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Highlights 

 

Mechanisms of perceptual rescaling differ between the corridor and Ponzo illusions. 

Perceptual rescaling for the former involves relatively more monocular neurons.  

Perceptual rescaling for the latter involves relatively more binocular neurons.  

Competition between priors may affect depth extraction from linear perspective cues. 
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Abstract 

Our objective was to determine whether the influence of linear perspective cues and texture 

gradients in the perceptual rescaling of stimulus size transfers from one eye to the other. In 

experiment 1, we systematically added linear perspective cues and texture gradients in a 

background image of the corridor illusion. To determine whether perceptual size rescaling 

takes place at earlier or later stages, we tested how the perceived size of the top and bottom 

rings changed under binocular (rings and background presented to both eyes), monocular 

(rings and background presented to the dominant eye only), and dichoptic (rings and 

background presented separately to the dominant and nondominant eyes, respectively) 

viewing conditions. We found differences between viewing conditions in the perceived size 

of the rings when linear perspective cues but not texture gradients were presented. 

Specifically, linear perspective cues produced a stronger illusion under the monocular 

compared to the dichoptic viewing condition. Hence, there was partial interocular transfer 

from the linear perspective cues, suggesting a dominant role of monocular neural populations 

in mediating the corridor illusion. In experiment 2, we repeated similar procedures with a 

more traditional Ponzo illusion background. Contrary to findings from experiment 1, there 

was a full interocular transfer with the presence of the converging lines, suggesting a 

dominant role of binocular neural populations. We conclude that higher order visual areas, 

which contain binocular neural populations, are more involved in the perceptual rescaling of 

size evoked by linear perspective cues in the Ponzo compared to the corridor illusion.  

 

Keywords: corridor illusion, Ponzo illusion, interocular transfer. 
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1. Introduction 

The retinal size of an object varies as a function of viewing distance, yet we perceive 

the object as having the same size. This phenomenon is called size constancy. To maintain 

size constancy, the visual system perceptually rescales retinal image size information with 

perceived distance (Gregory, 1998; Holway & Boring, 1941; Sperandio & Chouinard, 2015). 

As our estimations of perceived distance are not always an accurate estimation of physical 

distance, the number of available depth cues affects the perceptual rescaling of objects 

presented at different distances (Dobias, Papathomas, & Sarwate, 2016; Leibowitz, Brislin, 

Perlmutrer, & Hennessy, 1969; Yildiz, Sperandio, Kettle, & Chouinard, 2019). Normally, 

linear perspective cues and texture gradients are important depth cues (Chevrier & Delorme, 

1983; Dobias et al., 2016; Leibowitz et al., 1969; Yonas, Cleaves, & Pettersen, 1978). The 

visual system uses these pictorial depth cues to estimate depth even if the observer views a 

scene with one eye (i.e. monocular cues). Similarly, the presence of linear perspective cues 

and texture gradients in a 2-dimensional flat surface simulates depth. The role of simulated 

depth on perceptual rescaling mechanisms is illustrated in the corridor (Figure 1A-C) 

(Boring, 1964) and Ponzo (Figure 2A) (Ponzo, 1912) illusions. Using an interocular transfer 

paradigm, the present investigation examined whether the underlying mechanisms of 

perceptual rescaling might differ between the two illusions. 

In the corridor illusion, the upper stimulus, placed at a location where linear 

perspective cues and texture gradients signal greater depth, appears larger than the lower 

stimulus placed at a location where linear perspective cues and texture gradients signal little 

depth. In the Ponzo illusion, two simple converging contextual lines, which emulate a 

vanishing point, also produce a similar perceptual illusion. Some have suggested that the 

corridor and Ponzo illusions might share similar underlying mechanisms (Day, 1972; 

Gregory, 1963, 1998; Yildiz et al., 2019). Gregory (1963) proposed a theory to explain the 
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Ponzo illusion, which may also apply to the corridor illusion. According to his theory, the 

backgrounds of these illusions contain cues that simulate depth, which in turn cause size 

constancy mechanisms to perceptually rescale superimposed stimuli (Gregory, 1963, 1968, 

1998). Earlier work has provided support for Gregory’s theory showing that the strength of 

the corridor and Ponzo illusions changes as a function of the number of available depth cues 

in the scene (Brislin, 1974; Cretenoud, Grzeczkowski, Bertamini, & Herzog, 2020; Fineman, 

1981; Leibowitz et al., 1969; Leibowitz & Pick, 1972; Wagner, 1977; Yildiz et al., 2019).  

Neuroimaging studies show that the primary visual cortex (V1), which is the first 

cortical area that processes visual information received from the retina along the retina-

geniculate-striate pathway, is an important node for the perceptual rescaling of stimuli inside 

the corridor and Ponzo illusions (Fang, Boyaci, Kersten, & Murray, 2008; He, Mo, Wang, & 

Fang, 2015; Murray, Boyaci, & Kersten, 2006). For example, Murray et al. (2006) used 

functional magnetic resonance imaging (fMRI) to investigate whether V1 activation reflects 

the physical or the perceived size of stimuli in the corridor and Ponzo illusions. Their results 

revealed that V1 activation reflected the perceived but not the retinal size of stimuli in both 

illusions. The authors speculated that feedback projections from other brain areas modulated 

activity in V1. Although their findings revealed similarities in the neural correlates 

underlying perceptual rescaling of stimuli in both the corridor and Ponzo illusions, fMRI has 

a coarse resolution and therefore it is still unknown whether similar neural populations within 

V1 mediate perceptual rescaling in the two illusions.  

Interocular transfer experiments make use of how information from each eye is 

processed along the anterior visual pathway and early visual cortical structures to determine 

if illusions are processed at the early or late stages of visual processing along the retina-

geniculate-striate pathway (Ninio, 2014; Schiller & Wiener, 1962; Song, Schwarzkopf, & 

Rees, 2011). Namely, signals from each eye evoke mutually exclusive neural populations in 



INTEROCULAR TRANSFER OF CORRIDOR AND PONZO ILLUSIONS  6 

 
 

the lateral geniculate nucleus (LGN) so that all LGN neurons are monocular (Dougherty, 

Schmid, & Maier, 2019b). Since V1 is the meeting point of the sensory signals from each 

eye, some V1 neurons are binocular while others are monocular (Casagrande & Boyd, 1996; 

Dougherty, Cox, Westerberg, & Maier, 2019a; Hubel & Wiesel, 1977). Although the 

proportion of binocular versus monocular V1 neurons remains debated (Dougherty et al., 

2019a), it is well-documented that almost all neurons at higher level visual areas are 

binocular.  

Based on this organisation, we reasoned that if the perceptual rescaling of the stimuli 

inside the corridor and Ponzo illusions involves feedback projections from higher level 

cortical areas, then binocular neural populations in V1 and higher visual areas would play a 

greater role in driving the illusions. If this were the case, then we would expect to see full 

interocular transfer whereby presenting different components of the illusion separately in 

each eye would yield an illusion that is as strong as when all components are presented to one 

eye. Conversely, if perceptual rescaling of size requires less cortical involvement from higher 

order areas, then monocular neural populations in V1 and earlier visual structures, such as the 

retina and the LGN, would play a greater role in driving the corridor and Ponzo illusions. If 

this were the case, then we would expect to see partial interocular transfer whereby 

presenting different components of the illusion separately in each eye would yield a weaker 

illusion than presenting all components in one eye. 

