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Introduction

1. Objects with multiple parts must be closer to 
fixation to be correctly identified; objects 
with fewer parts can be recognized at higher 
eccentricities.

2. Visual structure drives variations in critical 
eccentricity, rather than higher-level 
semantic properties

3. Subjective reports of diagnostic parts are 
consistent only in objects recognized near 
fixation and less reliably in holistically-
perceived objects

Stimuli
• Bank of Standardized Stimuli (BOSS)[10]

• High-resolution photographs of real-world objects
• Includes normalized data with ratings of semantic and higher-

level visual properties (e.g., familiarity, category, complexity)

Preprocessing
• Converted to grayscale
• Normalized for contrast and luminance using the SHINE toolbox[11]

Tasks presented using MATLAB and Psychophysics Toolbox software

Experiment 1
• 27 participants
• 50 objects
• Labels entered for all 

objects
• Used chinrest to 

fixate cross at center 
of black screen

• 1. Object presented 
briefly at various 
distances in 
peripheral field on 
left or right side of 
screen (150 ms)

• Images identified 
aloud; coded for 
accuracy in real-time 
by experimenter

• 2. Incorrect: Image 
moved 75 px (2.8°) 
closer to fixation 
when it next 
appeared on same 
side of screen

• Correct: Location on 
screen recorded as 
critical eccentricity

• Objects were 
correctly identified 
on both sides of 
screen before being 
removed from the 
set

• Maximum 
eccentricity = 42°

Experiment 2
Explore relationship between 
holism and diagnosticity of parts
• 24 participants
• 23 objects
• Replicated Expt 1 procedure
• Additional task: Identify region 

of image that is most 
informative or distinguishing for 
that object

• Image presented at fixation 
(0.5 s) then masked to reveal 
Gaussian window of visibility of 
fixed size (~100 px)

• Participant centered window on 
desired area and pressed left 
mouse button

• Location of mouse click on 
screen recorded
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Continuous range of average 
critical eccentricities found in 

both experiments

Experiment 2
• Consistent subjective reports of diagnostic parts 

at extreme ends of distribution
• More variability among objects near mid-range

Fewer parts More parts

Experiment 1
• No significant relationships 

between average critical 
eccentricity and BOSS data

• Significant relation with subjective 
rating of frontal-parallel viewpoint
(α = .05, t = 2.745, p=0.0087)

Lack of significant relations amongst higher-level 
properties and critical eccentricity suggests 
this technique is a valid measure for 
determining relative number of parts in real-
world objects

• Continuous distribution suggests sensitivity 
to subtle differences in part/whole structure

• Supports non-binary perspective of holistic 
and configural processing[7]

Both holistically- and configurally-perceived 
objects may contain distinct diagnostic parts

• No clear relationship with critical eccentricity

Limitations
• Variation in viewpoint may have biased 

recognition
• Crowding implies number of component parts 

not their size, location, or informative value

Future directions
Use fMRI to study differential neural activation 

during object perception at fixation
• Examine relationship between critical 

eccentricity and brain areas related to holistic 
(LOC) and configural processing (IPS)

Investigate reliability of identified diagnostic 
parts

• Analyze accuracy and reaction time to define 
what qualifies as diagnostic

[1] Tanaka, J. W., & Farah, M. J. (1993). Parts and wholes in face recognition. The quarterly journal of 
experimental psychology. A, Human experimental psychology, 46(2), 225–245.

[2] Pomerantz, J. R., Sager, L. C., & Stoever, R. J. (1977). Perception of wholes and of their component 
parts: some configural superiority effects. Journal of experimental psychology. Human perception 
and performance, 3(3), 422–435.

[3] Kourtzi, Z., & Kanwisher, N. (2001). Representation of perceived object shape by the human lateral 
occipital complex. Science (New York, N.Y.), 293(5534), 1506–1509. 

[4] Kubilius, J., Wagemans, J., & Beeck, H. P. O. de. (2011). Emergence of perceptual gestalts in the human 
visual cortex: the case of the configural-superiority effect. Psychological Science, 22(10), 1296–
1303.

[5] Xu, Y., & Chun, M. M. (2007). Visual grouping in human parietal cortex. Proceedings of the National 
Academy of Sciences of the United States of America, 104(47), 18766–18771. 

[6] Lerner, Y., Hendler, T., & Malach, R. (2002). Object-completion Effects in the Human Lateral Occipital 
Complex. Cerebral Cortex, 12(2), 163–177.

[7] Martelli, M., Majaj, N. J., & Pelli, D. G. (2005). Are faces processed like words? A diagnostic test for 
recognition by parts. Journal of Vision, 5(1). 

[8] Pelli, D. G., & Tillman, K. A. (2008). The uncrowded window of object recognition. Nature Neuroscience, 
1129–1135.

[9] Whitney, D., & Levi, D. M. (2011). Visual crowding: a fundamental limit on conscious perception and 
object recognition. Trends in Cognitive Sciences, 15(4), 160–168.

[10] Brodeur, M. B., Dionne-Dostie, E., Montreuil, T., & Lepage, M. (2010). The Bank of Standardized 
Stimuli (BOSS), a new set of 480 normative photos of objects to be used as visual stimuli in 
cognitive research. PLoS ONE, 5(5).

[11] Willenbockel, V., Sadr, J., Fiset, D., Horne, G. O., Gosselin, F., & Tanaka, J. W. (2010). Controlling low-
level image properties: The SHINE toolbox. Behavior Research Methods, 42(3), 671–684.

Hypotheses

Method

Visual system utilizes distinct modes of visual 
processing[1,2] based on level of information; 
mediated by activity in unique brain areas

• Holistic: Global shape, outlines, Gestalt; 
lateral occipito-cortex (LOC)[3,4]

• Configural: Local features, details, parts; 
intraparietal sulcus (IPS)[5,6]

Number of visual parts present within a stimulus 
influences the type of processing used[5]

• Fewer parts = more holistic
• Many parts = more configural
Visual stimuli may not be perceived strictly by 

one process alone[7]

Visual Crowding: naturally occurring effect that 
disrupts recognition of closely-spaced objects 
presented in the peripheral field[8,9]

• Crowding also occurs within objects such that 
those with more component parts experience 
more crowding and vice versa[7,8]

Critical Spacing: minimum amount of distance 
necessary to distinguish amongst unique 
objects/shapes at various locations in the 
peripheral field[7]

Isolation field: region described by a perimeter 
of minimum critical spacing around an object. 
Varies in size according to distance from 
fixation[8]
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