bring into focus what was significantly misleading
inthe sensational distraction. What needs filling-in to resolve our puzzle is the perceptual object (or
parts thereof), not my hand, or indeed some other parts of my body. Fulkerson captures the oddity
of this line of thinking: ‘In no way do | experience my hand as a large circular whole as | run it along
the table’.®® And it should be added that in no way do | need to engage in a kind of tactile filling-in to
experience the haptic object as a spatially continuous object; rather | need to tactually fill-in. So

what is required is a more detailed account of tactual filling-in.

4. Peripersonal Space and How we Tactually Fill-in

To provide a more substantive account of tactual filling-in it is necessary to first take a detour
through peripersonal space. After this we will be in a position to explain how peripersonal space
connects to a clarified notion of tactual filling in. With this in mind, | first explain in broad terms what
peripersonal space (PPS hereafter) amounts to, then suggest that PPS is where the objects of haptic
touch are located, and finally that PPS serves the function of being an action-possibility field for
haptic perception.

We usually think of there as being a reasonably sharp division between external space and our
bodies. External space is ‘out there’, separated from our body, with the skin serving as the boundary
between ourselves and the external world. The existence of peripersonal space overturns this
traditional picture. A significant body of evidence from cognitive neuroscience suggests that our
perceptual systems process external objects in the space in close proximity to our bodies (up to 30-
50cm) in a distinctive way, and critically as different from far or extrapersonal space, leading to an
increase in relevant behaviour responses (e.g., better accuracy in shape recognition, faster reaction
times to stimuli). 3 Peripersonal space therefore functions as a ‘buffer zone’ between the ‘external’
and ‘internal’, that is between the external world and one’s body (or a relevant part thereof). Given

this characterisation, peripersonal processing is claimed to have two critical functions: (i) bodily

%1 So clarified our topic is different from whether it is possible to tactually experience empty regions of space
(see Martin 1992; Mac Cumhaill 2017: 6-7).

%2 Martin 1992: 200, makes a similar point.

% Fulkerson 2014: 156.

% The term peripersonal space was coined in cognitive science by Rizzolatti et al 1981. For an overview of

recent empirical and philosophical developments see de Vignemont et al 2021.
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protection, since objects in peripersonal space may soon come into contact with us (potentially
harming us), and (ii) guiding immediate exploratory interaction with nearby objects. For reasons of
space | can’tindependently defend the claim that we experience peripersonal space — | willassume
in some sense we do, with some of what follows framing, in broad terms, how this might work.3®

First, it is important to distinguish PPS from related notions. PPS is not equivalent to personal
space which concerns the proximity of individuals (usually con-specifics) to subjects, and so is
socially or proto-socially defined. Contrastingly, PPS relates to the close proximity of objects per se,
not any particular kind of object. PPS should also be distinguished from reaching space. As
Frederique de Vignemont articulates the differences, ‘reaching space is typically larger than
peripersonal space although they can spatially overlap. A second difference between the two
notions is that reaching space refers to a unique representation that is shoulder-centred. By
contrast, there are several distinct representations of peripersonal space, which are centred
respectively on the hand, the head, the torso, and the feet’.*® It is also worth noting that in contrast
to reaching space, PPS also has a protective function, priming a perceiver for protective movements
such as withdrawal.

On the basis of the above we can now get into focus the distinctive character of PPS by way of
the immediate dealings claim. PPS is both critical for bodily protection, since objects in PPS may
soon come into contact with perceivers (potentially harming them) and immediate proximal or
‘nearby’ interaction (this latter claim will be central to the discussion that follows). Put simply, those
objects represented in PPS are those with which a perceiver can have immediate dealings in a way
that they can’t with objects represented in ‘extrapersonal’ space; | can’t have immediate dealings
with the tree | can see across the road in the way | can with the mug next to my hand.

We can frame this immediate dealings claim more precisely in reference to the idea that PPS is
the space of proximal action, both proximal action currently undertaken and proximal possible
action, as actions or possible actions here and now, so as spatially and temporally proximate; | can
interact with the mug in PPS here and now in a way | can’t interact within anything that falls outside
of PPS (I’d have to move first). This idea of PPS as the space of here and now action is reflected in
empirical work.%” Rory Bufacchi and Gian lannetti write that PPS should be understood as a ‘set of
continuous fields describing physiological responses, which reflect the behavioural relevance of
actions aiming to create or avoid contact between objects and the body’.*® So, we might think that

the way PPS shows up at the experiential levelisn’tin terms of determinate spatial locations nearby

% See Wu 2021 for scepticism; see de Vignemont 2018 for the more positive picture.
% de Vignemont et al 2021: 5.
%7 See Rizzolatti et al 1981, who emphasise the motoric aspect of PPS.

