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Stage Setting
• Many organisms, including (putatively) mindless 

ones, sense specific environmental stimuli
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Stage Setting
• But philosophers and psychologists have 

traditionally held that perception is a distinctively 
psychological kind of sensory faculty 

• It presents a subject with objective features of 
the world and allows her to think about them 

• That this marks a joint in nature seems to be 
reflected in the division of labour between (say) 
perceptual psychology and sensory physiology
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Stage Setting
• Hermann von Helmholtz (1855) expressed one 

aspect of this view, which has set the agenda 
for much of perceptual psychology:
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“[H]ow is it that we 
escape from the world of the 

sensations of our own nervous 
system into the world of real 

things?”

Stage Setting
• What does the faculty of perception consist in? How 

does it differ from sensing and cognition? In virtue 
of what is it a natural kind? 

• Philosophers of perception have recently 
approached these questions from a ‘naturalistic’ 
perspective by looking at successful explanation in 
perceptual psychology 

• Produced an emerging consensus that perception 
is marked by constancies, capacities to track distal 
properties through noisy and ambiguous proximal 
stimulation: the Distal Tracking Theory
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Stage Setting
• I’ll argue that the DTT encompasses sensory 

states in mindless organisms, hence fails to 
illuminate the nature of perception 

• This motivates a different kind of ‘naturalistic’ 
theory of what the faculty of perception consists in 

• The mark of perception is (roughly) having an 
egocentric perspective on a putatively mind-
independent world
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1. Distal Tracking Theories
• Thinkers since antiquity have appreciated that 

there’s an informational ‘gap’ between what we 
perceive and what’s available to our senses 

• Overcoming this gap requires some 
endogenous contribution from the perceiver
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1. Distal Tracking Theories
• Ibn al Haytham (Alhazen) proposed 

that we overcome this gap through 
a process of inference 

• Seems implausible that the perceiver herself 
makes these inferences! 

• Helmholtz helped establish contemporary forms 
of inferentialism by proposing that perceptual 
inferences involve “unconscious processes of 
the association of ideas going on in the dark 
background of our memory”
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1. Distal Tracking Theories
• A modern formulation: perceivers accurately perceive 

‘constant’ properties of distal objects on the basis of 
computational capacities embodied in sensory subsystems 
that systematically extract distal properties from noisy and 
ambiguous proximal stimuli on the basis of ‘assumptions’ 
about the ecologically normal causes of those stimuli 
• These ‘assumptions’ are not made by the perceiver, but 

are embodied in the functional architecture of the sensory 
subsystem 

• This Helmholtzian Framework (HF) is the dominant approach 
in contemporary perceptual psychology, and has helped to 
precisely identify and formalize various assumptions to the 
point that they can be engineered into machines
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1. Distal Tracking Theories
• For example, color constancy is thought 

to be based partly on the assumption 
that ambient illumination is on average 
gray, which is routinely engineered into 
cameras and machine vision systems 

• Helps alleviate concerns that ascribing 
psychological predicates like assumption to a 
perceptual subsystem is either hopelessly 
metaphorical or committed to inner homunculi 
(e.g. Bennett & Hacker 2003)
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1. Distal Tracking Theories
• Several philosophers have appealed to the HF 

to help illuminate the distinction between 
perceptual representation and ‘mere’ sensory 
information (e.g. Dretske 1981, Fodor 1987, 
Schultz 2018, Sterelny 1995) 

• Burge (2010) develops the most 
detailed and systematic version 
of this kind of view
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1. Distal Tracking Theories
• According to Burge: 

• Helmholtzian perceptual psychology 
presupposes that perceptual states have 
contents that are partly ‘fixed’ by constancy 
assumptions 

• The explanatory success of the science provides 
reason to think that perceptual states fall under 
natural kinds individuated by their content 

• The HF doesn’t find explanatory purchase in any 
other sciences outside psychology
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1. Distal Tracking Theories
• According to Burge, Helmholtzian constancies 

illuminate 

• Specifically, their presence in a sensory system
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“what is constitutive, or 
essential, to perception [and] marks the 

beginning of objective representation of a 
mind-independent world” (p.xiii)

“is necessary and sufficient for the system’s 
being a perceptual system” (p.413)

2. Problems?
• I take this to be a central claim of the Distal Tracking 

Theory (DTT) of perception 

• We’ve already seen a putative counterexample: 
cameras exercise constancies, but aren’t perceivers! 

