
Fast Access Categorization of Familiar
Shapes Can Be Independent from Perception

Item Type text; Electronic Thesis

Authors Sasaki-Crupi, Maxwell Ian

Citation Sasaki-Crupi, Maxwell Ian. (2012). Fast Access Categorization of
Familiar Shapes Can Be Independent from Perception (Bachelor's
thesis, University of Arizona, Tucson, USA).

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 24/05/2023 21:35:59

Item License http://rightsstatements.org/vocab/InC/1.0/

Link to Item http://hdl.handle.net/10150/244774

http://rightsstatements.org/vocab/InC/1.0/
http://hdl.handle.net/10150/244774


	   1	  

 
 
 
 
 

FAST ACCESS CATEGORIZATION OF FAMILIAR SHAPES 
CAN BE INDEPENDENT FROM PERCEPTION 

 
By  

Maxwell Ian Sasaki-Crupi 
 

____________________ 
 

A Thesis Submitted to The Honors College 
In Partial Fulfillment of the Bachelors degree With Honors in 

Psychology 
 

THE UNIVERSITY OF ARIZONA 
MAY 2012 

 
 
 
 
 
 
 
 
 
 

 
 
 
 



	   2	  

 
 
 

 

 

 

 

 

  



	   3	  

Abstract 

Visual perception has typically been explained using a feed forward processing model. 
Several studies indicate that categorization of familiar objects can take place using this 
processing method. I investigated whether categorization of familiar versus novel 
silhouettes was slowed when another familiar object is potentially present and not 
perceived. Through 80 trials, subjects were shown two silhouettes, one familiar and one 
novel, with the task of finding the familiar silhouette. Familiar silhouettes represented 
everyday objects, while novel were never seen before. Half of the novel silhouettes 
contained familiar shapes suggested on the outside edges but not perceived. The average 
saccade toward the familiar shape during the experimental silhouette condition was 
significantly slower in both Experiment 1 (281 ms vs. 267 ms, p < .02) and Experiment 2 
(217 vs. 208 ms, p < .01).  This study showed that although fast categorization can take 
place, there must be mechanisms of feedback for perception to ultimately occur.  
 
 
Introduction 

Studies have shown that the human visual system obtains information about 

specific objects presented in a natural setting very quickly (Thorpe, et al., 1996). A feed-

forward processing model has been used to explain how the visual system consolidates 

information from beginning to end in a given situation. This model focuses on the idea 

that information in the visual perception system is built on a hierarchy. The physical 

aspect of this hierarchy consists of information passed from the retina, to the lateral 

geniculate nucleus, to neurons in V1 and V2 of the brain (Bullier, 2001).  In doing so, 

information from lower order areas of processing are passed up to the higher order areas 

where categorization takes place.  

Demonstrations of ultra-fast categorization of shapes have been taken to support 

this model. Thorpe, et al. (1996), found that categorization of an animal within a natural 

scene can be accomplished very fast, in under 150 ms. Later studies involving fast access 

categorization found that human faces could be detected in as little as 100 ms (Crouzet et 

al., 2010). Recent studies have found that oculomotor movements can be measured to 
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indicate visual processing speed during higher level, complex tasks (Gilchrist, Heywood, 

& Findlay, 2003; Pelz & Canosa, 2001). These eye movements are referred to as 

saccades, which function as fast, directional responses to a visual target. In a study where 

subjects were asked to saccade towards an animal present in a visual scene of two 

separate natural photos, reactions times were between 120-150ms (Kirchner & Thorpe, 

2006). Such speeds were taken to support the feed forward model because it seems that 

there’s not enough time for feedback to take place. Precise measurements of the 

processing time are important for distinguishing whether or not the organizational 

process can be achieved through a single feed-forward pass, or whether there is time for 

both feed forward and feedback mechanisms (Crouzet et al., 2010).  

In order to categorize shapes present in a scene, one important way the visual 

system distinguishes what is seen is known as figure-ground perception. The distinction 

between what is on the figure or ground-side of a shape assists in deciding how an object 

is ultimately perceived. Regions defined as figure represent the simplest form of 

distinguishing an object that is separate from the background, and has specific defined 

borders. Ground-side regions are perceived as shapeless near the border of an object. 