Following the same line of reasoning, Song et al. (2011) investigated whether the 

influence of simple converging lines in the perceptual rescaling of a stimulus in the Ponzo 

illusion transfers from one eye to the other. Namely, the authors presented stimuli and 

converging lines together to one eye in the monocular viewing condition and separately to the 

two eyes in the dichoptic viewing condition. They hypothesised that if binocular neural 

populations mediate the Ponzo illusion, then the magnitude of the Ponzo illusion would be 
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the same under the monocular and dichoptic viewing conditions. Conversely, if monocular 

neural populations mediate the Ponzo illusion, then the magnitude of the Ponzo illusion under 

the monocular viewing condition would be greater than the magnitude of the Ponzo illusion 

under the dichoptic viewing condition. Their results supported the first possibility showing 

that the influence of simple converging lines in the perceptual rescaling of a stimulus 

transfers from one eye to the other. The authors speculated that the involvement of binocular 

neurons in the rescaling of stimuli could be associated with the involvement of feedback 

projections from higher level cortical areas.  

In the present investigation, we used an interocular transfer paradigm to determine 

whether the underlying mechanisms of perceptual rescaling of size differ between the 

corridor and Ponzo illusions. In experiment 1, we tested whether the influence of linear 

perspective cues and texture gradients in the perceptual rescaling of a stimulus inside the 

corridor illusion transfers from one eye to the other. In a previous study, we demonstrated that 

texture gradients produced as strong of an illusion as when linear perspective cues were 

presented (Yildiz et al., 2019). Having two different depth cues yield similar strengths in the 

illusion suggested to us that it was the conceptual understanding of depth rather than low-

level processing of these cues along separate channels that drove the illusion. Based on this 

finding, we hypothesised that the influence of both linear perspective cues and texture 

gradients in the perceptual rescaling of a stimulus inside the corridor illusion would transfer 

from one eye to the other. In experiment 2, we tested whether the influence of linear 

perspective cues in the perceptual rescaling of a stimulus inside the Ponzo illusion transfers 

from one eye to the other. We hypothesised that if similar neural populations mediate the 

corridor and Ponzo illusions, then the influence of linear perspective cues in the perceptual 

rescaling of a stimulus inside the Ponzo illusion would transfer from one eye to the other in 
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the same way as the influence of linear perspective cues in the perceptual rescaling of a 

stimulus inside the corridor illusion. 

 

2. Materials and Methods 

2.1. Participants 

Sixteen participants completed experiment 1 (MAge = 21.75 years, SD = 3.57, 4 males) 

and sixteen participants completed experiment 2 (MAge = 22.06 years, SD = 2.86, 6 males). 

Nine participants took part in both experiments 1 and 2. All participants had normal or 

corrected-to-normal vision. We screened each participant’s visual acuity and stereo-acuity 

using the Snellen Chart (Snellen, 1862) and Randot Contour Circles Test (Antona, Barrio, 

Sanchez, Gonzalez, & Gonzalez, 2015), respectively. Visual acuity was at least 20/25 in each 

eye. Stereo acuity was at least 30 s of arc. We also assessed eye dominance using the Miles 

ocular dominance test before the experiment (Miles, 1930). Namely, the experimenter asked 

participants to extend their arms in front of them and form a triangle shape viewing aperture 

using the fingers of both hands. The participants looked at a distant target (in this case, the 

emergency exit sign in our laboratory) through this aperture with their two eyes open for a 

few seconds. Then they were asked to bring their hands towards their face while keeping the 

target centered between their fingers. The eye that was still looking through the viewing 

aperture was deemed the dominant eye. In experiment 1, the Miles test revealed right-eye 

dominance in 14 participants. In experiment 2, the Miles test revealed right-eye dominance in 

15 participants. Written informed consent was obtained from each participant before 

conducting the experiments. The participants were compensated with gift cards for their time 

and any inconveniences. The study was approved by the La Trobe Human Ethics Committee. 

 

2.2. Apparatus and Stimuli 
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Two-dimensional visual stimuli were displayed using MATLAB (MathWorks, Natick, 

MA, USA) and the Psychophysics Toolbox, Version 3 (Brainard, 2011; Pelli, 1997). The 

experiments were carried out on a Dell OptiPlex 7050 D11S. Stimuli were presented on a 24" 

ASUS VG248QE monitor (Taipei, Taiwan) running at 60 Hz with a display resolution of 

1920 x 1080. Participants were seated 55 centimetres away from the monitor. A chin and 

forehead rest was used to stabilise participants’ heads. The participants viewed the stimuli 

through a mirror stereoscope.  

In experiment 1, four different background images were used to determine the effects 

of different pictorial depth cues in the perceptual rescaling of stimuli in the corridor illusion: 

(1) linear perspective + texture gradients (Figure 1A), (2) linear perspective cues (Figure 1B), 

(3) texture gradients (Figure 1C), and (4) no cues (Figure 1D). To render the background 

image with linear perspective cues and texture gradients, we created a 3-dimensional virtual 

hallway with walls using Autodesk 3ds Max (Autodesk, Inc., San Rafael, CA, USA) (Figure 

1A). The floor of the hallway had a length of 1,800 cm and a width of 2,540 cm. A back wall 

with a height of 290 cm was placed at the end of this hallway. The left and right side walls 

were 150 cm away from each other. The left and right walls had the same length (1,800 cm) 

but had different heights to make the corridor look like it was going into the distance rather 

than popping out towards the participant. The height of the left and right side walls were 195 

cm and 130 cm, respectively. The side walls simulated linear perspective cues receding in the 

distance from the participant’s vantage point. All walls were textured with a high-resolution, 

seamless rock wall image. The bump and specular maps of the rock wall were created in 

Adobe Photoshop (Adobe Systems Incorporated, San Jose, CA, USA) and assigned to each 

textured wall in Autodesk 3ds Max to increase depth information. The textured 3-dimensional 

scene of a hallway and walls was used as the background image with all pictorial depth cues.  
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Three additional background images were created by systematically removing 

pictorial depth cues from the original background image with linear perspective cues and 

texture gradients to create images with either linear perspective cues, texture gradients, or 

none. A background image that covered only linear perspective cues was obtained by 

removing texture gradients from the original background image (Figure 1B). The average 

colour of each textured wall was measured in Adobe Photoshop and assigned to the non-

textured walls of the background with only linear perspective cues. A background image that 

covered only texture gradients was obtained by removing linear perspective cues from the 

original background image (Figure 1C). Finally, a control background image was also created 

in Autodesk 3ds Max by removing both the linear perspective cues and texture gradients from 

the original image background (Figure 1D). The average colour of each textured wall was 

measured in Adobe Photoshop and assigned to the non-textured walls of the control 

background image. All background images used in experiment 1 were derived from taking 

the picture of the virtual environment. To take the picture, a virtual camera was placed 1,800 

cm away from the back wall in Autodesk 3ds Max. Global lighting (6,500 K) simulated 

daylight. The virtual camera was set to a full frame of 35 mm with a focal length of 29 mm 

and an aperture of f/8. The height of the virtual camera (35 cm) was approximately the same 

as the height of the participant’s eyes from the testing table (32 cm). The rendered 

background image was cropped in Adobe Photoshop. In a previous study, we used these 

backgrounds to demonstrate the relative contribution of linear perspective cues and texture 

gradients in the corridor illusion under normal viewing conditions (Yildiz et al., 2019). 