% Bufacchi and lannetti 2018: 1088.
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the body; rather, PPS provides spatial information as a function of the relevant forms of action-
guidance, where the central aim is to create (or avoid) contact between (parts or surfaces) of
objects and the perceiver’s body.*

Given we characterise PPS in this way, it doesn’t involve an awareness of space relative to some
fixed absolute geometric co-ordinates or even egocentric coordinates (to the left, behind etc).*° It
is plausibly a proximal (but still external) spatial frame of reference the co-ordinates of which are
specified in relation to a bodily or somatotopic frame of reference, and so will change as the
subject’s position changes. Indeed we might label the spatial coordinates of PPS action or action-
possibility coordinates. As such the limits or boundaries of PPS are defined not in a subject-
independent absolute way, or even just in egocentric terms, but as relative to the extent of a
subject’s ‘here and now’ exploratory activities.*! This is the broad sense of PPS | will be working with
in what follows.

Now for my purposes it will be important to make a distinction between peripersonal vision and
peripersonal haptics, or between PPS as represented in a visual mode, and PPS as represented in a
haptic mode. Think of the blind person, or indeed a sighted perceiver with their eyes closed: it is
plausible that they still experience PPS, but it is given primarily in a haptic mode (along with the
auditory mode). Indeed there is growing empirical evidence in cognitive neuroscience for a
distinctive haptic PPS. According to Justine Cléry and Suliann ben Hamed, PPS is constructed on
the basis of various sensory cues, and in addition to visual cues and auditory cues that define visual
and auditory PPS respectively, they write that there are ‘dynamic tactile cues that define an often
under-considered tactile PPS, signalled by passive hair or whisker movement signalling air
displacement within the PPS, or heat detectors signalling changes within PPS even at a distance
from the skin.*? Indeed PPS represents a world that seems to be ‘at our fingertips’ - as the space of
‘here and now’ action — in way that isn’t limited to the world as visually represented ‘at our
fingertips’#® This is not to deny that PPS is usually represented in a multisensory manner. But my
focus is on peripersonal spatial haptics. Specifically, on our experience of PPS in haptic experience.

Building on the above discussion | now introduce a critical claim about the relation between PPS

and haptic touch. Insofar as the objects of haptic touch are represented as being located anywhere,

%9 See again Fulkerson 2014: 163. See de Vignemont (2021: 170) for discussion of a specific notion of the ‘here’
indexical as referring to the ‘immediate perceptual environment of the subject’s body, which is known as
peripersonal space’.

40 See Evans 1982 for the classic discussion of egocentric representation of space, and behaviour space
relative to it.

4 Fulkerson 2014: 160; see also de Vignemont 2021: 177.

42 Cléry and Hamed 2021: 62.

43 See de Vignemont 2018, 2021 for a discussion of PPS in a more obviously visual mode.
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which they surely are, it is in PPS.* Mohan Matthen presents a transcendental argument for this
conclusion.”® He claims that we wouldn’t experience the objects of haptic perception as external to
us, and so wouldn’t be able to distinguish between haptic perception and tactile experience, unless
the objects of haptic perception were in some way represented in exteroceptive space (to use the
Kantian phrasing, space is the form of outer sense). Given we are able to make that critical
distinction, and given that it doesn’t make sense to think of the objects of haptic touch as located
in far space or ‘extrapersonal’ space — which are spaces ‘beyond the reach’ of tactual interaction —
then the prime candidate for the location of the objects of haptic touch is surely PPS. Indeed when
we close our eyes, the object we are holding, doesn’t suddenly seem to not be located in external
space, it still seems like something external ‘out there’, and it does so precisely because it is (and
always was) represented as located in an external PPS.

Given our broad understanding of PPS - as the external, but proximal, space of here and now
possible action — and the plausible claim that the objects of haptic touch are experientially
represented as located in PPS (so understood), we can draw out a final critical point about the
relation between haptic touch and PPS. Here it is: PPS is the space relative to which perceivers
represent not just the objects of haptic touch as being located but critically that space in relation to
which relevant sets of action-possibilities indexed to haptic touch are also represented. In this
sense PPS occupies the role of being a kind of action-possibility space for haptic touch; it is the
action-space relative to which we have some sense of our proximal, here and now, haptic
possibilities, principally indexed to the object we are currently ‘in contact with’. Put otherwise, the
object of haptic perception plausibly is experienced as having some kind of haptic potential relative
to the action-space of PPS in which it is located.® This idea will prove critical in what follows.

With the above discussion of PPS in view we can now return to tactual filling-in. Here is the claim
that the rest of this section will explicate: it is relative to the object of haptic touch as located in PPS,
as an action-field partly characterised by representing that object as possessing haptic possibilities,
that we tactually fill-in. The key in what follows will be getting a clearer sense of what such haptic
possibilities consist in, and how they relate to the notion of tactual filling-in.

