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Short Curriculum Vitae   (Date Prepared October 9,2015) 

Personal information  

First name(s) / Surname(s)  Luque Sola Niceto Rafael 
Address(es) C/ Poeta Antonio Machado nº2, C.P. 14012, Córdoba (Córdoba, Spain) 

Telephone(s) +33 (0)1 53 46 25 61   

E-mail/ personal web site niceto.luque@inserm.fr, nluque@ugr.es / http://www.ugr.es/~nluque/  
  

Nationality Spanish 
  

Date of birth 14/08/1981 

Education   

Dates 2008/2013   
Title of qualification awarded PhD. in Automatics and Electronics 

Principal subjects/occupational skills 
covered 

Title “BIO-INSPIRED ROBOTIC CONTROL SCHEMESES USING BIOLOGICALLY PLAUSIBLE 
NEURAL STRUCTURES” University of Granada, Granada. SPAIN score: summa cum laude 

Dates 2006/2007   
Title of qualification awarded Official Master in Computer Architecture and Networks (it received a quality award from the Spanish 

Ministry of Education) Master from the University of Granada, SPAIN Average score: 2.935 over 4 

Principal subjects/occupational skills 
covered 

Computer Architecture and Networks with specialization in Neuromorphic Engineering, Robotics and 
Neural Networks. 

Dates 2004/2006   
Title of qualification awarded Degree in Automatic Engineering and Industrial Electronics (Master) from the University of Córdoba, 

SPAIN Average score: 8.7 over 10 

Principal subjects/occupational skills 
covered 

Control Engineering, Industrial robotics, Modeling dynamical systems and Automatisation  

Dates 2000/2004   
Title of qualification awarded Bachelor's Degree in Industrial Electronics from the University of Córdoba, Córdoba. SPAIN Average 

score: 2.56 over 4 

Principal subjects/occupational skills 
covered 

Electronic Engineering, power electronics, industrial programming, analog PCB hardware modeling 

Postdoctoral Training   

Dates September 2015-Ongoing 
Occupation or position held Marie Curie fellow, Postdoctoral Researcher Spike Control (658479) at the University Pierre et Marie 

Curie Paris (France) 

Main activities and responsibilities Fundamental Research in cerebellar modelling and learning plasticity. 

Dates May 2013- August 2015 
Occupation or position held Postdoctoral Researcher associated to an European project REALNET (IST-270434) at the University of  

Granada (Granada, SPAIN) 

Main activities and responsibilities Fundamental Research in cerebellar control architectures and feedback control systems. 
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Grants and Awards in public 
calls 

ü Prize awarded by the University of Córdoba (SPAIN) for the best average score in my 
Bachelor's Degree in Industrial Electronics  during 2006. 

ü Prize awarded by the University of Córdoba and the regional government “Junta de Andalucía” 
for the best Final Project presented during the course of 2006. “Premios de innovación para 
proyectos fin de carrera”. 

ü National Grant for scientific initiation 2004/2005.(University of Córdoba) 

ü Collaborating student for the Department of Systems and Automation Engineering 
2004/2005.(University of Córdoba) 

ü FPU fellowship from the Spanish Ministry of Education (Training Program for University 
Teachers) 2007/2011 (University of Granada) 

ü NVIDIA Hardware research support program: donation of 2 GeForce Titans. 2000 $ 2013 

ü   Teaching Staff Accreditation obtained as (TL: Temporary Lecturer; AD: Assistant Lecturer; PU: 
Private University).2015 

Report of Funded and 
Unfunded Projects 

 

Past   
Dates 1-April-2007 / 1-June-2011   

Occupation or position held Researcher with a national grant associated to a European project SENSOPAC: Sensory motor 
structuring of perception and action for emerging cognition (IST-028056) at the University of  Granada 
(Granada, SPAIN) 

Main activities and responsibilities Fundamental Research in cerebellar control architectures and feedback control systems. A robotic 
platforms was developed and implemented in order to test different biologically inspired controls 
(Cerebellar spiking neural networks)  

Dates    1-Dec-2010 / 1-Dec-2013   
Occupation or position held Researcher associated to a National project (Spanish Goverment) Sistema de visión en tiempo real 

multi-cámara para interpretación de escenas (MULTIVISION) (TIC-3873) at the University of  Granada 
(Granada, SPAIN) 

Main activities and responsibilities Fundamental Research in developing a hybrid hardware / software vision system in real time based on 
multiple cameras. Any vision system aims to translate the manipulated images to specific information 
(specific data from the "interpretation of the scene").This project has developed vision schemes that 
allow the efficient processing of rendered images from multiple cameras as well as the usage of 
complementary estimates from various cameras in order to perform the task of "interpretation of the 
scene".  