In experiment 2, two different background images were used: the (1) Ponzo 

perspective (Figure 2A) and (2) control (Figure 2B) conditions. A background image with the 

Ponzo perspective was obtained by drawing two black (R:0, G:0, B:0) converging contextual 

lines over a grey (R:128, G:128, B:128) background (Figure 2A). The converging lines had a 
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length and width of 10.65 and 0.10 degrees of visual angle, respectively. The distance 

between the lines was 1.56 degrees of visual angle at the apex and 11.53 degrees of visual 

angle at the base. The two converging contextual lines converged at 56 degrees and emulated 

a vanishing point in the distance, like the converging walls of a corridor. A control 

background image without pictorial depth cues was obtained by drawing two black (R:0, G:0, 

B:0) vertical lines over a grey (R:128, G:128, B:128) background (Figure 2B). The vertical 

lines had a length and width of 10.65 and 0.10 degrees of visual angle, respectively. The 

distance between the lines was 11.53 degrees of visual angle.  

The perceived size of two 2-dimensional red (RGB: 200, 0, 0) rings was measured 

using the Method of Constant Stimuli (Lu & Dosher, 2014). Each ring was presented with a 

thickness of 0.16 degrees of visual angle. One of the rings was designated as the standard and 

the other as the comparison stimulus. The size of the standard ring was always 2.1 degrees in 

diameter on all trials. The size of the comparison ring varied around 2.1 degrees, ranging in 

diameter from 1.64 degrees to 2.54 degrees in 10 increments of 0.1 degrees. Both the 

standard and comparison stimuli were presented over the background image (12.6 × 12.6 

degrees) (e.g., Figure 3). The vertical distance between the rings was 5.24 degrees in each 

experiment. In experiment 1, the horizontal distance between the rings was 3.26 degrees. In 

experiment 2, the rings were aligned vertically.  

To aid binocular fusion, we used a picture frame around the background images and a 

fixation cross in the center of the rings (Figures 3 and 4). The picture frame subtended 13.18 

by 26.36 degrees of visual angle with a thickness of 0.62 degrees of visual angle. The black 

fixation cross subtended 0.86 by 0.86 degrees of visual angle. We examined the influence of 

binocular, monocular, and dichoptic viewing conditions on the contribution of pictorial depth 

cues in driving the corridor (experiment 1) and Ponzo (experiment 2) illusions. Under the 

binocular viewing condition, the rings and the background image were presented together to 
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both the left and right eyes (Figures 3A and 4A). Under the monocular viewing condition, the 

rings and the background were presented together to the dominant eye (Figures 3B and 4B). 

A grey (R:128, G:128, B:128) background was presented to the non-dominant eye under the 

monocular viewing condition. Under the dichoptic viewing condition, the rings and 

background were presented separately to the dominant and non-dominant eyes, respectively 

(Figures 3C and 4C).  

 

2.3. Procedure 

The participants completed 24 experimental blocks in experiment 1 and 12 

experimental blocks in experiment 2. Each block corresponded to a different experimental 

condition. The standard ring was presented on the top portion of the background image in 

half of the blocks (e.g., Figure 3A-C) while it was presented in the bottom portion of the 

background image in the other half of the blocks (e.g., Figure 4A-C). Each of the background 

images was presented twice in each viewing condition: once with the standard ring on top 

and once with the standard ring at the bottom. Half of the participants completed the blocks 

with the top standard ring before performing the blocks with the bottom standard ring, while 

the other half of the participants did the reverse. The order of background image presentations 

was randomised for each participant. There were 100 trials in each block where the 

comparison stimulus was presented 10 times at each increment (10 repetitions × 10 

increments). The order of trials within each block was randomised. 

At the beginning of each trial, only the standard ring was presented over the 

background image. After 1 second, an auditory alerting cue was accompanied by a 

comparison ring. Both the standard and comparison rings were displayed until participants 

pressed a button to report whether the comparison ring was larger or smaller than the 

standard one. The comparison ring disappeared after button pressing. The standard ring was 
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always displayed on the background image. A break was provided at the end of each block. 

Experiments 1 and 2 were performed under free gaze conditions. 

 

2.4. Statistical Analyses 

Psychometric curves were created for each condition in each participant. To create the 

psychometric curves, we counted the number of times the participant reported the comparison 

stimulus as appearing “larger” than the standard stimulus at each increment. Then, we 

calculated the probability (P) of the participant reporting the comparison stimulus as 

appearing larger than the standard stimulus at each increment (0.1 degrees) using the 

following logistic function where b0 and b1 are coefficient estimates based on an initial 

general linear model fit: 

𝑃(𝑥) =  
𝑒𝑏0+𝑏1𝑥

1 +  𝑒𝑏0+𝑏1𝑥
 

 

From this function, we calculated the PSE as x when P = 0.5, which represents how large the 

comparison stimulus needed to be for the participant to judge this stimulus as having the 

same apparent size as the standard stimulus. The resulting curves of the model fit well across 

the conditions for each participant in experiments 1 (r ranged between 0.668 to 0.997) and 2 

(r ranged between 0.828 to 0.976). Additionally, we calculated the bistability width (ω) of 

each PSE curve as: 

𝜔 = 𝑃0.75 − 𝑃0.25 

Where P0.25 and P0.75 correspond to the results of the logistic function for x when P = 0.25 

and P = 0.75, respectively. We used the bistability width to measure the degree of uncertainty 

in the participants’ responses. Namely, higher bistability width values signified greater 

perceptual uncertainty. We analysed the resulting PSE values and bistability widths using two 

approaches. The first approach used t-tests and analyses of variance (ANOVA) to compare 
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means using null statistical hypothesis testing (NHST) while the second approach repeated 

similar analyses using Bayesian versions of the same tests.  

For the first approach, one-sample t-tests were conducted to determine if the standard 

ring in a given condition was perceived differently than its physical size (72 pixels). There 

were 24 comparisons in experiment 1 and 12 comparisons in experiment 2. The Bonferroni 

method was used to correct for multiple contrasts. Namely, the observed p value (puncorr) was 

multiplied by the number of comparisons made (i.e., pcorr = puncorr × 24 for experiment 1 and 

pcorr = puncorr × 12 for experiment 2) to obtain the corrected p values (pcorr).  We also carried 

out the following ANOVAs. In experiment 1, we performed a 2 × 3 × 4 ANOVA with Visual 

Field ((1) top standard ring or (2) bottom standard ring), Viewing Condition ((1) binocular, 

(2) monocular, or (3) dichoptic), and Background ((1) linear perspective + texture, (2) linear 

perspective, (3) texture gradients, or (4) no cues) as within-subject factors. In experiment 2, 

the effects of viewing conditions on the perceptual rescaling of stimuli inside the Ponzo 

illusion were examined using a 2 × 2 × 3 ANOVA with Visual Field ((1) top standard ring or 

(2) bottom standard ring), Background ((1) Ponzo background or (2) control background), 

and Viewing Condition ((1) binocular, (2) monocular, or (3) dichoptic) as within-subject 

factors.  