They continue behind the figure and are perceived as the background. Testing of figure-

ground perception has lead researchers to develop stimuli that include silhouettes with 

hidden familiar shapes located on the ground-side (outside border) of an image, with a 

novel object on the (inside border) as figure (Peterson & Skow, 2008; Trujillo, Schnyer, 

Allen and Peterson, 2010). The shape is hidden because it is on the ground-side border of 

the novel object, and appears to be a continuous part of the background.  These hidden 

shapes compete with the novel shape inside the silhouette border to be consciously 
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perceived. The hidden shapes end up losing the competition to be seen as figure, resulting 

in a lack of conscious awareness of their existence (Peterson & Skow, 2008). This is 

consistent with a fast feedforward stage in that access to multiple, category level 

representations are made early in the visual perception process but favor the view that 

thjs stage is followed by a feedback stage where competition occurs. If these potentially 

present, but ultimately unperceived, hidden familiar objects suggested on the outside of 

novel silhouettes are being accessed in an early first pass of processing; do they affect 

behavior in terms of saccadic response?  

This experiment investigated whether fast categorization of familiar versus novel 

silhouettes is slower when another familiar shape is potentially present in the scene but is 

rejected by the perceptual organization process. Subjects will be shown two shapes on 

each trial, one above and one below fixation, and instructed to move their eyes to the 

familiar shapes as quickly and as accurately as possible. The average saccadic reaction 

time on correct trials will be measured. Recall that fast saccadic reaction times have been 

taken to index feedforward processes. Typical feed forward models suggest that a first 

feedforward processing pass to category level representations is sufficient for perception 

in a categorization task. Thus, if saccadic reaction times are slower when a hidden shape 

is present on the outside of a novel silhouette and not perceived, then there is evidence 

that feed forward processing alone is not sufficient for conscious awareness. It is 

expected that when unperceived hidden shapes are suggested on the outside of novel 

silhouettes, saccadic reaction times will be slower than when they are not present at all. 

This would support the alternative theory and suggest that there must also be feedback 

mechanisms to result in perception.  
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Experiment 1 

Participants 

 Participants were 37 (19 female; 18 male) undergraduate students from the 

University of Arizona who completed this study for course credit. Each signed an 

informed consent form, and participants reported whether or not they had taken part in 

any other experiments in the Visual Perception Lab. Due to a shared stimulus set inside 

the lab, it was important to ask participants if they participated in other related 

experiments so that they weren’t primed for any of the stimuli beforehand.  

 

Stimuli and Apparatus 

An Eyelink 2000 was used to measure saccadic response time. Experiment 

Builder software was used to create the experiment. A chinrest with manual adjustments 

for the forehead was used to maintain subjects’ heads position. The display monitor was a 

16” CRT monitor placed 90 cm away from the chin rest.  

A set of silhouettes  used by Peterson and Skow (2008) and Trujillo, Schnyer, 

Allen and Peterson (2010) were supplemented by new stimuli to yield a stimulus set of 

80 familiar, 40 control-novel, and 40 experimental-novel silhouettes. Familiar silhouettes 

were nameable everyday objects, while novel were not. Control-novel stimuli consisted 

of objects that were not familiar or nameable objects, but symmetrical across its center 

axis. Experimental novel shapes were created that suggested shapes of familiar objects on 

the outside (i.e., on the ground-side) of the figure. This allowed potentially present 

familiar objects to be included in the scene during the task. The stimuli were designed so 
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that these familiar shapes on the ground-side of the experimental-novel silhouettes would 

not be perceived. Based on past research (e.g., Peteron & Skow, 2008; Trujillo, et al., 

2010), we expect their potential presence would be assessed in a first fast processing 

pass. For example, Figure 1 displays an example of both conditions of novel silhouettes, 

with the experimental condition containing the (hidden) familiar shape of a seahorse on 

the ground-side of the image. Additional stimuli were used in the initial practice trials. 

Once these stimuli were designed, they were individually run through a white-amount 

test to confirm the experimental and control silhouettes had approximately the same 

amount of white pixels. Then, using Experiment Builder, the program for the experiment 

was created and modified from a template project similar in nature of data collection. 

Specific types of data coded for the program to record included: trial number, 

correct/incorrect response, current saccadic start time, current saccadic end time, and 

novel silhouette  type. 
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Figure 1: Examples of Experimental and Control trials. Each trial displayed the pairing of 
one familiar and one novel silhouette, based on either the experimental or control 
condition. The trial on the left is an experimental trial since the silhouette (above fixation 
cross) has a seahorse suggested on the outside border. The familiar shape is an acorn 
(below fixation cross). The trial on the right is a control trial since it contains a novel 
silhouette (below fixation cross) with no familiar shape suggested on the groundside. The 
familiar shape is a telephone (above fixation cross). 