Dates    1-Dec-2007 / 1-Dec-2010   
Occupation or position held Researcher associated to a National project (Spanish Government) DINAM-VISION: Sistema de Visión 

Dinámica en tiempo real y su aplicación en robótica, vehículos y biomedicina. (DPI2007-61683) at the 
University of  Granada (Granada, SPAIN) 

Main activities and responsibilities Fundamental Research in implementing a dynamic vision system for real-time processing and its 
application to robotics, biomedicine and driving scenarios.  

Dates 1-July-2011 /1-September-2014  
Occupation or position held Researcher associated to a European project REALNET (IST-270434) at the University of  Granada 

(Granada, SPAIN) 

Main activities and responsibilities Fundamental Research in cerebellar control architectures and feedback control systems. 
 

Dates 1-October-2013 / 1-September-2015 
Occupation or position held Researcher associated to  HUMAN BRAIN PROJECT FP7 Flagship Project 604102 at the University of  

Granada (Granada, SPAIN) 
Main activities and responsibilities The Human Brain Project is part of the FET Flagship Programme, which is a new initiative launched by 

the European Commission as part of its Future and Emerging Technologies (FET) initiative. The HBP 
will develop six ICT platforms, dedicated respectively to Neuroinformatics, Brain Simulation, High 
Performance Computing, Medical Informatics, Neuromorphic Computing and Neurorobotics. In all 
cases, the platforms will build on existing capabilities, some but not all developed by the HBP partners. 

Present  

Dates 1-September-2015 / Onwards 
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Occupation or position held Marie Curie fellow, Postdoctoral Researcher Spike Control (658479) at the University Pierre et Marie 
Curie Paris (France) 

Main activities and responsibilities Understanding how the brain processes and represents information is at the core of experimental 
studies of the Central Nervous System (CNS). A network of brain subsystems mediates information 
processing through distributed neural computation and dynamic patterns of neural activity. Over the last 
decades, studying how these patterns are elicited in the CNS under specific behavioural tasks has 
become a break through research topic in integrative neuroscience. These specific tasks are related to 
the concept of embodied cognition, according to which the primary goal of the CNS is to solve and 
facilitate the body-environment interaction. This project focuses on the cerebellum, a brain region that 
plays a crucial role in bodyenvironment interaction, with a primary function related to adaptive motor 
control and coordination. The functional characteristics of the cerebellum make it a perfect candidate to 
start modelling and building an embodied nervous system. The cerebellar capability of performing 
adaptive information processing mediating sensorimotor control will be evaluated in specific tasks. 
Additionally, the emergence of cognitive-like representations will be studied by focusing on how models 
of the environment/tools can be acquired through a closed-loop sensorimotor interaction. This project 
sets forth a multidisciplinary methodology combining neuromimetic models and embodied 
neurorobotics. Simulated neural models and robotic experiments will guarantee full access to the 
system properties, which will be assessed through both qualitative and quantitative performance 
indicators to facilitate a constructive cross-validation against neurophysiological data. This approach will 
also allow us to predict new functional roles of specific cell/network/topology properties. The goal of this 
project lies on moving forward the knowledge frontiers in integrative neuroscience and biological control, 
thus boosting the candidate position at the cutting-edge of these fields 
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Report of Publications 
International peer-reviewed journals: 

*Equally contributed 
1. E. D‘Angelo, L. Mapelli, C. Casellato, J. A. Garrido, N.R. Luque, J. Monaco, F. Prestori, A. Pedrocchi, E. Ros. 

"Distributed circuit plasticity: new clues for the cerebellar mechanisms of learning", The Cerebellum.2015. Accepted 
for publication doi: 10.1007/s12311-015-0711-7 

2. N.R. Luque*, J.A. Garrido*, R.R. Carrillo, E. D'Angelo* and E. Ros*. "Fast convergence of learning requires plasticity 
between inferior olive and deep cerebellar nuclei in a manipulation task: a closed-loop robotic simulation ", Frontiers 
in Computational Neuroscience.2014.*These authors contributed equally to this work doi: 10.3389/fncom.2014.00097 

3. C. Casellato, A. Antonietti, J. A. Garrido, R. R. Carrillo, N. R. Luque, E. Ros, A. Pedrocchi, E. D'Angelo. "Adaptive 
Robotic Control Driven by a Versatile Spiking Cerebellar Network ", PLOS ONE .2014. doi: 
10.1371/journal.pone.0112265 

4. N.R. Luque*, R.R. Carrillo *, F. Naveros, J.A. Garrido, M.J. Sáez-Lara." Integrated neural and robotic simulations. 
Simulation of cerebellar neurobiological substrate for an object-oriented dynamic model abstraction process", 
Robotics and Autonomous Systems.2014.*These authors contributed equally to this work doi: 
10.1016/j.robot.2014.08.002 