To further examine interactions and effects that were found significant by the 

ANOVA, we performed post-hoc simple effect tests and Bonferroni corrected paired samples 

t-tests to correct for multiple contrasts at the family-wise level. Unless specified otherwise, 

all reported p values were corrected for multiple comparisons. Greenhouse-Geisser 

corrections were applied whenever the assumption of sphericity was not met according to a 

Mauchly’s sphericity test. We also performed Pearson correlation coefficients (r) to determine 

if the magnitude of the corridor illusion with linear perspective cues and texture gradients 

(Figure 1A) predicted the magnitude of the Ponzo illusion (Figure 2A). To this end, the 
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magnitude for each illusion was calculated as the average absolute shifts in PSEs (|72 – PSE|) 

across viewing conditions. 

For the second approach, we calculated Bayes factors (BF10) denoting the plausibility 

of the observed data under the alternative (i.e., the presence of an effect) relative to the null 

(i.e., the absence of an effect) hypothesis. Unlike NHST, Bayesian statistics allowed us to 

make inferences about null results. We considered BF10 values greater than 3 as indicating 

substantial support for the alternative hypothesis and BF10 values of less than 0.33 as 

indicating substantial support for the null hypothesis (Jeffreys, 1961). Statistical analyses 

were carried out using the JASP software package version 0.11.1.0 (University of 

Amsterdam, Amsterdam, Netherlands). We used the default prior settings in JASP (ANOVA: 

the r scales were set at 0.5 and 1.0 for fixed and random effects, respectively; t-test: Cauchy 

scale was set at 0.707, correlations: the stretched beta prior width was set at 1).  

 

3. Results 

3.1. Experiment 1: The corridor illusion 

3.1.1. Summary 

In terms of the PSEs, both linear perspective cues and texture gradients perceptually rescaled 

the stimuli separately, but their effects changed as a function of viewing condition and visual 

field. Linear perspective cues produced a stronger illusion than textures for the top but not the 

bottom ring. In addition, there were differences in the perceived size of the ring between 

viewing conditions when linear perspective but not texture cues were present. Specifically, 

linear perspective cues produced a stronger illusion under the binocular and monocular 

viewing conditions compared to the dichoptic viewing condition. Since the magnitude of the 

illusion differed under the monocular and dichoptic viewing conditions, we can infer that 

there was partial interocular transfer with the linear perspective cues. In terms of the 
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bistability widths, there were no differences between conditions. Hence, the participants 

responded with similar levels of certainty across conditions. 

 

3.1.2. Statistical reporting 

 Figure 5 shows the mean PSEs with error bars for each background for the top and 

bottom standard ring blocks across the different viewing conditions. Table 1 provides results 

for the one sample t-tests conducted to test if the standard ring in each condition was 

perceived differently than its physical size.  

ANOVA revealed a Visual Field × Viewing Condition × Background interaction (F (3, 

46) = 4.305, p = .009, Greenhouse-Geisser corrected,  𝜂𝑝
2 = 0.223, BF10 = 0.465) (Figure 5). 

To understand this interaction within the context of this study’s objectives, the PSEs for the 

different viewing conditions were compared to each other for the top and bottom rings for 

each of the different pictorial depth cue conditions.  

A simple effect of viewing condition was present while participants were judging the 

perceived size of the bottom standard ring on the background with linear perspective cues (p 

= .008) but not with texture gradients (p = .791). Pairwise comparisons demonstrated that the 

linear perspective cues produced a stronger illusion under the binocular (pcorr = .024, d = 

0.758, BF10 = 6.331) and monocular (pcorr = .009, d = 0.887, BF10 = 15.262) viewing 

conditions than the dichoptic viewing condition for the bottom standard ring (Figure 5). 

There were no differences between the perceived size of the bottom standard ring on the 

background with linear perspective cues under the binocular and monocular viewing 

conditions (pcorr > .999, d = 0.102, BF10 = 0.275). In sum, the linear perspective cues 

produced a strong illusion for the bottom ring under the monocular but not under the 

dichoptic viewing condition. The Bayesian analyses provided strong evidence for the 
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alternative hypothesis (BF10 = 15.262). Hence, there was partial interocular transfer for the 

bottom ring with the linear perspective cues.  

There was no simple effect of viewing condition while participants were judging the 

perceived size of the top standard ring on the background with linear perspective cues (p = 

.171). This might be related to larger standard deviations. In fact, the linear perspective cues 

produced a stronger illusion under the monocular compared to the dichoptic viewing 

condition for the top standard ring (pcorr = .018, d = 0.806, BF10 = 8.723) (Figure 5). In sum, 

the linear perspective cues produced a strong illusion for the top ring under the monocular but 

not the dichoptic viewing condition. The Bayesian analyses provided substantial evidence for 

the alternative hypothesis (BF10 = 8.723). Hence, there was partial interocular transfer for the 

top ring with the linear perspective cues.  

In addition, texture gradients produced a relatively weaker illusion compared to the 

linear perspective cues for the top (under the binocular: pcorr = .003, d = 1.106, BF10 = 

70.734 and monocular: pcorr = .012, d = 0.932, BF10 = 20.997 viewing conditions) and 

bottom (under the monocular viewing condition: pcorr = .006, d = 0.992, BF10 = 31.774) 

rings. Nonetheless, the influence of texture gradients in the perceptual rescaling of the top 

(pcorr > .999, d = 0.210, BF10 = 0.347) and bottom (pcorr > .999, d = 0.183, BF10 = 0.323) 

rings transferred from one eye to the other (Figure 5). The Bayesian analyses provided 

substantial evidence for the null hypothesis for the bottom ring (BF10 = 0.323). Hence, there 

was interocular transfer for the top and bottom rings with texture gradients. 

We repeated the above ANOVA on the absolute shifts in PSEs (|72 – PSE|) to examine 

whether the three-way interaction in PSEs was driven more strongly by the top or bottom 

ring. There were main effects of Visual Field (F (1, 15) = 6.234, p = .025, 𝜂𝑝
2 = 0.294, BF10 > 

100) and Background (F (2, 30) = 22.520, p < .001, 𝜂𝑝
2 = 0.600, BF10 > 100, Greenhouse-

Geisser corrected) but not Viewing Condition (F (1, 19) = 1.257, p = .288, 𝜂𝑝
2 = 0.077, BF10 
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= 0.242, Greenhouse-Geisser corrected). The interaction between Viewing Condition and 

Background was also significant (F (4, 56) = 4.768, p = .003, 𝜂𝑝
2 = 0.241, BF10 = 0.225, 

Greenhouse-Geisser corrected). The presence of this interaction shows that the contribution 

of pictorial depth cues on the perceptual rescaling of stimuli inside the corridor illusion 

changed as a function of viewing condition. Pairwise comparisons demonstrated that the 

linear perspective cues produced a stronger illusion under the monocular compared to the 

dichoptic viewing condition (pcorr = .014, d = 0.862). The Bayesian analyses provided strong 

evidence for the alternative hypothesis (BF10 =12.902). Hence, there was partial interocular 

transfer with the linear perspective cues. Contrarily, the texture gradients produced equal 

amount of illusion under the monocular and dichoptic viewing conditions (pcorr > .999, d = 

0.035). The Bayesian analyses provided substantial evidence for the null hypothesis (BF10 = 

0.258). Hence, there was interocular transfer with the texture gradients.  