 

Procedure 

Participants began the experiment with a set of instructions and practice trials. A 

welcome screen was presented, informing participants that their eye movements would be 

tracked during a series of trials with familiar and novel silhouettes. They were told that 

they would see two silhouettes on each trial, one above and one below fixation. On each 

trial, one silhouette would portray a familiar object, and the other would be a novel 

object. Their task was to move their eyes to the location of the familiar object. They were 

then presented with an example of both types of stimuli, familiar and novel, and were 

asked to identify which silhouette was the familiar shape. This was done to ensure they 
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had a clear definition of what the difference was between a novel and familiar silhouette. 

As soon as they were able to clearly identify an example of their target, subjects were 

then introduced to the visual format of the experiment by displaying the first step for each 

trial. In order to give a break in between trials, a grey circle was presented in the middle 

of the screen, with the spacebar being the response indicator to advance towards the next 

step and allow the circle to disappear. Once the spacebar was pushed, a fixation cross 

would then appear in the position of the initial grey circle, resulting in what would be the 

first fixation needed by the subject to allow the silhouettes to display.  A fixation period 

of 500 milliseconds focused on the cross caused it to disappear and allow two silhouettes 

to display on the screen. Subjects were then shown another example of a familiar and 

novel silhouette, except now they were placed directly in the middle of the top and 

bottom of the screen on average of 7.5 cm from fixation to the center of the silhouette 

with a visual angle of 4.7 degrees.  However, it was explained the position of their 

directed target was randomized. These silhouettes would appear for a total of 200 

milliseconds once the fixation cross disappeared, followed by two rectangular masks to 

take their place. These two rectangular masks were presented for 500 milliseconds and 

used for two purposes, identifying the answer choice for the subject, as well as a visual 

mask to ensure there wasn't an afterimage.  

Once the instructions were completed, the setup and calibration process of the 

Eyelink 2000 was then started by actively moving the camera to be at an approximate 45º 

angle facing the subject's face, at a distance of 61 cm from the chinrest to the lens. Using 

the control computer, the calibration method began by initializing fixation circles to 

display on several points of the host monitor for the subject's eyes to follow. Subjects 
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were asked to place their head in the chinrest for the calibration process and during the 

experiment. The calibration process took place before and after the practice trials, 

calibrating subject’s eye movements to be detected by the eye tracker.  

Participants completed 30 practice trials to ensure that they clearly understood 

their task. They were given the opportunity to ask clarifying questions afterwards if they 

were confused. Practice trials consisted of a familiar and a control-novel silhouette, 

presented with one above and one below fixation After the practice trials, participants 

were then taken through the calibration process one more time. Following a successful 

calibration process, the subjects then began their task with a total of 80 trials, with half of 

the novel silhouettes being experimental silhouettes. After the experimental trials, 

subjects were asked a series of questions. These were primarily aimed to determine 

whether any of the participants were “seers” in that they saw the shapes of the familiar 

objects on the outside of the experimental novel silhouettes. Subjects were specifically 

asked if they noticed any known shapes or objects on the outside borders of the novel 

silhouettes during the experiment. They were also shown an example of an experimental-

novel silhouette not used during any of the trials, and asked if they noticed anything 

unusual about the object and if they could identify whether it contained a hidden shape or 

not. Then, they were presented with a list of 40 foil words and 40 names of objects 

suggested on the outside of the experimental silhouettes, participants were asked to circle 

as many or as few of the objects they recognized seeing during the experiment. The 

purpose of the questionnaire was to identify if any hidden shapes were seen by the 

subject, even if they clearly stated not seeing any during the experiment. If subjects were 

aware of the familiar shapes on the outside of the experimental silhouettes, then they 
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were able to perceive what was only supposed to be suggested. Once the post-experiment 

questioning period was completed, participants were debriefed with all appropriate 

information, such as the nature of the experiment and what its findings could represent.  

 

Data Analysis 

 Before the data could be analyzed properly, several steps of filtration were used. 

