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Introduction. People watching rapid serial visual presentation (RSVP) of scenes may 

experience binding errors so that objects from different scenes presented in succession are seen 
as cooccurring within the same scene. Using line drawings, Intraub (1989) found that within an 
RSVP sequence a target object often migrates to an adjacent scene. Bowman and Wyble (2007) 
have shown misbinding for unrelated pairs of target letters embedded into an RSVP stream of 
digit triples (e.g., AB and CD were perceived as AD and BC). Holcombe and Judson (2007) 
obtained similar evidence for words alternating in a cycle at a high rate. Words seemed to 
mutually exchange syllables (e.g., ‘ball’ alternating with ‘deck’ was undistinguishable from 
‘back’ alternating with ‘dell’). 

Binding errors described above are distinct from the illusory conjunctions that result from a 
lack of attention (Treisman &Schmidt, 1982), because illusory miscombinations affect target 
items that receive focused attention. We assume that cooccurrence misbinding emerges when 
two target images fall within a single episode of transient attention evoked by the first target. 
According to Bowman and Wyble (2007), this mechanism can account for lag-1 sparing in the 
attentional blink (AB), and loss of temporal information can be considered as a cost for 
successful processing of item identity. This claim also implies that binding and order errors in 
RSVP streams of scenes would have a time-course similar to lag-1 sparing. 

However, it is not yet known what aspects of temporal information are normally used to bind 
cooccurring objects within an integral representation of visual scene. Given a sequence of 
scenes, it is unclear whether temporal order information is used for binding or whether bound 
representations are used to process temporal order. 

One might assume that since natural scenes, unlike artificial stimuli used in psychological 
laboratories, are processed holistically (e.g. Oliva & Torralba, 2006), they would be less affected 
by cooccurrence misbinding. If this is the case, for natural scenes we may also hypothesize that 
bound representations would be built before processing the temporal order of successive scenes, 
and thus we would expect more errors in temporal order of correctly bound scenes than errors in 
binding of cooccurring objects. In order to test these assumptions we conducted an RSVP 
experiment with two types of stimuli: photographs of natural scenes and alphanumerical strings. 

Method. 23 participants from MIT subject pool aged 18-35 performed two blocks of trials, 
one with photographs of people sitting on chairs, and one with alphanumerical pairs. 

Color photos depicted 16 combinations of 4 distinctive people and 4 distinctive chairs. Each 
person was photographed in each chair in each of three postures for a total of 48 pictures.  All 
pictures were taken against the same background and under the same lighting conditions.  

Artificial stimuli were 16 combinations of 4 capital English letters and 4 digits presented as 
2-symbol strings, digit to the left of a letter. Letters were shown in one of three fonts in all 
combinations for a total of 48 possible stimuli. All strings were presented in black type against 
grey background. 

Each block consisted of 96 trials preceded by a practice session. On each trial two target 
images were embedded in an RSVP sequence of distractor images (colored photographs of 
indoor scenes or pairs of keyboard symbols) presented at the rate of 93 ms per item. The second 
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target (T2) could follow the first one (T1) at lag 1, 2 or 6. At the end of each trial subjects were 
asked for ordered report of both T1 and T2. 

Results and discussion. We analyzed data from 16 subjects who were able to report at least 
three of four target objects on at least 24 trials in each block. 

 

Identification accuracy for T1 and T2 across lags is shown at Fig.1. 

 
Comparison of lag 2 and lag 6 performances for T2 reveals statistically significant AB at lag 

2 for chairs, people and digits, and a non-significant blink-like decrease at lag 2 for letters. 
Comparison of lag 2 to lag 1 showed a significant lag-1 sparing for all four types of material. 

Remarkably, AB does not affect a scene in all-or-none manner. For a given scene, the percept 
of a chair can vanish from awareness due to AB while the percept of the seated person survives 
the blink. This observation is supported by a substantial portion of lag 2 trials on which subjects 
were able to report T2 people, but not chairs (45%) or T2 digits, but not letters (21%). 

The frequency of misbinding (correctly reporting two presented stimuli, but incorrectly 
reporting them to have co-occurred) was also very similar for natural and artificial stimuli. In 
trials for which subjects reported 3 or 4  of the four presented stimuli, the mean misbinding rates 
for photographs were 31 % (lag 1), 22% (lag 2) and 11% (lag 6). The mean misbinding rates for 
symbol combinations were 33%, 17% and 6% respectively. The differences between rates for the 
two types of stimuli are not significant. 

At lag 1, for trials with 3 or 4 of the T1/T2 components reported, the proportion of correctly 
paired but temporally swapped targets was only 8% for people and chairs and 19% for letters and 
digits. This percentage is less than the proportion of misbindings for both types of stimuli, 
suggesting that natural scenes are rapidly decomposed into their constituent objects before the 
processing of temporal order. 

Conclusions. For both natural scenes and alphanumerical pairs, binding and order errors are 
maximal at lag 1. Surprisingly, the proportion of binding errors for elements of natural scenes is 
the same as for alphanumeric combinations, while temporal order perception for correctly bound 
symbol combinations is poorer than for correctly bound natural scenes. For RSVP sequences of 
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images, we do not find evidence that elements of a natural scene are processed together as a 
holistic representation, even when those parts are tightly integrated in the scene, as when a 
person sits on a chair.  
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