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Eckhorn et al. review in their study 

two experiments in which they perform 

measurements in humans and monkeys 

while presenting visual stimuli. They 

apply a new measure of and thus view 

on synchrony to yield larger correla-

tion. In addition the results are com-

pared to similar measurements in neu-

ral network models confronted with 

comparable input. I want to consider, in 

which way the results of these experi-

ments allow argumentation in favour of 

binding by neural synchrony. 

There are two major task in plausible 

binding-like information processing.  

For useful assembly coding, groups 

must not only be dynamically selected 

but also labelled in a way that subse-

quent processing stages can identify 

them as such.1 Neural synchrony does 

both in an intuitive way: The construc-

tion of groups of synchronously firing 

neurons can be imagined to be the 

consequence of similar behaviour fol-

lowing similar input (together with the 

right interaction). After that it is plau-

sible that higher processing stages 

identify neurons belonging to the same 

assembly by simply comparing their 

behaviour over time.  

In the first experiment, Eckhorn et al. 

assess synchrony during a figure-

ground segmentation task, asking: Do 

neurons in V1 representing together 

either figure or ground fire in a corre-

lated way? As shown in preceding 

studies, measuring synchrony (by 

means of γ -coherence) would restrict 

binding to an area of a few millimetres 

on V1. To overcome this percepto-

empirically implausible restriction 

Eckhorn et al. suggest γ-phase conti-

                                         
1 see Singer, 1999 

nuity as a measure of correlation. The 

experiment is conducted presenting a 

visual stimulus either homogenous or 

consisting of figure and ground. LFP 

measurements are taken from recep-

tive fields at a given distance. When 

both represent either figure or ground, 

these receptive fields fire together at a 

common frequency with a phase that 

“at a given moment change continu-

ously in space and vary randomly but 

smoothly in time” (see figure). This 

behaviour (“interpretable as long rang-

ing γ-waves”, p. 522) allows the γ-

phase continuity measure to indicate 

correlation and accounts for γ-

coherence’s failure to do so (as vari-

able phases here are averaged over). 

In a second experiment further reach-

ing (30mm) correlations are examined 

between patches of synchronous activ-

ity. They can be measured (subdurally 

in humans when performing a cognitive 

task) between slow potentials at one 

site and envelopes of γ-activity at an-

other. These correlations are re-

stricted to the point of time where a 

certain subtask (here: decision) is per-

formed and is not present at points 

between these sites. Consequently 

correlation of γ-envelopes can possi-

bly be seen as a relevant form of in-

teraction. 

Together these two experiments allow 

for both criteria of assembly coding 

mentioned above: dynamic selection 

and labelling. Spontaneous γ-

coherence of “bound” figure/ground 

groups can be seen as selection and 

the at a fact that the envelopes of 



these γ-waves interact with other 

brain regions indicates that it also can 

serve as a label for other processing 

stages. 

Eckhorn et al. use two computer mod-

els of neural networks to reproduce 

the behaviour found in the experi-

ments. The first one shows that syn-

chronisation patches become spatially 

restricted when lateral travelling ve-

locities of spikes are limited. The sec-

ond “elaborate” model having basic 

properties of the cortex (feature pref-

erence columns, layers, retinotropic 

arrangement, connection to 

neighbours, inhibitory interneurons). 

With this model, the key effects ob-

served in the experiments above can 

be found in an analogous manner: (a) 

Phase continuity of γ-waves within the 

representation of one object, (b) de-

coupling of γ-activities across object 

borders (both due to feature prefer-

ence areas and lateral inhibition) and 

(c) the observed phase change across 

time and space (long ranging γ-waves) 

as well as (d) inter area communica-

tion.  

The statement of this paper falls in two 

parts. The behavioural experiments 

show that and how synchrony exists 

and suggest what it might be good for. 

The neural network models provide 

relatively strong statements on which 

properties of neural wiring can make 

this kind of synchrony possible.  Even 

though the mechanisms that underlie 

γ-coupling cannot be identified. (p. 

524) The study suggests that 

neighbourhood on a cortical map is 

exploited to establish binding. In the 

case of figure-ground segmentation 

neighbourhood comes for free with the 

structure of V1. It remains an interest-

ing question, if neighbourhood is al-

ways present when binding takes place 

especially how it comes about in multi-

modal binding. 
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