5. F. Naveros, N.R. Luque,J.A. Garrido, R.R. Carrillo, M. Anguita and E. Ros. "A spiking neural simulator integrating 
event-driven and time-driven computation schemes using parallel CPU-GPU co-processing. A case study", IEEE 
Transactions on Neural Networks and Learning Systems.2014 doi: 10.1109/TNNLS.2014.2345844 

6. J.A. Garrido*,N.R. Luque*, E. D'Angelo and E. Ros. "Distributed cerebellar plasticity implements adaptable gain control 
in a manipulation task: a closed-loop robotic simulation", Frontiers in Neural Circuits 7:159. 2013.*These authors 
contributed equally to this work doi: 10.3389/fncir.2013.00159 

7. J-B.Passot,N.R. Luque and A. Arleo. "Coupling internal cerebellar models enhances online adaptation and supports 
online consolidation in sensorimotor tasks", Frontiers in Computational Neuroscience 7:95., 2013. doi: 
10.3389/fncom.2013.00095 

8. S. Tolu, M. Vanegas, J.A. Garrido, N.R. Luque, and E. Ros. "Adaptive and Predictive Control of a Simulated Robot 
Arm",Int. Journal of Neural Systems,23(2), pp. 0-15, 2013. doi: 10.1142/S012906571350010X 

9. N.R. Luque, J.A. Garrido, J. Ralli, J.J Laredo, and E. Ros, "From Sensors to Spikes: Evolving Receptive Fields to 
Enhance Sensori-Motor Information in a Robot-Arm",Int. Journal of Neural Systems, 22(4),1pp. 1-20, 2012. doi: 
10.1142/S012906571250013X 

10. S. Tolu, M. Vanegas, N.R. Luque, J.A. Garrido and E. Ros. "Bio-inspired Adaptive Feedback Error Learning 
Architecture For Motor Control",Biological Cybernetics, 106(8-9), pp. 507-522, 2012. doi: 10.1007/s00422-012-0515-5 

11. N. R. Luque, J. A. Garrido, R. R. Carrillo, O. J. M. D. Coenen, E. Ros, Cerebellar Input Configuration Toward Object 
Model Abstraction in Manipulation Tasks. IEEE Transaction on Neural Networks, 22(8), pp. 1321-1328, 2011. doi: 
10.1109/TNN.2011.2156809 

12. N. R. Luque, J. A. Garrido, R. R. Carrillo, S. Tolu, E. Ros, Adaptive Cerebellar Spiking Model Embedded In The Control 
Loop: Context Switching And Robustness Against Noise, Int. Journal of Neural Systems, 21(5), pp. 385-401, 2011. 
doi:10.1142/S0129065711002900. 

13. N. R. Luque, J. A. Garrido, R. R. Carrillo, O. J. M. D. Coenen, E. Ros, Cerebellarlike Corrective Model Inference Engine 
for Manipulation Tasks, IEEE Transactions on Systems, Man, and Cybernetics, Part B: Cybernetics, 41(5), 2011 doi: 
10.1109/TSMCB.2011.2138693.  

Conference Proceedings (Refereed) 

14. C. Casellato,  A. Pedrocchi, J. A. Garrido, N. R. Luque, G. Ferrigno, E. D'Angelo,  & E. Ros.A unified motor control loop 
of a human-like robotic arm: feedforward, feedback and cerebellum-based learning, In Biomedical Robotics and 
Biomechatronics (BioRob), 2012 4th IEEE RAS & EMBS International Conference on pp. 562-567 (2012).  

15. N. R. Luque, J. A. Garrido, R. R. Carrillo, & E. Ros. Context Separability Mediated by the Granular Layer in a Spiking 
Cerebellum Model for Robot Control,  2011, pp. 537-546. 

16. J. A. Garrido, R. R. Carrillo, N. R. Luque, & E. Ros. Event and Time Driven Hybrid Simulation of Spiking Neural 
Networks, pp. 554-561 (2011). 

17. N. R. Luque, J.A. Garrido, R.R. Carrillo, & E. Ros.  Cerebellar spiking engine: Towards object model abstraction in 
manipulation, The 2010 International Joint Conference on Neural Networks (IJCNN), pp. 1-8 (7/2010). 

18. J.-B. Passot, N.R. Luque, & A. Arleo. Internal models in the cerebellum: a coupling scheme for online and offline 
learning in procedural tasks. In Doncieux, S. et al., editors, LNAI - Simulation of Adaptive Behavior, 6226, pp 435-446, 
Springer-Verlag, (2010).  

Meeting Abstracts 

19. J. A. Garrido*, N. R. Luque*, E. Ros, & E. D’Angelo. Enhancing Learning Precision At Parallel Fiber - Purkinje Cell 
Connections Through Deep Cerebellar Nuclei LTD And LTP FENS 6 pp. 153.04, (2012). 

