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ABSTRACT

Autistic perception is characterised by a pronounced bias toward bottom-up, stimulus-driven processing.
This research brief examines enhanced perceptual functioning theory (Mottron et al., 2006), weak central
coherence (Frith, 1989), and predictive coding accounts that collectively explain the autistic advantage in
detail detection, pattern recognition, and perceptual discrimination. We review evidence from embedded
figures tasks, visual search paradigms, and neuroimaging studies revealing enhanced primary sensory
cortex activation with reduced prefrontal top-down modulation. Rather than a deficit in global processing,
autistic bottom-up processing represents a fundamentally different perceptual architecture with distinet

strengths and vulnerabilities.

1. Theoretical Foundations

Three major theoretical frameworks explain the bottom-up processing bias in autism. Weak Central Co-
herence (WCC), proposed by Uta Frith (1989), describes reduced drive toward global integration —
autistic perception favours component parts over configured wholes. Happé and Frith (2006) later
refined this as a processing style rather than a deficit, noting that global processing remains available

when explicitly directed.

Enhanced Perceptual Functioning (EPF), developed by Laurent Mottron and colleagues (2006),
reframes the autistic perceptual profile as a genuine enhancement of low-level perceptual operations.
EPF proposes that autistic perception features: (1) enhanced detection and discrimination, (2) increased
autonomy of perceptual processing from higher-order cognitive influence, and (3) a default orientation

toward local rather than global features.

The predictive coding account (Pellicano & Burr, 2012; Van de Cruys et al., 2014) proposes that autistic
brains assign less weight to top-down predictions (priors), allowing sensory evidence to dominate
perception. This "hypo-prior' model elegantly explains both the detail advantages and the sensory

overwhelm characteristic of autistic experience.
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2. Empirical Evidence

2.1 Embedded Figures & Visual Search

Autistic individuals consistently demonstrate superior performance on the Embedded Figures Test
(EFT), rapidly identifying simple shapes hidden within complex patterns (Shah & Frith, 1983; Jolliffe &
Baron-Cohen, 1997). This advantage extends to visual search tasks, where autistic participants locate

targets among distractors more efficiently, showing reduced interference from surrounding context.

2.2 Pitch Discrimination & Auditory Processing

Mottron et al. (2003) documented enhanced pitch discrimination in autism, with some individuals
demonstrating absolute pitch at rates significantly exceeding the general population. Auditory
processing studies reveal enhanced spectral resolution and superior detection of pure tones embedded in

noise, consistent with enhanced bottom-up auditory processing.

2.3 Block Design & Perceptual Segmentation

The Block Design subtest of the Wechsler Intelligence Scales consistently shows an autistic advantage
(Shah & Frith, 1993). Autistic individuals more readily segment complex designs into component blocks,
suggesting enhanced access to local perceptual elements without the need to overcome global

configuration interference.

3. Neural Architecture

Neuroimaging research reveals a distinctive neural signature underlying autistic bottom-up processing.
Enhanced primary sensory cortex activation — including V1 (primary visual cortex), Al (primary
auditory cortex), and S (primary somatosensory cortex) — has been consistently documented in autistic

individuals during perceptual tasks (Samson et al., 2012).

Critically, this enhanced sensory cortex activation occurs alongside reduced prefrontal modulatory in-
fluence. Functional connectivity analyses reveal decreased coupling between prefrontal regions and
primary sensory areas (Kana et al,, 2006), suggesting that the typical top-down dampening of sensory

signals is attenuated in autism.
Key neural findings include:

o Increased V1 activation during visual tasks, with greater orientation selectivity and spatial frequency
sensitivity
» Reduced frontal-posterior connectivity, limiting top-down contextual modulation of sensory

processing
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» Enhanced local cortical connectivity within sensory regions, supporting fine-grained perceptual

discrimination

e Atypical thalamo-cortical gating, allowing more unfiltered sensory information to reach cortical

processing areas

e Increased cortical thickness in primary sensory areas documented in structural MRI studies (Hyde

etal., 2010)

4. Strengths & Adaptive Advantages

Bottom-up processing confers substantial cognitive advantages that are increasingly recognised in

neurodiversity-affirming research:

e Superior pattern detection: The ability to perceive details without contextual interference enables

identification of patterns, anomalies, and regularities invisible to context-dominated perception

e Perceptual accuracy: Reduced susceptibility to visual illusions (Happé, 1996) and contextual

distortion reflects more veridical sensory processing

» Enhanced discrimination: Fine-grained perceptual discrimination in vision, audition, and touch

supports expertise in domains requiring precision

« Innovative perception: Processing inputs without strong prior expectations enables novel

observations and creative connections unconstrained by conventional perceptual templates

e Quality assurance aptitude: Natural detail orientation translates directly to error detection, data

verification, and systematic inspection capabilities

5. Sensory Vulnerability & Overload

The same mechanisms conferring perceptual advantages create vulnerability to sensory overload. When
bottom-up processing operates with reduced top-down filtering, the nervous system processes
environmental stimuli at closer to their full intensity. Complex, unpredictable sensory environments —
crowded spaces, fluorescent-lit offices, noisy classrooms — deliver a volume of unfiltered sensory data

that can overwhelm processing capacity.

This is not a matter of sensitivity alone but of filtering architecture. Neurotypical top-down processing
pre-selects relevant stimuli and attenuates the rest; autistic bottom-up processing treats each stimulus
with greater fidelity, creating a higher total processing load. Understanding this mechanism is essential
for designing supportive environments that respect autistic sensory architecture rather than demanding

adaptation to sensory conditions that are neurologically incompatible.
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6. Implications for Support & Environment Design

Sensory environment design should minimise unnecessary sensory complexity — reducing fluorescent
lighting, ambient noise, and unpredictable sensory events. This is not accommodation of weakness but

alignment with a processing architecture that excels in lower-noise environments.

Educational approaches should leverage detail-oriented processing by presenting information
systematically, allowing focused engagement with component elements before requiring global
integration. Explicit instruction in when and how to shift to global processing supports flexible

deployment of both modes.

Workplace environments that provide control over sensory input — quiet workspaces, noise-cancelling
options, adjustable lighting — enable autistic bottom-up processors to apply their perceptual strengths

without the competing demand of sensory load management.

KEY INSIGHTS
Autistic bottom-up processing anced perceptual functioning, not fa : I proce
Reduced top-down priors create more veridical perception — less contextual bias but higher sensory
load
Enhanced V1/primary sensory cortex activation with red prefrontal modulation is the core neural

signature

Superior embedded figures, pitch discrimination, and visual search performance demonstrate real-world

advantages
Sensory overload results from filter “hitecture differences, not hy nsitivity per se

Environm design should reduce sensory noise to enable autistic perceptual strengths
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