Both Fulkerson and Kalderon gesture towards the kind of view | have in mind:

4 See Fulkerson 2014: 160; Kalderon 2018: Ch. 1.

s Matthen 2021: 198.

46 NB: Given these claims PPS might be thought to occupy a structurally analogous role to the visual field in
visual experience (although there are key differences, and see Skrzypulec 2022 for scepticism). Appeal to PPS
would promise to provide an answer to the vexed question of whether there is a ‘sense field’ for haptic touch
in anything like the way there is a visual field (see Strawson 1959: 65; Martin 1992; O’Shaunessey 1989; Scott
2001).
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Recall that when using particular EPs to investigate an object...one comes to represent
various elements of the object in peripersonal space (by how one’s grasp needs to change to
feel a certain feature say). Tactual awareness of complex or large objects might require some
implicit awareness that my arm needs to move such and such a distance to explore the far
side of the object and so on. And these spatial facts can be grounded in the features of
peripersonal space instead of external space which means we no longer need to default to
body awareness to explain tactual experiences. When we are haptically engaged with things
around us, these things are all located at specific locations in peripersonal space, and the
features of this space are available to (indeed, partially constructed by) touch. (Fulkerson

2014:160)

...there are multiple ways to interact with the object of haptic investigation in peripersonal
space. Moreover, different events in peripersonal space, different haptic interactions with the
external body, disclose different tangible aspects of that body. So the haptic activities
occurring in an egocentrically structured peripersonal space can disclose previously hidden

aspects of the objects of haptic investigation. (Kalderon 2018: 20)

Clearly though what we need isn’t just some generic sense of haptic possibilities and tactual filling-
in, in relation to the ‘far side of the object’ or indeed ‘the previously hidden aspects of the object’.
Rather we need a sufficiently clarified account of how, at the experiential level, the relevant
mechanism alluded to might work such as to give a haptic perceiver something like a manifest
content <parts of the object which | am not touching>, and so provide the materials to resolve our
puzzle.

The first critical point in this respect takes its leave from further work on PPS discussed by de

Vignemont. She writes:

Since its discovery, PPS has been ascribed a motor function. Still, one should note that
objects in PPS are represented in a specific way no matter whether we plan to act or them or
not. What matters for the perceptual system is not that we actively move (or intend to move)
but more simply that the distance from objects in the environment can change, and this

change can also result for the surrounding objects moving. (de Vignemont 2021: 180)

The critical claim here is that actions relative to objects as located in PPS needn’t involve, at least
at the present perceptual moment we are analysing, actual movement, or indeed intentions to
move. Rather the idea is just that a perceiver anticipates possible movements. According to de

Vignemont these perceptual anticipations, relative to PPS, take the form of what she calls ‘here and
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now’ bodily competencies. These competencies are not particular ‘motor expertise’, but rather
consist in practical knowledge of one’s ‘here and now’ bodily capacities; compare knowing how to
ride a bike or hammer a nail — a motor expertise — with knowing how to move one’s hand or leg.*
Translated over for PPSin the haptic mode, and haptic touch, we might refer to haptic componences
more specifically.

Drawing on these ideas, and translating them into an experiential-level account of tactualfilling-
in, we now get the following: in haptic touch | have an (background) implicit awareness of my ‘here
and now’ haptic-bodily competencies, as relating to and motivated by a sense of the haptic
possibilities of the object, as located in the ‘action field’ of PPS. This awareness at the most basic
level consists in a sense of there being alternative yet-to-be-fully-determined positions in PPS — as
spatially indeterminate ‘action-coordinates’ — relative to which | could actualise my haptic
competencies so as to bring to touch parts of the object | am not currently touching (thus
establishing alternative points of contact with it). Experiential level tactual filling-in takes therefore
the form of a specific kind indeterminate ability awareness, as an implicit awareness of haptic
possibilities of the object of touch that, relative to a broad sense of my overall haptic componences,
I could actualise in the action-field of PPS.

Clearly then this understanding of tactual filling-in does not claim that to tactually fill-in the
haptic perceiver need expect that they will actually move such as to enjoy some alternative points
of contact with the object as located in PPS; the view is not that the perceiving subject anticipates
that they will move such as to enjoy some alternative points of contact, but only that they would if
they were to actualise a haptic competence. In that sense it is important to recognise a distinction
between an anticipatory awareness that | will exercise an ability from an anticipatory awareness
that | could, and so between an (anticipatory) ability awareness that | am about to do something vs.
an (anticipatory) ability awareness merely that | could do something. Itis the latter that | am claiming
tactual filling-in requires.*®

