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ICANN 2017 Scientific Program

How to get to ICANN 2017

ICANN 2017 is held in the Dipartimento di Architettura, Design e Urbanistica, Universita degli Studi di Sassari,
Alghero, Sardinia, Italy.

Address:

Bastioni Marco Polo 77, 07041 Alghero (SS), Italy

Directions

NOTE: The instructions below are just indicative! For any transportation option, make sure to double check the
timetable a few weeks before your trip.

By air e Landing in Alghero airport. The airport in Alghero offers mostly domestic destinations and some
international destinations during the summer season. It is located around 10km from downtown.

e Landing in Olbia airport. The Olbia airport lies about 140km away from Alghero. It serves domestic
and international destinations. The easiest way to get to ICANN from this airport is the direct coach
service Olbia-Alghero (2.5 hours, 20 EUR).

e Landing in Elmas (Cagliari) airport. This is the main airport on the island, serving several international
destinations. It lies further away from ICANN, you should count around 5 hours travel time. You can
reach Alghero by train, with a connection in Sassari. It is a good option if you plan to spend a few
extra days before or after the conference to explore the beautiful island of Sardinia.

Another option is to rent a car at the airport and drive to Alghero. Most hotels in Alghero offer parking to
their guests.

By ferry Many ferry services connect Northern Sardinia with the mainland. The main port is Porto Torres (around
40km from ICANN), which is connected by ferry with Barcelona, Genoa, Civitavecchia, Marseille, Propri-
ano.
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Map of the conference venue and local area

Map of the conference venue and location of the building areas of interest of ICANN 2017.

Home ICANN 17
Atm Bancomat

Pharmacies

Boarding Navisarda for Grotte di Nettuno

Instructions for speakers and poster presenters

Oral presentations They will take place in the room specified for the assigned session. The speaker is respon-
sible for being present with reasonable time in advance. The rooms are equipped with a projector with
standard VGA interface (remember to bring an adapter if your laptop doesn’t have a VGA port). The du-
ration of talks is of 15 minutes plus 5 minutes of questions and discussions. Given the tight conference
schedule, the total time of 20 minutes for each slot shall not be exceeded. The speakers and the session
chairs cooperate to make the conference programme progress as planned.

Posters The posters are on display for the entire duration of the conference in the South Hall and the North Hall.
The poster presenters are responsible for hanging their poster at the assigned location and removing it at
the end of the conference. Tape and pins will be provided. The presenters shall stand next to their poster
during the assigned poster session: Wednesday for posters with an odd number, and Thursday for posters
with an even number (e.g. poster C1.04 should be be presented during the poster session on Thursday).
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ICANN 2017 Scientific Program Monday, 11 September 2017

Monday, 11 September 2017

09:30-12:30 (West Hall) S03. Neural Networks meet Natural and Environmental Sciences (09:30
-12:30)

Chair: Antonino Staiano / Giosué Lo Bosco / Giovanni Burgio

S03.1 Pelagic Species Identification by using a Probabilistic Neural Network and Echo-sounder Data 1GNAZIO
FonTaNA, GIOVANNI GIACALONE, ANGELO BONANNO, SALVATORE MAzzoLA, GUALTIERO BASILONE, SIMONA (GENOVESE,
SALVATORE ARONICA, ANTONINO F1anNacA, ALEssIo LaNGiu, Giosue’ Lo Bosco, Massimo LLa Rosa, Riccarpo Rizzo
S03.2 The impact of ozone on crop yields by combining multi-model results through a Neural Network approach
ANGELO Ricc1o, STEFANO GALMARINI

S03.3 Artificial Neural Networks for fault tollerance of an Air pressure Sensor Network SALVATORE ARONICA,
GUALTIERO BASILONE, ANGELO BoNANNO, IGNAZIO FONTANA, SIMONA GENOVESE, GIOVANNI (GIACALONE, SALVATORE MAZ-
zoLA, Grosue’ Lo Bosco, ALgssio Lanciu, Riccarpo Rizzo