For bistability widths, ANOVA did not reveal a main effect of Viewing Condition (F 

(1, 20) = 0.206, p = .721, 𝜂𝑝
2 = 0.014, BF10 = 0.035, Greenhouse-Geisser corrected), Visual 

Field (F (1, 15) = 0.232, p = .637, 𝜂𝑝
2 = 0.015, BF10 = 0.195), or Background (F (3, 45) = 

1.806, p = .160, 𝜂𝑝
2 = 0.107, BF10 = 0.045). Similarly, none of the interactions were 

significant (all p ≥ .422). Hence, the degree of certainty in the participants’ responses did not 

change with Viewing Condition, Visual Field, or Background. 

 

3.2. Experiment 2: The Ponzo illusion 

3.2.1. Summary 

In terms of PSEs, the presence of linear perspective cues in the Ponzo background 

affected the perceived size of the top and bottom rings, but its effect changed as a function of 

viewing condition and visual field. Linear perspective cues produced similar amounts of 

illusion under the monocular and dichoptic viewing conditions for the top and bottom 
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standard rings. Hence, there was full interocular transfer with the linear perspective cues. In 

terms of bistability widths, participants demonstrated greater uncertainty with the Ponzo 

compared to the control background. The viewing condition and the location of the standard 

had no effect on the bistability widths. 

 

3.2.2. Statistical reporting 

Figure 6 shows the mean PSEs with error bars for each background for the top and 

bottom standard ring blocks under the different viewing conditions. Table 2 provides the 

results for the one sample t-tests conducted to test if the standard ring in each condition was 

perceived differently than its physical size.  

The PSEs for the top and bottom rings for the two different backgrounds under the 

binocular, monocular, and dichoptic viewing conditions were compared with each other. 

ANOVA revealed a Visual Field × Background × Viewing Condition interaction (F (2, 30) = 

6.534, p = .004, 𝜂𝑝
2 = 0.303, BF10 = 0.692) (Figure 6).  

A simple effect of viewing condition was present while participants were judging the 

perceived size of the bottom standard ring on the Ponzo (p = .024) but not the control (p = 

.692) background. Further examination of this effect revealed that it was driven by a trend 

observed under the binocular viewing condition. There were no differences between the 

perceived size of the bottom standard ring on the Ponzo background under the monocular and 

dichoptic viewing conditions (pcorr > .999, d = 0.137) (Figure 6). The Bayesian analyses 

provided substantial evidence for the null hypothesis (BF10 = 0.291). Similarly, there were 

no differences between the perceived size of the top standard ring on the Ponzo background 

under the monocular and dichoptic viewing conditions (pcorr = .733, d = 0.303) (Figure 6). In 

terms of Bayesian analyses, differences between the perceived size of the top standard ring on 

the Ponzo background under the monocular and dichoptic viewing conditions were 
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inconclusive (BF10 = 0.477). Hence, the influence of contextual converging lines in the 

perceptual rescaling of the top and bottom rings transferred from one eye to the other. 

We repeated the above ANOVA on the absolute shifts in PSEs (|72 – PSE|) to examine 

whether the above interaction in PSEs was driven more strongly by the top or bottom ring. 

There was main effect of Background (F (1, 15) = 4.850, p = .044, 𝜂𝑝
2 = 0.244, BF10 = 1.671) 

but not Visual Field (F (1, 15) = 4.037, p = .063, 𝜂𝑝
2 = 0.212, BF10 = 31.108) or Viewing 

Condition (F (2, 30) = 0.485, p = .620, 𝜂𝑝
2 = 0.031, BF10 = 0.074). Moreover, there were no 

significant interactions (all p ≥ .056). Thus, the magnitude of the Ponzo illusion did not 

change as a function of Viewing Condition for the top or bottom rings.  

For bistability widths, ANOVA revealed a main effect of Background where there was 

greater uncertainty in responses for the Ponzo compared to the control background (F (1, 15) 

= 7.919, p = .013, 𝜂𝑝
2 = 0.346, BF10 = 2.246). There were no main effects of Viewing 

Condition (F (2, 30) = 0.726, p = .492, 𝜂𝑝
2 = 0.046, BF10 = 0.086) or Visual Field (F (1, 15) = 

2.411, p = .141, 𝜂𝑝
2 = 0.138, BF10 = 0.722). Similarly, none of the interactions were 

significant (all p ≥ .177). Hence, the degree of certainty in the participants’ responses did not 

change with Viewing Condition or Visual Field.   

 

3.3. Similarities and differences between the corridor and Ponzo illusions 

The results so far are suggestive that the underlying mechanisms of perceptual 

rescaling driven by linear perspective cues differ between the corridor and Ponzo illusions. 

The influence of contextual converging lines in the perceptual rescaling of the top and bottom 

rings transferred from one eye to the other in the Ponzo but not the corridor illusion (Figure 

7). To evaluate the degree to which the two illusions might share similar underlying 

mechanisms, we correlated the magnitude of the corridor illusion with the magnitude of the 

Ponzo illusion for the participants who took part in both experiments 1 and 2 (N = 9). The 
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resulting Pearson correlation coefficient was not significant, r = 0.574, p = .106, BF10 = 

1.282 (Figure 8). Nonetheless, the R2 value for this correlation was 0.33, which indicates that 

33% of the variance was shared between the two illusions. A larger sample size would be 

required to properly determine the statistical significance of this relationship (Schönbrodt & 

Perugini, 2013). 

 

4. Discussion 

The aim of the present study was to investigate whether the influence of linear 

perspective cues and texture gradients in the perceptual rescaling of a stimulus’ size transfers 

from one eye to the other. We performed two experiments. In experiment 1, we tested the 

influence of linear perspective cues and texture gradients in the perceptual rescaling of 

stimuli in the corridor illusion. In experiment 2, we tested the influence of linear perspective 

cues in the perceptual rescaling of stimuli in the Ponzo illusion. We obtained the following 

novel findings. First, both linear perspective cues and texture gradients perceptually rescaled 

the stimuli separately, but their effects changed as a function of viewing condition and visual 

field. Second, linear perspective cues produced a stronger illusion under the monocular 

compared to the dichoptic viewing condition while texture gradients produced an equally 

strong illusion under these viewing conditions in experiment 1. Hence, there was full 

interocular transfer with the texture gradients but not with the linear perspective cues in the 

corridor illusion. Third, the linear perspective cues produced an illusion that was equally 

strong between the monocular and dichoptic viewing conditions in experiment 2. Hence, 

there was a full interocular transfer with the linear perspective cues in the Ponzo illusion, 

replicating Song et al.’s (2011) study. As we will discuss, our findings provide evidence that 

the underlying mechanisms of perceptual rescaling driven by the linear perspective cues in 

the corridor and Ponzo illusions involve mechanisms that are not entirely the same.  
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4.1. Differences between the effects of linear perspective cues and texture gradients in the 

corridor illusion 

In the present investigation, participants viewed the stimuli under binocular, 

monocular, and dichoptic viewing conditions. Under the binocular viewing condition, we 

presented the rings and background together to both eyes. Thus, sensory signals from each 

eye were exactly the same. Under the monocular viewing condition, we presented the rings 

and background together to the dominant eye. Thus, only the dominant eye conveyed sensory 

information for the purposes of perceptual rescaling. Our results demonstrate that linear 

perspective cues produced a stronger illusion than texture gradients for the top stimulus under 

the binocular and monocular viewing conditions.  