A total 14 out of the 37 participants reported seeing familiar objects on the outside of the 

experimental silhouettes. Seven of the 14 seers indicated seeing the familiar objects 

during debriefing questioning, while the other seven circled more names of hidden 

familiar shapes than foil object names, and hence, were considered seers.  Two subjects 

were removed during the middle of the experiment since they could not complete the 

task. Both appeared to be under the influence of significant medication/drugs that 

hindered their ability to stay focused and fixated on the screen. Next, to ensure 

participants were choosing correct answers more often than chance, only subjects with 

over 60% accuracy were used for analysis. In turn, this criterion meant that one subject 

had to be removed from analysis. Next, all wrong answers choices were discarded, as the 

dependent variable was the average correct saccadic response time towards the familiar 

object. Following that, any saccadic response times before 70 ms were discarded as well, 

since these saccades could have been solicited initially based on a pattern the subject was 

following. An example of this pattern/strategy would be to look at the bottom silhouette 

each time and move their eyes to the opposite choice if their target wasn't there.  

A simple standard deviation and mean was calculated on each individual’s 

saccadic response times in each condition (experimental-novel versus control-novel 
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distractor). The next step involved filtering out any outlying scores by removing any data 

that lay more than two standard deviations from the mean of the average saccadic 

response time in each condition; this step was repeated three times. These cleaned 

individual subject means were then averaged to produce condition means for the group of 

subjects tested. Subjects whose mean RTs were more than two standard deviations from 

the group condition means were removed. This resulted in removing one subject and 

brought the total number of subjects used for reaction time analysis to 19.  

Using the cleaned data, the difference between the experimental and control-

silhouette saccadic response times was calculated, and simple T-tests were performed on 

the difference of means, as well as on the accuracy of the responses. Overall accuracy 

was determined using the total number of participants who weren’t seers (N=21). This 

included one subject who had mean RTs outside two standard deviations from the mean, 

and one subject whose total accuracy was under 60%.  

 

Results 

When an experimental-novel silhouette as opposed to a control-novel silhouette 

was paired with the familiar silhouette, participants’ initial saccadic response times to 

correctly find the familiar silhouette were slower (281 ms vs. 267 ms, t(18) = 2.59, p < 

.02), as shown in Figure 2. The average accuracy of subjects (N=21) in the experimental 

condition was 73% and 66% for the control condition; showing a significant difference 

between conditions (t(20)= 2.54, p< .02), (See Table 1.)  Keep in mind the accuracy 

analysis included one subject who was removed from response time analysis for RTs 

more than two standard deviations from the mean, and another who was removed because 
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of low accuracy. Thus, participants were slower and more accurate when the distractor 

novel silhouette contained a hidden familiar shape on the outside.  

 

Table 1: Mean Accuracy and Standard Error of Saccadic Responses in Experimental and Control 
Conditions.  
 

 

Figure 2: Mean Saccadic Response Time (ms) with Experimental and Control Conditions with error bars 
indicating the standard error of the difference in means between conditions  
 
 

Discussion 

 Recent studies, such as Kirchner and Thorpe (2006), suggest that demonstrations 

of ultra fast categorization can be interpreted with the feed forward processing model. 

However, this activation of fast categorization did not contain data on actual perception. 
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In terms of measuring saccadic responses towards a familiar silhouette, this experiment 

found differences between experimental and control means that were significant. The 

present experiment shows that even though fast access categorization takes place in a 

feed forward process, it is not enough to equate to conscious perception of all familiar 

objects present in a scene.  Since it took participants significantly longer to saccade 

towards familiar silhouettes, when experimental-novel distractors versus control-novel 

distractors were present, behavior was affected. Subjects were also more accurate when 

experimental silhouettes were used, which can be attributed to the slower saccades 

towards the familiar target. The difference in response time between conditions indicates 

that there is a significant delay caused by competition in deciding which object is 

categorized as familiar when experimental-novel silhouettes are present. The extra time it 

takes to saccade suggests there is more time to correctly choose which shape is familiar, 

ensuring higher accuracy. This shows that fast access to familiar shapes that are activated 

during the feed forward pass, but are rejected by the visual system and are not perceived 

can nonetheless affect behavior. Thus, feed forward models that suggest perception of 

categorized shapes can occur during a first pass of processing are not accurate. There 

must be other processes, presumably feedback mechanisms that take place in order for 

conscious awareness to occur.  

 Although the study was able to separate feed forward processing from perception, 

data from only a small number of subjects were analyzed, and accuracy was low. Other 

studies that measured saccadic reaction times reported accuracies of approximately 90% 

in similar categorization tasks (Crouzet et al., 2010; Kirchner & Thorpe, 2005), but the 

stimuli involved in these experiments were natural scenes. Still, with such a low overall 
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accuracy (69%), Experiment 1 indicated that there was room for improvement in subject 

performance. Further experimentation could be done that focuses on improving these 

measures of study. In addition, by extending the duration of time the stimulus is 

presented on the screen, saccadic response times are known to be faster (Kirchner & 

Thorpe, 2005). Increasing the duration of time the stimuli are displayed on the screen 

could also suggest better accuracy, allowing more time for subjects to view the display of 

silhouettes. 

