
POSTER PRESENTATION Open Access

Single neuron transient activity detection by
means of tomography
Carlos Aguirre*, Pedro Pascual, Doris Campos, Eduardo Serrano

From Twentieth Annual Computational Neuroscience Meeting: CNS*2011
Stockholm, Sweden. 23-28 July 2011

Tomographic transforms [1] refers to a new kind of lin-
ear transforms that use a different approach than tradi-
tional transforms such as the Cohen’s Class or the
Wigner distribution to obtain a representation of a signal
in the time-frequency plane. The idea of tomography is
to decompose the signal by using the eigenfunctions of
linear combinations of operators, for example, time and
frequency, time and resolution or time and conformal
operator. Tomographic transforms has been used in the
framework of quantum mechanics and for the analysis of
reflectometry data [2]. Here we show that tomographic
analysis can be also useful for the detection and charac-
terization of transient components in neuronal signals.
We have applied the tomographic transform to both

neuronal signals generated by a phenomenological
model presented in [3] and to biological signals obtained
from invertebrates. In Figure 1 A the output of a neuron
with two different tonic spiking regimes produced by a
different external current injection is depicted. In panel
B, the values of the most significative coefficients of the
Fourier transform are shown. In this case the Fourier
transform detects the existence of different rhythms in
the signal, but is not able to find the number of transi-
ent components. In panel C, the tomographic transform
detects both the existence of different rhythms and the
number of transient components of each rhythm in the
neuron output signal.

Conclusions
The tomographic transform shows itself as a robust
method to disentangle components of similar frequency
present at different time intervals and to detect different
transitory rhythmic patterns present in a neuronal

signal. This method could not only be useful to detect
signal components localized in time, it can be also used
as filtering tool by just preserving the most significant
values of the tomographic transform, in a similar way as
in the Fourier transform but with the advantage of pre-
serving time information.
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Figure 1 A. Neuronal Signal with transient behaviour. B. Fourier
Transform. C. Tomographic Transform.

Aguirre et al. BMC Neuroscience 2011, 12(Suppl 1):P297
http://www.biomedcentral.com/1471-2202/12/S1/P297

© 2011 Aguirre et al; licensee BioMed Central Ltd. This is an open access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

mailto:carlos.aguirre@uam.es
http://creativecommons.org/licenses/by/2.0


Acknowledgments
(CA) and (ES) are supported by BFU2009-08473. (CA) and (PP) are partially
supported by AYA2009-14212-05.
(PP) is partially supported by TIN2010-21575-C02-01.

Published: 18 July 2011

References
1. Manko MA, Manko VI, Vilela Mendes R: Tomograms and other transforms:

a unified view. Journal of Physics A: Math. Gen 2001, 34:8321-8332.
2. Briolle F, Lima R, Manko VI, Vilela Mendes R: A tomographic analysis of

reflectometry data I: Component factorization. Meas. Sci. Technol 2009,
20(No 10):105501-105511.

3. Aguirre C, Campos D, Pascual P, Serrano E: Synchronization effects using a
piecewise linear map-based spiking-bursting neuron model.
Neurocomputing 2006, 69:1116-1119.

doi:10.1186/1471-2202-12-S1-P297
Cite this article as: Aguirre et al.: Single neuron transient activity
detection by means of tomography. BMC Neuroscience 2011 12(Suppl 1):
P297.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Aguirre et al. BMC Neuroscience 2011, 12(Suppl 1):P297
http://www.biomedcentral.com/1471-2202/12/S1/P297

Page 2 of 2


	Conclusions
	Acknowledgments
	References