Differences in how the linear perspective cues and texture gradients appear on the 

retina at a distance may explain this result. Namely, linear perspective cues converge closer 

together while the size of the uniform texture gradients shrinks with distance. Perhaps the 

latter no longer becomes discernible and informative beyond a certain distance (Freeman, 

1966) and consequently is no longer utilised in perceptual size rescaling. In opposition to this 

idea, we demonstrated in a previous study that texture gradients produced as strong of an 

illusion as linear perspective cues for the top ring when the standard and comparison stimuli 

were presented over the same background image under binocular viewing (Yildiz et al., 

2019). Perhaps the contradiction between our studies could be explained by the use of a 

mirror stereoscope in this study but not in the other. The use of a mirror stereoscope produces 

similar retinal images in both eyes, while normal viewing conditions produce binocular 

disparity. Further investigation can look into this possibility. Note that there were no 

differences between the effects of linear perspective cues and texture gradients for the bottom 

stimulus under binocular viewing in both studies. 
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4.2. Differences between interocular transfer effects of linear perspective cues and texture 

gradients in the corridor illusion 

In the present investigation, we presented the rings and background separately to the 

dominant and nondominant eyes under the dichoptic viewing condition. Perceptual rescaling 

of stimuli under this viewing condition depended on the interocular transfer of information 

from one eye to the other by binocular neurons, which are present only in V1 and higher level 

cortical structures along the retina-geniculate-striate pathway (Song et al., 2011). Because 

binocular neurons are increasingly more prevalent in later cortical structures, we reasoned 

that interocular transfer could provide evidence for the involvement of feedback signals 

carried out by top-down mechanisms. Our results demonstrated that the effects of texture 

gradients but not linear perspective cues in the corridor illusion transferred from one eye to 

the other. These findings suggest that binocular neurons mediate the perceptual rescaling of 

stimuli with texture gradients while monocular neurons mediate the perceptual rescaling of 

stimuli with linear perspective cues in the corridor illusion.  

Considering where binocular and monocular neurons are located in the retina-

geniculate-striate pathway, our results suggest that perceptual rescaling in the corridor 

illusion occurs at different hierarchical stages of visual processing where textures and linear 

perspective are processed by higher-order and lower-order visual structures, respectively. It 

could be the case that processing textures requires more processing by higher-order visual 

structures given that they are not always uniform in the environment (Seydell, Knill, & 

Trommershäuser, 2011). Conversely, the processing of linear perspective cues could be more 

automatic due to the frequency with which we navigate in man-made structures that are rich 

with these types of cues, such as hallways and roads (Goldfarb & Tzelgov, 2005). As such, 

the processing of these cues could depend less on high-order visual structures and are instead 
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processed largely by lower-order visual structures. Alternatively, our brains could be 

evolutionarily programmed to process linear perspective cues more efficiently by lower-order 

visual structures, which is in line with an earlier report showing that 7-month-old infants are 

more sensitive to linear perspective cues compared to texture gradient cues (Hemker & 

Kavsek, 2010). 

 

4.3. Full interocular transfer with the linear perspective cues in the Ponzo illusion 

Our results also demonstrate that the effects of linear perspective cues in the Ponzo 

illusion transfers from one eye to the other. Previously, Song et al. (2011) examined the 

interocular transfer effects of the Ponzo and Ebbinghaus illusions. Their results revealed that 

there was a full interocular transfer from the linear perspective cues in the Ponzo illusion, 

suggesting a dominant role of binocular neural populations in mediating the illusion. In 

contrast, a partial interocular transfer was seen with the Ebbinghaus illusion, which suggested 

to the authors that monocular neural populations might play a more dominant role in 

mediating the illusion. The authors concluded that the underlying mechanisms of illusory size 

perception might differ between the two illusions. Several studies have provided further 

evidence for processing differences between the Ponzo and Ebbinghaus illusions (Chen, 

Qiao, Wang, & Jiang, 2018; Chouinard, Unwin, Landry, & Sperandio, 2016; Cretenoud et al., 

2019). For instance, Chouinard et al. (2016) reported how these two illusions loaded onto 

different factors in a principal component analysis. Interestingly, Grzeczkowski, Clarke, 

Francis, Mast, and Herzog (2017) reported a strong correlation between the corridor and 

Ebbinghaus illusions with 46% of shared variance. This relationship was reduced when the 

Ponzo rather than the corridor illusion was displayed (4% shared variance) – underscoring 

again differences between the mechanisms underlying the corridor and Ponzo illusions. 
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4.4. Correlations between illusion magnitudes 

To examine the degree to which the corridor and Ponzo illusions might share similar 

mechanisms, we calculated the correlation between the magnitudes of these two illusions. 

The correlation was not significant (Figure 8). Nonetheless, it did demonstrate how the two 

illusions shared 33% of the variance, suggesting that these two illusions are not completely 

different from one another and that a larger sample size may reveal a significant relationship. 

Indeed, in a recent study, Cretenoud et al. (2020) found a significant correlation between the 

magnitude of the Ponzo illusion and its rich-context variant with railway lines (hereafter 

referred to as railroad illusion) (Figure 9) using a larger sample size. Their results revealed 

how the two illusions shared 27% of the variance. Note that the greatest proportion of the 

variance in both the Cretenoud et al. (2020) study (73%) and our study (67%) does not 

explain the relationship between the Ponzo illusion and the railroad or corridor illusions, 

suggesting some important differences between underlying mechanisms. Grzeczkowski et al. 

(2017) provided support for this notion by reporting how the relationship between the 

corridor and Ponzo illusions changes as a function of the complexity of the Ponzo illusion, 

which could also be presented in a grid format (Figure 10). Namely, the authors found a 

strong correlation between the magnitude of the corridor illusion and the Ponzo illusion 

displayed in a grid format. This relationship disappeared when the Ponzo illusion was 

displayed with more simple converging lines, as in its typical format. Their findings showed 

that the mechanisms underlying the corridor and Ponzo illusions in its more classical format 

deviate. Based on our results, we posit that the corridor and Ponzo illusions involve 

mechanisms that process linear perspective cues differently for the purposes of perceptual 

size rescaling. Namely, past experience may cause the converging lines on the retina to be 

processed as parallel lines that recede into the distance in the Ponzo illusion while this 

processing is not as heavily weighted in the corridor illusion, which may explain why the 
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former may require additional implicit imagery (Grzeczkowski et al., 2017) and more cortical 

processing (Schmidt & Haberkamp, 2016).  

 

4.5. Could a Bayesian model explain differences in interocular transfer effects? 

Many researchers have argued that Bayesian models can explain perceptual constancy 

(Brainard et al., 2006; Geisler & Kersten, 2002), visual illusions (Gregory, 2005; van 

Heusden, Harris, Garrido, & Hogendoorn, 2019; Weiss, Simoncelli, & Adelson, 2002), and 

depth perception (Knill, 2007). Under the Bayesian framework, perceptual rescaling in the 

corridor and Ponzo illusions depends on prediction errors. Namely, the brain makes 

predictions based on experience that are normally helpful for perceiving the size of objects at 

different distances. If two objects at two distances have the same physical size, then the 

object located at the nearest distance will subtend a larger visual angle on the retina than the 

object further away (Gregory, 1980, 2006a, 2006b). In the corridor (Figure 1A-C) and Ponzo 

(Figure 2A) illusions, the brain uses the pictorial depth cues to estimate more depth for the 

upper section of the image compared to the lower one. Yet, in the two illusions, objects in the 

two sections have the same retinal size, which violates what would be predicted. To minimise 

prediction errors, the brain rescales the size of the objects based on their apparent depth, 

which causes the objects in the upper and lower sections to appear larger and smaller, 

respectively. 