This account of tactual filling-in allows us to make sense of how in grasping and placing | can
have awareness as of spatially continuous unified object, even though | need not be moving my
hand, or indeed have any intention of doing so. The required tactual filling-in, as framed above,

doesn’t require actual action or even action-readiness, but merely a more minimalimplicit sense of

47 See de Vignemont 2021: 182-3.

“ |Let me note an important caveat. | have framed the conditional here in the first-person form (‘an
[anticipatory] ability awareness that / could do something’). However, this shouldn’t be taken to require a form
of self-consciousness about these action competencies in the basic forms of spatial perception | am
discussing. Rather the relevant ‘sense of haptic possibility’ should be thought of in terms of a background or
implicit awareness, such that these action competencies are certainly not the current focus of the perceiving

subject. | thank an anonymous reviewer at AJP for pressing me to clarify this.
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my haptic competencies relative to alternative yet-be-fully-determined points of contact (the
object’s ‘haptic potential’) with the object as located in PPS - co-given with the relevant points of
contact | am currently enjoying. In virtue of this we get the following condition: If and only if haptic
perception includes this implicit awareness of my haptic componences relative to currently
‘untouched parts of the object’ — those yet-be-fully-determined possible points of contact that, as
relative to the objects’ being located in PPS, could be ‘brought to touch’- does it, along with the
current points of touch, afford me awareness as of a spatially continuous unified object.

We now have a solution to our puzzle: | experience the object of haptic touch as a spatially
continuous thing, despite being limited to the current points of contact, because | tactually fill-in,
as described. Let me now note two further issues.

On this view tactualfilling-in is shot through with indeterminacy: On the ‘object side’ we have the
relevant alternative possible points of contact (the currently ‘untouched parts of the object’ in the
spatially indeterminate action-space of PPS) as yet-to-be-fully-determined; and, reflecting this, on
the ‘subject side’ we have my ability awareness as relating to these indeterminate possible points
of contact, which brings into play a sense that | could actualise some such indeterminate possibility
by exercising a haptic competence, without requiring any more detailed sense of what, more
concretely, that might amount to. This is as it should be: itis in part this indeterminacy which allows
tactual filling-in to remain in the background. We need not experientially represent some specific
haptic possibilities qua alternative points of contact relative to PPS, nor reflecting this have a highly
specific ability-sense relating to what it would concretely take to actualise, qua limb movement,
some such specific shiftin grip, grasp, or placing. Once we intend to exercise a haptic componence,
or are actively doing so, matters will be different; but in our perceptual moment of grasping and
placing, there is no requirement for tactual filling-in to be any more determinate or complex than
what has been described above.

In connection to the above, the view is distinct from a similar sounding sensorimotor enactivist
view. Here is how Alva Noé frames that kind of view: ‘in perceiving the thing as rectangular, you
understand, implicitly, that, for example, if you move your hands like so, you’ll encounter corners
that stand in a certain relation to each other.*° Setting aside the pitching of this claim at the level of
shape-recognition, this view imparts a level of determinacy to tactual filling-in that is not required
for haptic touch to afford a perceiver an awareness as of spatially continuous object, or surface
thereof. The supposed implicit knowledge of sensorimotor dependence relations —that if | move my
hand in this specific way, I’'ll come in to contact with a corner —is highly determinate, and no doubt
also depends on ongoing awareness of bodily-action readiness (e.g., my hands readiness to move

such as to bring to touch the ‘corners’). And we might add that this level of determinacy, and the

49'Noé 2004: 15; see also O’Regan 2011: Ch.13.
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connected body action-readiness, is only plausibly implicated once a perceiver anticipates that
they actually will move, and so in which they intended to actualise a haptic competence. By my
lights, therefore, such an ‘enactive’ view is not the most fundamental account of tactual filling-in;
the latter implicates merely an indeterminate ability awareness relating to haptic componences
that could be actualised by a perceiver.

In closing let me note two further issues. Clearly there is a developmental question: if tactual
filling-in takes the form described how do perceivers, in early stages of perceptual development,
come to acquire the relevant abilities that then come to be reflected in the posited ability
awareness? Any empirically informed explanation will have to detail the acquisition of a suite of a
haptic componences, likely developed in the early-stages of infancy. Critical here will be
consideration of cases in which such developmental processes are limited or foreclosed, and an
investigation of the impact that this may have for haptic touch and its spatial phenomenology.

Finally, a thorough examination of alternative accounts of tactual filling-in, such as they are, is
required; that has not been possible here, and indeed there are none that have been developed in
detail. The account provided here offers the first detailed view. My hope is that this will spur
philosophers and psychologists alike to critically examine the idea of tactual filling-in, and indeed
the motivation for appealing to it as presented here; namely, resolving a puzzle which results from

accepting plausible claims about the spatial phenomenology of haptic touch.
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