S03.4 Modelling the impact of GM plants and insecticides on arthropod populations of agricultural interest AL-
BERTO LANZONI, G1OoVANNI BURGIO

S03.5 On the estimation of pollen density on non-target Lepidoptera food plant leaves in Bt-maize exposure
models: Open Problems and Possible Solutions FRANCEscO CAMASTRA, ANGELO CIARAMELLA, ANTONINO STAIANO

S03.6 Deep Neural Networks for Emergency Detection EMANUELE CIPoLLA, RiccarRDO Rizzo, Fiippo VELLA

09:30-12:00 (East Hall) Tutorial: Capabilities of Shallow and Deep Networks

Instructor: Véra Ktirkov4, Institute of Computer Science, Czech Academy of Sciences, ENNS President.
Abstract: Although originally biologically inspired neural networks were intro- duced as multilayer computational models,
later shallow (one-hidden-layer) architectures became dominant in applications. Recently, interest in archi- tectures with
several hidden layers was renewed due to successes of deep convolutional networks. Experimental evidence motivated
theoretical re- search aiming to characterize tasks for which deep networks are more suit- able than shallow ones. This
tutorial will review recent theoretical results comparing capabilities of shallow and deep networks. In particular, it will focus
on complexity requirements of shallow and deep networks performing high-dimensional tasks.

14:00-14:20 (East Hall) Opening address

14:00-14:20 Welcome address and opening of the conference. ALEsSANDRO E. P. ViLLa, VERA KORKOVA, ALESSAN-
DRA LINTAS, STEFANO ROVETTA, PAUL VERSCHURE.

14:20-16:20 (West Hall) A1. Al. From Perception to Action 1

Chair: Stefan Wermter

A1.1 Inherently Constraint-Aware Control of Many-Joint Robot Arms with Inverse Recurrent Models SEBASTIAN
OTTE, ADRIAN ZWIENER, MARTIN BuTZ

A1.2 Mixing Actual and Predicted Sensory States based on Uncertainty Estimation for Flexible and Robust Robot
Behavior SHINGO MURATA, WATARU MASUDA, SAKT ToMIokA, TETSUYA OGATA, SHIGEKI SUGANO

A1.3 Neurodynamical model for the coupling of action perception and execution MoHAMMAD HOVAIDI ARDESTANI,
ViTtToR1I0 CAGGIANO, MARTIN GIESE

A1.4 Neural End-to-End Self-learning of Visuomotor Skills by Environment Interaction MATTHIAS KERZEL, STEFAN
WERMTER

A1.5 Learning of Labeling Room Space for Mobile Robots Based on Visual Motor Experience TATSURO YAMADA,
Sak1 Ito, HiroAkT ARIE, TETSUYA OGATA

A1.6 Towards Grasping with SNN for Anthropomorphic Robot Hands J. CamiLo VasQuEz Tieck, HEko Donar,
JacQues KAISeR, IGor Peric, STEFAN ULBRICH, ARNE ROENNAU, MARIUS ZOLLNER, RUDIGER DILLMANN
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14:20-16:20 (East Hall) B1. Convolutional Neural Networks 1

Chair: Nathan Netanyahu

B1.1 Spiking Convolutional Deep Belief Networks JacQuEs KAISErR, DAVID ZIMMERER, J. CamiLo VasQuez TiEck,
STEFAN ULBRICH, ARNE ROENNAU, RUDIGER DILLMANN

B1.2 EvoCNN: Evolving Deep Convolutional Neural Networks Using Backpropagation-Assisted Mutations EL1
(Omip) DaviD, NATHAN NETANYAHU

B1.3 Convolutional Neural Network for pixel-wise skyline detection DARIAN FRAJBERG, PiERO FRATERNALIL, Rocio
NaHIME TORRES

B1.4 ID-FALCON: Accelerating Deep Convolutional Neural Network Inference by Co-optimization of Models
and Underlying Arithmetic Implementation PARTHA MAJI, ROBERT MULLINS

