
Image fragmentations with afterimages 
and in binocular rivalryl 

'Structured' and 'unstructured' fragmentations of a simple 
geometric figure were compared in conditions of binocular 
rivalry, and afterimage viewing, for ten Ss. For all subjects 
'structured' fragmentations were found to be much less com
mon and less stable in rivalry. 

It has been known for some time (Pritchard, Heron 
& Hebb, 1960; Bennet-Clark & Evans, 1963; Evans & 
Piggins, 1963) that when an image is more or less sta
bilized on the retina by prolonged voluntary fixation, 
use of a close-fitting contactlens, or viewing of an after
image, the fragmentations that occur are often "struc
tured"-that is, arcs orlinesdisappearasunits,leaving 
clean-cut corners. 

It was considered of interest to discover whether 
structured fragmentations also occurred when figures 
were seen in binocular rivalry with visual noise 
presented to the other eye. 

Initial studies attempted to reproduce in the rivalry 
situation the results of Pritchard et al (1960). Quite 
different results were obtained. Structured fragmen
tations were very rare in rivalry. "Meaningful" figUres, 
at either a simple or complex level of meaning, were 
not more stable than "unmeaningful" figures. No reports 
of "closure" were obtained (in contrast, a few reports 
of closure were obtained in afterimage viewing). 

In the main experiment, the fragmentations of a sim
ple geometric figure (Fig. 1) were examined quantita
tively, to give a direct comparison between the rivalry 
and afterimage conditions. 
Method and Procedure 

The figure used (Fig. 1) was identical in both rivalry 
and afterimage experiments, in both cases subtending 
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a retinal angle of 3 deg. The lines were approximately 
8-1/2 min wide. 

Rivalry. Ss looked into aprismstereoscope,and saw 
Fig. 1 in one eye, drawn in blackink on white card, and 
"visual noise" (a Julesz random pattern, 6 degsquare) 
in the other. Which eye the figure was shown to, and the 
illuminations of both sides, was decided individually for 
each S to give a fluctuation rate suitable for reporting, 
and then held constant. These factors seemed not to 
alter the form of the fragmentations observed. Ss 
fixated the center of the figure. 

Afterimage viewing. This was used as an effective 
and simple method of stabilizing the image on the retina 
(Bennet-Clark & Evans, 1963). Ss dark-adapted for 7 
min, and then fixated the center of a stencil of Fig. 1 
in front of an electronic flash gun, with the same eye 
as observed Fig. 1 in rivalry. They observed the after
image with both eyes closed. 

In both conditions, Ss reported their observations by 
pressing a key which activated an electronic timer and 
counter. Two different instructions were used. The S 
was asked to hold the key down when (1) he saw an 
unstructured fragmentation (U) and (2) he saw a struc
tured fragmentation (S). "structured" and "unstruc
tured" have the same meaning as in, for example, 
Evans & Piggins (1963). Figure 2 shows examples of 
unstructured fragmentations, Fig. 3 of structured 
fragmentations. Ss were shown these and other exam
ples. Cases of no disappearance, or complete disap
pearance, of Fig. 1 were excluded from either category. 

In rivalry, the instructions (1) and (2) were repeated 
with the visual noise stimulus removed, as a control 
for Troxler's effect. Out of twelve initial Ss, two were 
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Fig. 1. Fig. 2. Fig. 3. 
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Table I. 

Rivalry Afterimage 

U 

T(sec) 21.6 (17.1) 

t(sec) 1.71 (1.59) 

SUS 

1.8 (\.2) 8.2 (5.9) 12.2 (8.4) 

0.58 (0.15) 1.32 (1.37) 1.69 (1.37) 

rejected in this way as showing an appreciable amoWlt 
of Troxler's effect. 

Five trials were given for each instruction, in each 
condition. Each trial lasted 60 sec. Sequences of trials 
were randomized. 
Results 

Table 1 gives the average values (10 Ss, five trials 
each) for the total time T (out of 60 sec), and the time 
per key press t, Wlder each instruction. (Interquartile 
range of S averages is in brackets.) In rivalry, struc
tured fragmentations form only 9.6% of the total frag
mentation time; for afterimage viewing, the figure is 
61.0%. The duration of individual structured frag
mentations in rivalry is also much less (0.6 sec) than 
in afterimage viewing (1.7 sec). These results hold for 
every S, without exception. (Binomial two-tailed p = 
.002). There is no correlation between the values of T, 
or of t, between the two conditions. For every S, 
Wlstructured fragmentations greatly predominated in 
rivalry. 
Discussion 

The value of t= 0.6 sec for structured fragmenta
tions in rivalry should not be taken literally. The 
durations of fleeting and complex perceptions can 
only be estimated approximately. The values of t 
obtained indicate that in rivalry, structured frag
mentations are brief momentary appearances, lacking 
the relative stability of some such fragmentations in 
afterimage viewing. This is supported by Ss intro
spective reports, and the lack of correlation between 
the two conditions. The results of other experiments 
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have suggested that the prevalence of Wlstructured 
fragmentations in rivalry is general, and not peculiar 
to the specific conditions used here. 

This experiment, by providing a control situation 
-rivalry-in which predominantly Wlstructured frag
mentations are reported, also supports the belief that 
the structured fragmentations reported in afterimages 
and stabilized images depend on perceptual rather 
than response mechanisms. 

The form of the latter structured fragmentations 
suggests that they might be caused by the inactivity of 
Wlits like the hypercomplex cells of Hubel & Wiesel 
(1965). Since binocular rivalry almost certainly occurs 
in the cortex, the main result, that structured frag
mentations are less common in rivalry, also suggests 
that the site of some afterimage fragmentations is at 
least rostral to the first stage of cortical analysis. Since 
the fragmentations of afterimages and optically sta
bilized images seem comparable, this accords with 
other evidence indicating that the disappearances of 
the latter depend partly on cortical mechanisms (see, 
e.g., Riggs & Whittle, 1967). 
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