20. N.R. Luque*, J.A. Garrido*, R.R. Carrillo, & E. Ros. Connection control implications in a distributed plasticity cerebellar 
model BMC Neuroscience 14 (Suppl 1), P329(2013).  

21. F. Naveros, N.R. Luque, J.A. Garrido, R.R. Carrillo, & E. Ros. CPU-GPU hybrid platform for efficient spiking neural-
network simulation BMC Neuroscience 14 (Suppl 1), P328(2013). 

22. J. A. Garrido, N. R. Luque, E. Ros, & E. D’Angelo. Role of Distributed Cerebellar Plasticity in a Manipulation Task. 
FENS (2014). 
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Narrative report Experimental studies about the Central Nervous System (CNS) in all levels (sub cellular, cellular and at system 
level) are performed in order to obtain a better understanding of its anatomic structures and the physiological 
processes that the CNS seems to possess. Nevertheless, the observations to be done with that aim must be 
managed within a representative scenario where the functional description of the CNS is available. This is possible 
just in case when all the needed conceptual elements that properly describe the CNS functionality are available too. 
Both Physiologists and Neurophysiologists have traditionally used the performance (or the lack of performance in 
presence of pathologies), as the basis for the functional assessment of the CNS components, thus producing useful 
qualitative and phenomenal models. Although these models are often, more than enough for clinical issues they do 
not provide a detailed comprehension of the whole CNS. 
 
The current technology allows a restricted in vivo access to the CNS (mainly to the more external areas) by means 
of functional magnetic resonance imaging and magnetoencephalography. Similarly, it is of common use, recordings 
by means of electrode matrices; however, these recordings just allow extracellular access of barely a hundred 
neurons at best. 
 
Nevertheless, most of the functional neural networks related to the hippocampus and the cerebellum (two of the 
best-known regions) are sized from just a hundred of thousand to several millions of cells. The information process 
within these neural networks occurs thanks to the self-organized dynamic patterns of the neural activity that covers 
a large proportion of the nervous system. These emerging patterns can be hardly understood taking into account 
just individual activities of individual cells (or even hundreds of cells) in the same way that it is tough to understand 
a book just taken into account individual words. Even the data collected from very large-scale studies do not 
present the necessary resolution for observing these patterns and making the corresponding cellular interaction 
matches. 
 
The biologically plausible computational models (cerebellum, inferior olive nucleus, cuneate nucleus ...etc) give 
answer to this problem allowing the study of neural network models " as large as it is needed" using neuronal 
models that have been developed according to experimental cellular data. These neural network models can be 
computationally simulated in pretty different conditions and circumstances to give a pretty consistent idea about 
how the CNS neural networks may operate. In many cases, these models are becoming a fundamental tool in the 
neuroscience hypothesis-experimentation cycle. The computational models allow researchers to test their "what's 
up when ...?" in simulation. This fact leads to make better hypothesis and better experiments designed with greater 
probability of success. 
 
From this perspective, and thanks to the exponential computational performance evolution, the computational 
neuroscience has positioned over the last years as a promising sub-field in neuroscience. The computational 
neuroscience must not be considered as just a tool to better understand the behaviour of a functional neural 
network within the CNS by using a mathematical analysis and massive computational simulations but also as a 
fundamental element to determine 1) what the different parts of the CNS do 2) and how these different parts do 
what they do. 
 
In such scenario I have been developing my research during these years in the framework of three European 
projects (SENSOPAC, REALNET and HBP ) helping to develop different models of diverse nervous system 
elements(cerebellum, inferior olive nucleus and cuneate nucleus) in cooperation with different research groups from 
neurophysiology trough computational neurobiology to robotics. My main research interest aims at better 
understanding the functional involvement of the cerebellar spiking nervous sub-circuits embedded in biological 
plausible control loops as a whole. 
 
 

Short Bio I received my B.S in Electronics Engineering and an M.S. in Automatics and Industrial Electronics from the 
University of Cordoba (Spain) in 2003 and 2006, respectively. In April 2007 I officially joined to the University of 
Granada with a National Grant as a researcher of the European Project SENSOPAC .I also received my M.S. in 
Computer Architecture and Networks from the University of Granada in 2007. Finally, I received my Doctorate from 
the University of Granada in 2013 in Control Engineering and Computer Science. 
 
From 2012 to 2014 I participated in an EU project related to adaptive learning mechanisms and bio-inspired control 
REALNET. In August 2014, I officially joined the Human Brain Project (HBP); a ten-year, large-scale European 
research initiative whose goal is to better understand the human brain and its diseases and ultimately to emulate its 
computational capabilities. Finally, in 2015 I obtained an IF Marie Curie Post-Doc Fellowship from the EU 
Commission.  

Keywords Biologically processing control schemes, lightweight robots, cerebellar spiking neural networks, cerebellar plasticity.  
  

 