• Burge can exclude this case because of a further 
background condition on perception: explanatory 
connections between perceptual psychology and 
ethology provide reason to think that perceptual 
states are constitutively attributable to individual 
organisms that are capable of coordinated, whole-
organism movement
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2. Problems?
• But this doesn’t address the central problem 

raised by the camera case: that Helmholtzian 
constancies are punctate  

• Consider a wetter, fleshier example: 
circadian clocks in plants
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2. Problems?
• According to mainstream biology, circadian 

clocks function to track a distal property 
(daytime), and they do so on the basis of noisy 
and ambiguous light & heat signals 

• They’re able to solve this inverse problem on 
the basis of various assumptions embodied in 
the sensory mechanism: 

1. That the day-night cycle is 24 hours 

2. That short flashes of light don’t indicate time
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2. Problems?
• In effect, they function as a model of time that is 

updated by probabilistic cues (Husain et al. 2019), 
performing much the same Bayesian computation 
as perceptual systems according to contemporary 
formulations of HF 

• That circadian clocks represent time is reflected in 
what plant chronobiologists explicitly say and in 
their explanatory practice
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“[H]aving 
a robust and accurate clock 

increases photosynthesis and productivity 
in Arabidopsis”

2. Problems?
• Moreover, the specific contents of circadian 

clocks are exploited to control coordinated, 
whole-organism movements of individual plants



– Burge (2010)

2. Problems?

“No science explains the 
plants’ growth in terms of its having 

states with veridicality conditions as aspects 
of their natures... no science takes the 
plant’s internal states to have accuracy 

or truth conditions”
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3. A Diagnosis & Prescription
• What went wrong? At the theoretical level: the 

perceiving subject is left out of the picture 
• Constancies are characterized as punctate, or 

constitutively independent of broader, integrative 
capacities peculiar to subjects 

• Something’s being attributable to an individual 
organism doesn’t suffice for its being attributable 
to an individual subject qua subject

3. A Diagnosis & Prescription
• What went wrong? At the metatheoretical level: it 

involves an overly simplistic application of Quinean 
naturalism 
• Identifying the natural kind that perceptual 

psychologists are theorizing about requires more 
than simply ‘reading off’ the proprietary 
predicates of the theory 

• I propose an alternative naturalistic methodology 
based on Richard Boyd’s notion of a natural kind as 
a cluster of properties that ‘homeostatically’ occur 
together in virtue of a shared underlying mechanism
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3. A Diagnosis & Prescription
• What are some diagnostic properties of ordinary 

perception? Here are some that are widely discussed in the 
philosophical literature: 

1. Egocentricity: perceptual contents are paradigmatically 
presented within an egocentric spatial framework, 
providing a perspective on the world that coherently 
shifts as the subject moves 

2. Presence: perceptual contents are presented as being 
‘here and now’, immediately present to the senses and 
existing independently of the perceiver 

3. Attribution: perceptual contents are presented as being 
properties of mind-independent objects
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3. A Diagnosis & Prescription
• Is there a mechanism that unifies these various 

properties? A plausible candidate is the posterior 
parietal cortex (PPC)
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• Integrates modality-specific 
sensory information and remaps 
it into various body-centered 
egocentric frames of reference 

• Allows multisensory information 
to be flexibly remapped into 
motor coordinates

3. A Diagnosis & Prescription
• PPC is widely believed to mediate spatial 

constancy by updating represented locations 
on the basis of efference copies of motor 
commands (Duhamel et al. 1992) 

• Also believed to encode predictive models that 
bind together sensory information into an 
integrated representation of objects (Xu & Chun 
2009)
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3. A Diagnosis & Prescription
• Proposal: the computations carried out by PPC 

are the constitutive basis of a subject’s 
egocentric perceptual perspective 

• Perception consists in sensory information 
being remapped into a unified egocentric 
framework and bound within ‘object file’ 
predictive models, such that it is integrated 
within a subject’s perspective and can be 
attributed to objects
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3. A Diagnosis & Prescription
• Some supporting evidence: 

• Persisting activity in PPC seems to represent 
egocentric locations of objects even when outside 
the field of view (Schindler & Bartels, 2013)

26

3. A Diagnosis & Prescription
• Some supporting evidence: 

• Damage to PPC results in spatial neglect: 
Inability to perceive or act towards stimuli on 
one side of egocentric space 

• Applying TMS over PPC induces 
neglect (e.g. Muggleton et al. 2006) 

• Sensory information is encoded by 
subpersonal mechanisms, but not integrated 
into the perceiver’s egocentric perspective
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Thanks!
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