Under a Bayesian framework, the interpretation of depth information from a 2-

dimensional image depends on our previous experience (Seydell et al., 2011). The relative 

strength of the prior information affects the perceptual decision when there is more than one 

way to interpret information from a 2-dimensional display (Mamassian & Landy, 2001; 

Seydell et al., 2011). For instance, there is more than one possible interpretation for the Ponzo 

background: converging or parallel lines receding into distance. Similarly, there are at least 
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two possible interpretations for the texture elements: uniform or non-uniform texture 

elements shrinking in size with distance. The probability of seeing a corridor with converging 

as opposed to parallel walls is low, if not nil, in real life. Thus, both the linear perspective 

cues in the Ponzo illusion and the texture gradients in the corridor illusion suggest different 

possible interpretations, while the linear perspective cues in the corridor illusion suggest one 

interpretation much more strongly. We posit that the linear perspective cues and texture 

gradients are processed and interpreted as depth cues in all cases. However, depth 

information is extracted effortlessly from linear perspective cues in the corridor compared to 

the texture gradients and the linear perspective cues in the Ponzo illusion because there is less 

competition among priors in the former that lead to a more reliable interpretation of depth 

information.  

 

4.6. Methodological considerations 

One may argue that post-perceptual decision biases may have influenced our results 

(Firestone & Scholl, 2016). As in any psychophysics experiment, this concern is impossible 

to relieve completely. Nonetheless, important safeguards were put into place to mitigate these 

effects. First, we asked participants to report what they perceived without thinking about 

what the experiment might be testing. Participants were conceivably aware that they were 

provided with different backgrounds that differed in the richness of depth cues. However, the 

presence of additional depth cues did not seem to affect how they responded. For example, 

illusion strength did not differ between the background with only linear perspective cues and 

the background with linear perspective cues and texture gradients. Second, we asked 

participants to keep both eyes open. As such, they were conceivably unaware of the different 

viewing conditions and therefore differences between viewing conditions are unlikely to be 

explained by post-perceptual decision biases. Third, we randomised the order of conditions 
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without the participants knowing what the conditions would be beforehand. Hence, the 

participants could not consistently use prior knowledge to influence the results in a certain 

direction. Fourth, participants were naïve to procedures used in psychophysics, including the 

Method of Constant Stimuli. It seems unlikely that the results of our experiments could be 

influenced in a systematic manner without this knowledge.  

Another consideration is the possibility that binocular rivalry in the dichoptic viewing 

condition interfered with the illusion. When the two eyes are presented with different images 

simultaneously, the observer may experience binocular rivalry where only one image is seen 

at a time rather than a blend of the two images (Wheatstone, 1838). Hence, it is conceivable 

that the illusion may have diminished under dichoptic viewing as the image that dominates 

awareness alternates between the two images in an unpredictable way. This concern is 

perhaps greatest for the backgrounds with texture gradients, which could be more taxing to 

fuse given their irregularity in the image (Cha, Blake, & Chong, 2018). Nonetheless, to 

mitigate binocular rivalry under dichoptic viewing, we performed our experiments under free 

gaze conditions, which helps fusion (O’Shea, 2011). To further aid binocular fusion, we used 

a picture frame around the background images. Dichoptic viewing did not seem to increase 

binocular rivalry or make it harder for the participants to see the pictorial depth cues and the 

stimuli. The background with only texture gradients produced an equal amount of illusion 

across the different viewing conditions when this background could have been in theory more 

likely to produce rivalry alternations under dichoptic viewing. Moreover, we further analysed 

the degree of uncertainty in the participants’ responses by calculating the bistability widths of 

the PSE curves and found that this was not greater under dichoptic compared to the other 

viewing conditions. It is conceivable that there would have been more uncertainty in 

responses under dichoptic viewing had there been binocular rivalry in this viewing condition.  
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In our previous study, we demonstrated that participants spent an equal amount of 

time looking at the upper and lower sections of the corridor illusion under free gaze 

conditions when the two rings were presented over the same background (Yildiz et al., 2019). 

This finding suggested to us that the participants attended on the top and bottom rings by 

repeatedly looking at one and then the other. Nonetheless, we cannot be sure about where the 

participants were looking under different viewing conditions in the present investigation. 

Future work can examine the possible effects of eye movements on the magnitude of the 

corridor and Ponzo illusions under different viewing conditions – including dichoptic 

viewing using a specialised set-up developed and described elsewhere (Qian & Brascamp, 

2017). 

 

 

4.7. Conclusions 

The present study demonstrates how the mechanisms underlying perceptual size 

rescaling differ between the corridor and Ponzo illusions. Namely, our results demonstrate 

how pictorial depth cues exert different effects on the perceptual rescaling of size with 

changes in viewing conditions and where the stimuli are presented in the picture. Moreover, 

we found that there was full interocular transfer with the linear perspective cues in the Ponzo 

but not the corridor illusion. We conclude that the underlying mechanisms of perceptual 

rescaling driven by linear perspective cues differ considerably more between the two illusions 

than others have thought in the past.  
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Figure Captions 

Figure 1. The background images that were used in experiment 1. A. The corridor illusion 

display of a hallway with stones (textures) and walls (linear perspective cues). B. The 

corridor illusion display of walls (linear perspective cues). C. The corridor illusion display of 

a hallway with stones (texture gradients). D. Control background without pictorial depth 

cues. 

 

Figure 2. The background images that were used in experiment 2. A. The Ponzo illusion in its 

classical configuration. Two converging contextual lines (converging at 56 degrees) emulated 

a vanishing point in the upper visual field much like the walls of a corridor receding in the 

distance. B. The control background without any pictorial depth cues. 

 

Figure 3. Stimuli and procedures for the top standard ring blocks in experiment 1. Illustration 

of sample trial sequences from experiment 1 under the binocular (rings and background 

presented to both eyes), monocular (rings and background presented to the dominant eye 

only), and dichoptic (rings and background presented separately to the dominant and 

nondominant eyes, respectively) viewing conditions. For the top standard ring block, the top 

standard ring was shown for 1 sec followed by an alerting sound cue that signalled the 

presentation of the bottom comparison ring. The speaker symbols represent the presentation 

of the auditory alerting cue. 

 

Figure 4. Stimuli and procedures for the bottom standard ring blocks in experiment 1. 

Illustration of sample trial sequences from experiment 1 under the binocular (rings and 

background presented to both eyes), monocular (rings and background presented to the 

dominant eye only), and dichoptic (rings and background presented separately to the 
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dominant and nondominant eyes, respectively) viewing conditions. For the bottom standard 

ring block, the bottom standard ring was shown for 1 sec followed by an alerting sound cue 

that signalled the presentation of the top comparison ring. The speaker symbols represent the 

presentation of the auditory alerting cue. 

 

Figure 5. PSEs in experiment 1. Asterisks (*) denote significant differences from the no cues 

condition at p < .050 after Bonferroni corrections were made for multiple comparisons. 