B1.5 Shortcut Convolutional Neural Networks for Classification of Gender and Texture TING ZHANG, YUNAN LI,
ZHAOYING L1u

16:20-17:00 Coffee break

17:00-17:50 (West Hall, East Hall) Plenary Lecture 1 “ENNS John G. Taylor Lecture”

L1 Marco Gori - The Principle of Least Cognitive Action for Learning and Inference

Abstract: In this talk we propose a computational framework in which the emergence of learning and inference is regarded
as the outcome of laws of nature that govern the interactions of intelligent agents in their own environment.We introduce
a theory based on the principle of least cognitive action, which is inspired to the related mechanical principle, and to the
Hamiltonian framework for modeling the motion of particles. This duality leads to the introduction of the kinetic and
potential energy, which provide a surprisingly natural interpretation of learning and inference. In neural-based systems,
the kinetic energy reflects the temporal variation of the synaptic connections, while the potential energy is a penalty that
describes the degree of satisfaction of the environmental constraints. Finally, we advocate that the proposed theory is very
well-suited to model intelligent agents that, instead of being trained and designed in the lab, are born and live in the Web
with given purposes.

Chair: Véra Kurkovd

18:00-19:20 (West Hall) A2. A2. From Neurons to Networks 1

Chair: Aubin Tchaptchet

A2.1 Towards an Accurate Identification of Pyloric Neuron Activity with VSDi FiLipA pos SANTOS, PETER ANDRS,
KP Lam

A2.2 The Effects of Neuronal Diversity on Network Synchronization AUBIN TcHAPTCHET, HANS ALBERT BRAUN

A2.3 Interactions in the Striatal Network with Different Oscillation Frequencies Jovana BELic, ARVIND KUMAR,
JEANETTE HELLGREN KOTALESKI

A2.4 Robot Localization and Orientation Detection based on Place cells and Head-direction Cells XIAOMAO ZHOU,
CoRNELIUS WEBER, STEFAN WERMTER

18:00-19:20 (East Hall) B2. Games & Strategy

Chair: Yuko Osana

B2.1 Learning in Action Game by Profit Sharing using Convolutional Neural Network KaicH1 MURAKAMI, Y UKO
OsaANA

B2.2 DeepAPT: Nation-State APT Attribution Using End-to-End Deep Neural Networks IsHat ROSENBERG, GUIL-
LAUME SICARD, ELI (OMID) DAvVID

B2.3 Deep Learning for Adaptive Playing Strength in Computer Games EL1 (OMID) DaviD, NATHAN NETANYAHU

B2.4 Estimation of the change of agents behavior strategy using state-action history IsHnl sHIN, SHIGEYUKIT OBa,
Sumor1 UcHIDA
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19:30-22:00 (North Hall, South Hall) Welcome Party and Posters on Display

Dinner Buffet with Traditional Sardinian Music and Dances.
All posters remain on display.
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ICANN 2017 Scientific Program Tuesday, 12 September 2017

Tuesday, 12 September 2017

09:00-11:00 (West Hall) A3. Brain Imaging

Chair: Alessandra Lintas

A3.1 Event related potentials reveal fairness in willingness-to-share ALESSANDRA LINTAS, SARAT CHANDRA VYSYARAJU,
MANON JAQUEROD, ALESSANDRO VILLA

A3.2 Gender differences in spontaneous risky decision-making behavior: A hyperscanning study using functional
near-infrared spectroscopy MINGMING ZHANG, Tao Liu, MATTHEW PELOWSKI, DONGCHUAN YU

A3.3 Individual identification by resting-state EEG using common dictionary learning TAx AsaI NISHIMOTO, Y OSHIKI
Azuma, HirosHI MORIOKA, ISHIT SHIN

09:00-11:00 (East Hall) B3. Boltzmann Machines and Phase Transitions
Chair: Arkadiusz Orlowski

B3.1 Generalising the Discriminative Restricted Boltzmann Machines SoN TRAN, SRIKANTH CHERLA, ARTUR GARCEZ,
TiimaN WEYDE