 

Experiment 2  

Participants 

 Participants were 104 (76 female; 28 male) undergraduate students from the 

University of Arizona who completed this study for course credit. Each signed an 

informed consent form, along with notification as to whether or not they had taken part in 

Experiment 1, or any other experiment in the Visual Perception Lab. 

 

Stimuli and Apparatus 

For Experiment 2, the same set of stimuli was used, although 7 additional familiar 

and control-novel stimuli were added to the set of practice trials. The same apparatus was 

used, with the addition of headphones used during the first set of practice trials to provide 

auditory feedback on incorrect responses. These headphones were not used for the rest of 

the experiment. 

The following changes in design were implemented. First, the stimulus duration 

was increased to 300 milliseconds. Second, the grey circle that was presented in 
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Experiment 1 was removed in Experiment 2, as well as the spacebar input to advance to 

the next trial. Instead, the next trial would begin as soon as the previous trial was 

completed, with an automatic display of the initial fixation cross in the middle of the 

screen that initiates the silhouettes to appear. Third, headphones were used on the first 

half of practice trials to provide auditory feedback re accuracy.  

 

Procedures 

 Participants began the experiment with a newly drafted set of instructions, clearly 

identifying that their task was to find the familiar shape. This was necessary to ensure 

that there was no confusion about their task, as seen in some participants during 

Experiment 1. Changes included more focus on the idea of identifying the familiar shape, 

shorter total length, and clearer definitions with examples of the difference between a 

familiar or novel shape. There were 50 practice trials overall. On the first 30 practice 

trials, participants received feedback in the form of a high-pitched tone when they made 

an initial saccade toward the novel silhouette rather than the familiar silhouette. The tone 

used was a brief, 500 ms signal similar to the sound of a xylophone. No feedback was 

given when they saccaded correctly towards the familiar shape. After the first 30 practice 

trials with feedback participants removed the headphones and participated in an 

additional 20 practice trials without feedback. Next, the camera was recalibrated and 

participants then began the set of 80 experimental trials. Changed from Experiment 1, the 

masks were triggered to appear as soon as the first saccade was moved towards the top or 

bottom location. Once the subjects completed the task, they were asked the same post-

experiment questions as in Experiment 1.  
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Data Analysis 

 Using similar data analysis techniques to Experiment 1, methods of filtration were 

again implemented. Those who reported seeing the potentially present familiar objects on 

the outside of the novel silhouettes were removed, resulting in 25 seers out of the 104 

participants. In comparison to Experiment 1, the percentage of seers in Experiment 2 was 

much smaller (26% vs. 38%). During debriefing, 21 out of the 25 seers reported seeing 

the familiar objects suggested on the outside of the experimental-novel silhouettes. The 

other 4 were classified as seers based on their choices when given the list of familiar 

objects after direct questioning. If the subject circled more names of hidden familiar 

objects present in the experiment rather than foil words, they were considered seers.  

Again, accuracy was of concern to make sure subjects were performing above chance, 

resulting at a 60% overall accuracy cutoff value. A total of 17 participants were removed 

based on low accuracy. Since the dependent variable remained the same, measuring the 

time it took subjects to correctly saccade towards the familiar object was of importance. 

All correct saccadic times were used for analysis, discarding the incorrect choices by 

subjects. Again, any saccades before 70ms were removed to ensure the data was not due 

to patterns/strategies used by the subject. Then, the data were cleaned as in Experiment 1. 

In Experiment 2, the data from 9 subjects were removed because their average saccadic 

reaction times were more than two standard deviations from a condition mean. This left a 

total of 53 subjects used for analysis of RTs.  

T-tests were performed on the difference of the mean of scores between both 

experimental and control conditions, as well as accuracy. Overall accuracy included all 
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subjects who weren’t considered seers (N=79). This included 9 subjects who had mean 

RTs outside two standard deviations from the mean, and 17 subjects whose accuracy was 

under 60%.	   