Daggers (†) denote significant differences from the corresponding dichoptic viewing 

condition at p < .050 after Bonferroni corrections were made for multiple comparisons. 

Diamonds (⬥) denote significant differences from the physical size (72 pixels) of the 

standard ring at p < .050 after Bonferroni corrections were made for multiple comparisons. 

PSEs for the top (left panel) and bottom (right panel) rings were computed from the 

psychometric functions that best fit the data. Error bars represent the standard errors around 

the mean for within-subject contrasts. We used procedures described by O'Brien and 

Cousineau (2014) to calculate the error bars. 

 

Figure 6. PSEs in experiment 2. Asterisks (*) denote significant differences from the no cues 

condition at p < .050 after Bonferroni corrections were made for multiple comparisons. 

Daggers (†) denote significant differences from the corresponding dichoptic viewing 

condition at p < .050 after Bonferroni corrections were made for multiple comparisons. 

Diamonds (⬥) denote significant differences from the physical size (72 pixels) of the 

standard ring at p < .050 after Bonferroni corrections were made for multiple comparisons. 

PSEs for the top (left panel) and bottom (right panel) rings were computed from the 

psychometric functions that best fit the data. Error bars represent the standard errors around 
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the mean for within-subject contrasts. We used procedures described by O'Brien and 

Cousineau (2014) to calculate the error bars.  

 

Figure 7. Summary of main findings between experiments. There were no differences 

between the perceived size of the rings on the Ponzo background under the monocular and 

dichoptic viewing conditions, suggesting a full interocular transfer. Similarly, there was full 

interocular transfer with the texture gradients. However, there were differences between the 

perceived size of the rings on the background with linear perspective cues in the corridor 

illusion under the monocular and dichoptic viewing conditions, suggesting partial interocular 

transfer. Asterisks (*) denote significant differences between the monocular and dichoptic 

viewing conditions at p < .050 after Bonferroni corrections were made for multiple 

comparisons. PSEs for the top (left panel) and bottom (right panel) rings were computed from 

the psychometric functions that best fit the data. Error bars represent the standard errors 

around the mean for within-subject contrasts. We used procedures described by O'Brien and 

Cousineau (2014) to calculate the error bars.  

 

Figure 8. The relationship between the magnitude of the corridor and Ponzo illusions. The 

magnitude of the illusion represents the average absolute shifts in PSEs. Statistical results are 

Pearson correlation coefficient (r), p value, and the Bayes Factor (BF10). 

 

Figure 9. The railroad illusion. The two red rectangles superimposed over the railroad tracks 

have the same retinal image size yet we see the upper one as being longer. A similar variant 

was used in Cretenoud et al.’s study (2020).  
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Figure 10. The Ponzo illusion displayed in a grid format. The two red rectangles over the grid 

display have the same retinal image size yet we typically perceive the top one as being 

longer. Similar variants were used by Grzeczkowski et al. (2017) and Cretenoud et al. (2020).   
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Figure 4 
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Figure 5 
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Figure 6 
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Figure 7 
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Figure 8 
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Figure 9 
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Figure 10 
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Table 1 

PSE values in experiment 1. A series of one-sample t-tests, which were corrected for multiple 

comparisons using the Bonferroni method, was performed on the PSE values to determine if the 

standard ring in a given condition was perceived differently than its physical size (72 pixels). 

Viewing 

Condition 
 Background M SD t (15) puncorr pcorr d BF10 

Binocular 

Top 

Ring 

Linear Perspective + Texture 76.8 3.9 4.94 <.001 .004 1.23 > 100 

Linear Perspective 78.2 3.2 7.77 <.001 <.001 1.94 > 100 

Texture 74.7 3.1 3.51 .003 .075 0.88 14.423 

No Cues 74.1 2.6 3.15 .007 .159 0.79 7.71 

Bottom 

Ring  

Linear Perspective + Texture 68.2 2.9 5.25 <.001 .002 1.31 > 100 

Linear Perspective 68.9 3.3 3.70 .002 .051 0.92 20.008 

Texture 70.4 1.7 3.92 .001 .033 0.98 29.439 

No Cues 72.6 2.4 1.09 .293 >.999 0.27 0.425 

Monocular 

Top 

Ring 

Linear Perspective + Texture 77.8 4.3 5.37 <.001 .002 1.34 > 100 

Linear Perspective 78.1 4.7 5.14 <.001 .003 1.29 > 100 

Texture 75.3 3.0 4.39 .001 .013 1.10 66.07 

No Cues 75.1 3.5 3.50 .003 .077 0.87 14.119 

Bottom 

Ring  

Linear Perspective + Texture 67.8 2.1 7.98 <.001 <.001 1.20 > 100 

Linear Perspective 68.6 2.1 6.36 <.001 <.001 1.59 > 100 

Texture 70.0 2.0 3.97 .001 .030 0.99 31.822 

No Cues 72.3 3.3 0.33 .747 >.999 0.08 0.268 

Dichoptic 

Top 

Ring 

Linear Perspective + Texture 76.9 5.3 3.74 .002 .048 0.93 21.255 

Linear Perspective 76.3 4.4 3.89 .001 .035 0.97 27.663 

Texture 75.9 4.4 3.55 .003 .070 0.89 15.347 

No Cues 74.8 4.8 2.31 .036 .861 0.58 1.948 

Bottom 

Ring  

Linear Perspective + Texture 69.5 2.2 4.62 <.001 .008 1.15 98.755 

Linear Perspective 70.6 2.3 2.45 .027 .646 0.61 2.448 

Texture 70.4 2.6 2.48 .026 .616 0.62 2.541 

No Cues 71.8 1.6 0.44 .666 >.999 0.11 0.278 

 

 

  



INTEROCULAR TRANSFER OF CORRIDOR AND PONZO ILLUSIONS  52 

 
 

Table 2 

PSE values in experiment 2. A series of one-sample t-tests, which were corrected for multiple 

comparisons using the Bonferroni method, was performed on the PSE values to determine if the 

standard ring in a given condition was perceived differently than its physical size (72 pixels). 

 

Viewing 

Condition 
 Background M SD t (15) puncorr pcorr d BF10 

Binocular 

Top 

Ring 

Ponzo 74.4 2.4 3.93 0.001 0.016 0.98 9.752 

Control 72.8 1.8 1.74 0.102 >.999 0.44 0.599 

Bottom 

Ring  

Ponzo 70.5 1.7 3.37 0.004 0.050 0.84 10.956 

Control 72.7 1.7 1.69 0.112 >.999 0.42 0.51 

Monocular 

Top 

Ring 

Ponzo 73.6 2.5 2.52 0.024 0.282 0.63 1.264 

Control 73.3 1.6 3.32 0.005 0.056 0.83 3.886 

Bottom 

Ring  

Ponzo 71.4 1.9 1.27 0.223 >.999 0.32 0.44 

Control 72.5 1.7 1.20 0.248 >.999 0.30 0.628 

Dichoptic 

Top 

Ring 

Ponzo 74.3 2.2 4.16 0.001 0.010 1.04 16.959 

Control 73.4 1.9 2.83 0.013 0.153 0.71 1.964 

Bottom 

Ring  

Ponzo 71.2 1.2 2.44 0.028 0.331 0.61 2.904 

Control 72.9 1.9 1.88 0.079 0.949 0.47 1.157 

 

 