B3.2 Extracting M of N Rules from Restricted Boltzmann Machines StMoN ODENSE, ARTUR D’ AVILA GARCEZ

B3.3 The generalized-entropy cost function in neural network Krzyszror GAJOWNICZEK, Leszek CHMIELEWSKI,
ARrkADIUSZ ORLOWSKI, TOMASZ ZABKOWSKI

B3.4 Learning from Noisy Label Distributions YUyA YOSHIKAWA

B3.5 Phase Transition Structure of Variational Bayesian Nonnegative Matrix Factorization MasaHIRO KoHIMA,

Sumio WATANABE

B3.6 Link Enrichment for Diffusion-based Graph Node Kernels DINH TRAN-VAN, ALESSANDRO SPERDUTI, FABRIZIO
Costa

11:00-11:50 (West Hall, East Hall) Plenary Lecture 2

L2 Elisabeth André - Emotional and Social Signals: A new challenge for ANN?

Abstract: Equipping a machine with social and emotional intelligence is one of the greatest challenges in human-computer
interaction and multimedia computing. Artificial neural networks have shown great potential for multisensorial fusion of
social and emotional signals. Unlike conventional fusion approaches, they enable us to capture the temporal dynamics of
multiple social and emotional cues and to model the dependencies between them. Under laboratory-like conditions, such
approaches provide satisfactory results. However, due to the complex nature of human behavior, they still fail when applied
in a “’real world” setting. In my talk, I will outline some of the issues that still to be tackled to make progress in the field:
1) capture the dynamics of intra- and interpersonal human behaviors 2) incorporate the situative context to support deep
emotion and social modeling and 3) enhance the transparency of the recognition processes and the interpretability of results
by appropriate visualization tools.

Chair: Paul Verschure
12:00-12:40 ENNS Executive Committee Meeting

12:20-14:00 Lunch break

14:00-16:20 (West Hall) A4. Recurrent Neural Networks

Chair: Christian Bauckhage
A4.1 A Neural Network Implementation of Frank-Wolfe Optimization CHRISTIAN BAUCKHAGE

A4.2 Inferring Adaptive Goal-Directed Behavior within Recurrent Neural Networks SEBASTIAN OTTE, THERESA
Scamritt, KARL FrisTON, MARTIN BUTZ

A4.3 Information Bottleneck in Control Tasks with Recurrent Spiking Neural Networks MADHAVUN CANDADAI VAsU,
EpuaArDO 1ZQUIERDO
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A4.4 Neural Computation with Spiking Neural Networks Composed of Synfire Rings JEREMIE CABEsSA, GINETTE
HorcHoLLE-Bossavit, BRIGITTE QUENET

A4.5 Exploiting Recurrent Neural Networks in the Forecasting of Bees’ Level of Activity PEDRO ALBERTO GOMES,
Epuarpo CARvVALHO, GUSTAVO PESSIN

A4.6 Semi-Supervised Phoneme Recognition with Recurrent Ladder Networks MarRIaN Tierz, TAYFUN ALpay, Jo-
HANNES TWIEFEL, STEFAN WERMTER

14:00-16:20 (East Hall) S01: Context Information Learning and Self-assessment in advanced
machine learning models

Chair: Lydia Fischer

S01.1 Classless Association using Neural Networks FEDERICO RAUE, SEBASTIAN PaLACIO, ANDREAS DENGEL, MARCUS
LiwickIi

S01.2 Shape from Shading by Model Inclusive Learning Method with Simultaneous Estimation of Parameters
Yasuaki Kurok, Haimmu Kawakami

S01.3 Radius-margin ratio optimization for dot-product boolean kernel learning Ivano LaurioLa, MirRkO PoLato,
Fagio AroLui

S01.4 Learning a compositional hierarchy of disparity descriptors for 3D orientation estimation in an active
fixation setting KaTERINA KALOU, AGOSTINO GIBALDI, ANDREA CANESSA, SILVIO P. SABATINI