 

Results 

When the novel silhouette was an experimental silhouette rather than a control-

silhouette, subject’s initial saccade towards the familiar object was slower (217 vs. 208 

ms, t(52) = 2.27, p>.01), replicating Experiment 1. Figure 3 displays the differences in 

average saccadic response times and did not show a significant difference between 

conditions. The mean accuracy (N=79) in the experimental condition was 68% (SE= 

1%), while the control condition accuracy was 66% (SE= 1%); the difference was not 

statistically significant, (t(78) = , p > .06). Keep in mind the accuracy analysis included 9 

subjects who was removed from response time analysis for low accuracy, and another 17 

with low total accuracy. 
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Figure 3: Mean Saccadic Response Time (ms) with Experimental and Control Silhouettes in Experiment 2 
with error bars indicating the standard error of the difference in means between conditions  
 

Discussion 

 Experiment 1 had several concerns that needed to be addressed within Experiment 

2. More subjects were necessary for analysis, and an increase in the number of subjects 

from 38 vs. 106 allowed data from more participants (19 vs. 53) to be analyzed, providing 

a more sensitive index of behavior. By increasing the duration of the stimulus 

presentation from 200 to 300ms, as well as additional trials with auditory feedback, 

subjects were able to saccade to the familiar silhouette at an accuracy of 66% when 

control-novel silhouettes were used, and 68% when an experimental-novel silhouette was 

implemented. Overall accuracy of correct saccades towards the familiar object was 67%, 

not much different from the 69% average found in Experiment 1. However, the 

percentage of subjects removed due to low overall accuracy was much larger in 
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Experiment 2 (22% vs. 5%). Although overall accuracy did not change much, one aspect 

of change was the mean saccadic response time between the experiments for subjects 

who met the previously mentioned criterion. Experiment 1 displayed mean saccadic 

response times at 281 vs. 267 ms, while Experiment 2 saccades were 217 vs. 208 ms. 

These average saccadic response times were much shorter, and can be attributed to the 

longer presentation of the stimuli from 200 to 300 ms.  

 Like the results of Experiment 1, the results of Experiment 2 show that multiple 

objects are accessed in a feed forward pass. Since subjects took longer to saccade towards 

familiar silhouettes when experimental-novel versus control-novel distractors were 

present (217 vs. 208ms), it is clear that the feedforward pass affects behavior here as in 

the studies by Thorpe and colleagues. These data show that although multiple potential 

objects are activated during a feed forward process, and can affect behavior, the 

feedforward pass does not account for perception. In our stimuli the hidden familiar 

objects on the outsides of the experimental-novel silhouettes are rejected by the visual 

system and are not perceived; nevertheless, those briefly activated objects can still affect 

behavior.  

 

General Discussion  

 Previous experiments have tested how fast humans can categorize familiar shapes 

and have assumed that behavior was based on a feed forward pass of processing. 

However, testing whether perception occurs as an inclusive part of this forward pass was 

not done. A variation is that representation of many familiar objects potentially present in 

a display are activated in a feed forward processing pass, and then a subset are chosen for 
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perception. This study examined how saccadic reaction time is affected by access to 

category level representations of familiar objects (hidden shapes) in a first pass of 

processing, when those hidden shapes are not perceived by the participants. 

 The results from both Experiment 1 and 2 suggest that when two familiar objects 

are potentially present, and both are accessed in a feed forward pass of processing, 

behavior is affected. In both experiments, saccades towards the familiar shape were 

slower on trials with experimental-novel (familiar hidden shapes) silhouettes rather than 

when a control-novel silhouette distractors. The difference in saccadic reaction time 

between conditions can be directly attributed to the competition of potentially present, 

familiar shapes. The perceptual organization process that occurs in the time it takes to 

categorize these objects shows fast access, but does not include conscious awareness 

during a single feedforward pass. These results support the idea fast access alone is not 

sufficient for perception; and are consistent with the view that there must be some other 

type of feedback mechanism that takes place in the visual cortex that result in what is 

ultimately, consciously perceived (Lamme and Roelfsema, 2000). 

Future research could examine what occurs inside the brain at a neural level when 

multiple objects are accessed using EEG along with an eye-tracking device. The 

combination of both measurements could attempt to look at the feedback mechanisms 

that take place for perception to occur.  

 One interesting issue that is raised by these results is the idea of what our brain 

subconsciously decides to throw out of perception, even though some support for it is 

present in the visual array (see also Peterson & Skow, 2008; Trujillo, et al., 2010) What is 

ultimately perceived is of ultimate importance. If behavior can be affected by 
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subconscious processing, to what extent can our behavior be manipulated without any 

knowledge of it ever happening? Either way, there must be signs of feedback processing 

in conjunction with feed forward processing for perception to take place.  
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