S01.5 A priori reliability prediction with meta-learning based on context information JENNIFER KREGER, Lypia
FiscHER, STEPHAN HASLER, THOMAS H WEISSWANGE, UTE BAUER-WERSING

S01.6 Benchmarking Reinforcement Learning Algorithms for the Operation of a Multi-Carrier Energy System JaN
BOLLENBACHER, BEATE RHEIN

16:20-17:00 Coffee break

17:00-17:50 (West Hall, East Hall) Plenary Lecture 3

L3 Moshe Abeles - Coding by precise action-potential timing

Abstract: Cortical neurons communicate with each other and with the rest of the brain by action potentials (AP). When
studying activity of a single neuron the most obvious observation is the variable firing rates as measured by the number
of APs in a 100 ms window. However, when the activities of several neurons were measured in parallel, precise timing
coordination was often found. There are several models explaining how such precise time-coordination may be produced
and read-out. Of these the synfire model seems to be most consistent with cortical anatomy and physiology. The synfire chain
model is a model of multi-layer neural network with multiple (possibly random) connections between layers. This model
shows the property of compositionality by synchronized wave front among two or more chains. Connections that lead to
such synchronous activity may be learned by time dependent synaptic plasticity. A system of such associated synfire chains
show the properties of associative memory, bottom-up and top-down compositionality. What would be the expression of such
activities when measuring non-invasively cortical activity? We report that precise spatio-temporal sequences can be detected
in the human brain using Magneto-Encephalo-Grapy (MEG), and relate these events to direct measurements of population
activity in non-human primates. Thus, we conclude that finding, specific time-position patterns associated with a cognitive
task can be identified. Our method is based on reconstructing the amplitude of cortical current dipoles from MEG recordings.
While the spatial resolution of such reconstruction is poor ( 2 cm), their temporal resolution is high (milliseconds). We show
that within such cortical activity one can detect time points of cortical activation by brief amplitude undulations and that
sequences of such transients may repeat with a few ms accuracy. The timing of these transients is treated as point processes.
We illustrate the feasibility of finding spatio-temporal templates that are specific to the cognitive processes studied. These
specific templates involve multiple cortical and cerebellar loci that evolve with a few ms accuracy. This should pave the way
for a whole new world of studies on the relationships between brain dynamics and cognition. Supported in part through the
I-CORE Program of the Planning and Budgeting Committee and The Israel Science Foundation (grant No. 51/11).

Chair: Alessandro Villa
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18:00-19:40 (West Hall) AS. Neuromorphic Hardware
Chair: Angeliki Pantazi

AS5.1 An implementation of a spiking neural network using digital spiking silicon neuron model on a SIMD pro-
cessor SANSEI Hor1, MIREYA ZAPATA, JORDI MADRENAS, TakasHr Morie, Hakaru TAMUKOH

AS.2 Hardware implementation of Deep Self-Organizing Map Networks YuicHIRo TaNnaka, HaAkaAru TAMUKOH

AS5.3 Accelerating Training of Deep Neural Networks via Sparse Edge Processing Sourya DEY, YINAN SHAO, KEITH
CHuGe, PETER BEEREL

AS5.4 Unsupervised Learning using Phase-Change Synapses and Complementary Patterns SEVERIN SIDLER, ANGE-
LIKI PANTAZI, STANISLAW WO0ZNIAK, YUSUF LEBLEBICI, EVANGELOS ELEFTHERIOU

18:00-19:40 (East Hall) BS. Representation and classification 1

Chair: Sergey Dolenko
B5.1 Classification of categorical data in the feature space of monotone DNFs Mirko PoLato, IvaNo LAURIOLA,
FaBio AroLL1

B5.2 DeepBrain: Functional Representation of Neural In-Situ Hybridization Images for Gene Ontology Classifi-
cation Using Deep Convolutional Autoencoders Ipo CoHeN, ELI (OMID) DAvID, NATHAN NETANYAHU, NOA LISCOVITCH,
GaL CHECHIK

B5.3 Adaptive Construction of Hierarchical Neural Network Classifiers: New Modification of the Algorithm
SERGEY DOLENKO, VSEVOLOD SVETLOV, IGOR ISAEV

19:40-20:40 (West Hall) ENNS General Assembly and Travel Grant Award
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Wednesday, 13 September 2017

09:00-11:00 (West Hall) A6. Brain Topology and Dynamics

Chair: Roseli Wedemann

AG6.1 The Variational Coupled Gaussian Process Dynamical Model Dominik ENDRES, DMYTRO VELYCHKO, BENJAMIN
Knopp

A6.2 g-Maximum Entropy Distributions and Memory Neural Networks RoseL1 WEDEMANN, A.R. PLasTINO

A6.3 Adaptively learning levels of coordination from one’s, other’s and task related errors through a cerebellar
circuit: a dual cart-pole setup MARTI SANCHEZ-FIBLA, GIOVANNI MAFFEI, PAUL VERSCHURE

A6.4 Weighted clique analysis reveals hierarchical neuronal network dynamics PAOLO MASULLI, ALESSANDRO VILLA
A6.5 Why the Brain Might Operate Near the Edge of Criticality XERXES ARSIWALLA, PAUL VERSCHURE

AG6.6 Interactive Control of Computational Power in a Model of the Basal Ganglia-Thalamocortical Circuit by a
Supervised Attractor-Based Learning Procedure JEREMIE CABESSA, ALESSANDRO VILLA

09:00-11:00 (East Hall) B6. Clustering

Chair: Stefano Rovetta
B6.1 Modularity-driven kernel k-means for community detection FELIX SOMMER, Frangors Fouss, MARCO SAERENS
B6.2 Measuring clustering model complexity STEFANO ROVETTA, FRANCESCO MASULLI, ALBERTO CABRI

B6.3 Evaluating the Compression Efficiency of the Filters in Convolutional Neural Networks Kazuki Osawa, Rio
Yokota

B6.4 Tiwwo staged Fuzzy SVM Algorithm and Beta-elliptic model for Online Arabic Handwriting Recognition Ramzi
Z0ouARl, HoucINE BouBaKER, MoONIJI KHERALLAH

11:00-11:50 (West Hall, East Hall) Plenary Lecture 4

L4 David Rios Insua - Adversarial machine learning: An adversarial risk analysis approach

Abstract: Adversarial machine learning is a relatively new subfield of machine learning focusing on techniques in presence
of an opponent trying to fool the problem solver so as to attain a benefit, with typical applications referring to security. The
usual methodological emphasis is in game theory. However, the required underlying common knowledge assumptions will
not usually be satisfied in practice. We shall present an alternative approach based on adversarial risk analysis, focusing on
adversarial classification models for spam detection.

Chair: Stefano Rovetta

12:00-14:30 (North Hall, South Hall) Lunch Buffet and Poster Session 1

Presentation of the posters with an odd number. All posters remain on display.

15:30-19:30 Social programme

Excursion to “Grotte di Nettuno” by boat. Departure at 15:45.

19:30-22:00 Social Dinner
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Thursday, 14 September 2017

10:00-12:00 (West Hall) A7. Synaptic Plasticity & Learning 1

Chair: Claudius Gros
A7.1 Model Derived Spike Time Dependent Plasticity MELISSA JOHNSON, SYLVAIN CHARTIER

A7.2 A Model of Synaptic Normalization and Heterosynaptic Plasticity Based on Competition for a Limited Supply
of AMPA Receptors ANNE-SOPHIE HAFNER, JOCHEN TRIESCH

A7.3 Hebbian learning deduced from the stationarity principle leads to balanced chaos in fully adapting au-
tonomously active networks Craupius Gros, PHILIP TRAPP, RODRIGO ECHEVESTE

A7.4 Online Representation Learning with Single and Multi-layer Hebbian Networks for Image Classification
YaNIS BAHROUN, ANDREA SOLTOGGIO

A7.5 Building Efficient Deep Hebbian Networks for Image Classification Tasks Yants BAHROUN, EUGENIE HUN-
SICKER, ANDREA SOLTOGGIO

A7.6 Automatic Recognition of Mild Cognitive Impairment from MRI Images Using Expedited Convolutional
Neural Networks SHUQIANG WANG, YANYAN SHEN, WEI CHEN, TENGFEI X140, JINXING HU

10:00-12:00 (East Hall) S02: Learning From Data Streams and Time Series 1

Chair: Francesco Masulli/Giovanna Castellano

S02.1 A Fuzzy Clustering Approach to Non-Stationary Data Streams Learning AMR ABDULLATIE, FRANCEScO Ma-
SULLI, STEFANO ROVETTA, ALBERTO CABRI

S02.2 Data stream classification by adaptive semi-supervised fuzzy clustering GilovANNA CASTELLANO, ANNA MARIA
FANELLI

S02.3 Dialogue-based neural learning to estimate sentiment of next upcoming utterance CHANDRAKANT BOTHE,
SVEN MaAGG, CorRNELIUS WEBER, STEFAN WERMTER

S02.4 Solar Power Forecasting Using Pattern Sequences ZHENG WANG, IRENA KoPRINSKA, MASHUD RANA

S02.5 A New Methodology to Exploit Predictive Power in (Open, High, Low, Close) Data ANDREW MANN, DENISE
GORSE

12:00-14:30 (North Hall, South Hall) Lunch Buffet and Poster Session 2

Presentation of the posters with an even number. All posters remain on display.

14:30-15:20 (West Hall, East Hall) Plenary Lecture 5

LS5 Michele Giugliano- Beyond “frequency-current” curves: probing the dynamical response properties of neo-
cortical neurons

Abstract: Earlier theoretical studies on simplified neuronal models suggested that the cortical ensembles may relay down-
stream rapidly varying components of their synaptic inputs, with no attenuation. Information transmission in networks of
weakly-coupled model neurons may in fact overcome the limits imposed by the spike refractoriness and the slow integration
of individual network cells, effectively extending their input-output bandwidth.

Our lab became interested in testing experimentally such a hypothesis and it was the first to directly probe in vitro the
(dynamical) cellular response properties in the rat and in humans pyramidal neurons. To our surprise, not only we confirmed
that cortical ensembles track inputs varying in time faster the cut-off imposed by membrane electrical passive properties ( 10
cycles/s), but we also found that they do it substantially faster (up to 200 cycles/s) than explained by their low ensemble mean
firing rates ( 10 spikes/s). In addition, above 200 cycles/s neurons attenuate their response with a power-law relationship and
a linear phase lag.

Such an unexpectedly broad bandwidth of neuronal dynamics relates to the dynamics of the initiation of the action potential,
as we found a strong correlation between the action potentials rapidness at onset and the ensemble neuronal bandwidth, over a
large set of experiments. As an additional confirmation of such a relationship, we found that human cortical neurons fire much
“steeper” action potentials than in rodents and, as a consequence, posses collectively a much broader bandwidth reaching up
to 1000 cycles/s, violating the predictions of existing models, and opening intriguing new directions for the phylogenetics
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of neuronal dynamics. Earlier theoretical studies on simplified neuronal models suggested that the cortical ensembles may
relay downstream rapidly varying components of their synaptic inputs, with no attenuation. Information transmission in
networks of weakly-coupled model neurons may in fact overcome the limits imposed by the spike refractoriness and the
slow integration of individual network cells, effectively extending their input-output bandwidth.

Our lab became interested in testing experimentally such a hypothesis and it was the first to directly probe in vitro the
(dynamical) cellular response properties in the rat and in humans pyramidal neurons. To our surprise, not only we confirmed
that cortical ensembles track inputs varying in time faster the cut-off imposed by membrane electrical passive properties ( 10
cycles/s), but we also found that they do it substantially faster (up to 200 cycles/s) than explained by their low ensemble mean
firing rates ( 10 spikes/s). In addition, above 200 cycles/s neurons attenuate their response with a power-law relationship and
a linear phase lag.

Such an unexpectedly broad bandwidth of neuronal dynamics relates to the dynamics of the initiation of the action potential,
as we found a strong correlation between the action potentials rapidness at onset and the ensemble neuronal bandwidth,
over a large set of experiments. As an additional confirmation of such a relationship, we found that human cortical neurons
fire much “steeper” action potentials than in rodents and, as a consequence, posses collectively a much broader bandwidth
reaching up to 1000 cycles/s, violating the predictions of existing models, and opening intriguing new directions for the
phylogenetics of neuronal dynamics.

Chair: Alessandra Lintas

15:30-16:20 Awards ceremony and closing remarks
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Poster Sessions C1-C9 (North Hall, South Hall)

All posters remain on display during the entire duration of the conference in the North Hall and the South Hall
with a mandatory presenter standing next to their posters for odd numbers on Wednesday and for even numbers
on Thursday.

(C1) Image Processing & Medical Applications

C1.01 A novel image tag completion method based on convolutional neural network. YanyaN GEnG, GUOHUI
7ZHANG, WEIzHI L1, Y1 Gu, GAoYUAN LiaNG, JINGBIN WANG, YANBIN Wu, NITIN PATIL, JING-YAN WANG

C1.02 Reducing Unknown Unknowns with Guidance in Image Caption. MENGIUN NI, JING YaNG, XIN LIN, LiaNG
He

C1.03 a Novel Method for Ship Detection and Classification on Remote Sensing Images. HONGYUAN cut, YING Liu

C1.04 Single Image Super-Resolution by Learned Double Sparsity Dictionaries Combining Boot-strapping Method.
Na Ar, JINYE Peng, Jun WanG, Lin Wang, Jin Q1

C1.05 Attention Focused Spatial Pyramid Pooling for Boxless Action Recognition in Still Images. WEANG FENG,
XIANG ZHANG, XUHUl HUANG, ZHIGANG Luo

C1.06 Classification of Quantitative Light-Induced Fluorescence Images Using Convolutional Neural Network.
SULTAN IMANGALIYEV, MONIQUE VAN DER VEEN, CATHERINE VOLGENANT, BRUNO Loos, BART KESER, WiM CRIELAARD,
EvGent LEvIN

C1.07 The Impact of Dataset Complexity on Transfer Learning over Convolutional Neural Networks. MIGUEL
WANDERLEY, LEONARDO BUENO, CLEBER ZANCHETTIN, ADRIANO OLIVEIRA

C1.08 Real-Time Face Detection Using Artificial Neural Networks. PaBLO S. AULESTIA, JONATHAN S. TALAHUA,
Victor H. ANpALUZ, MARCO E. BENALCAZAR

C1.09 On the performance of classic and deep neural models in face recognition. RicARpo GARciA RODENAS, Luis
JiMENEZ LINARES, JuLio ALBERTO LOPEZ GOMEZ

C1.10 Winograd Algorithm for 3D Convolution Neural Networks. ZELONG WaNG, Q1anc LaN, HonGrun He, CHUN-
YUAN ZHANG

C1.11 Core Sampling Framework for Pixel Classification. MANOHAR KARKI, ROBERT DIBI1ANO, SUPRATIK MUKHOPAD-
HYAY, SAIKAT BASU

C1.12 Biomedical Data Augmentation using Generative Adversarial Neural Networks. FRANCEsco CALIMERI, ALDO
MarzuLLo, CLAUDIO STAMILE, GIORGIO TERRACINA

C1.13 Deep Residual Hashing Network for Image Retrieval. EbWIN JIMENEZ-LLEPE, ANDRES VAZQUEZ

C1.14 Detection of diabetic retinopathy based on a convolutional neural network using retinal fundus images.
ManNasses ANTONI MAURIcIO CONDORI, GABRIEL ENRIQUE GARciA CHAVEZ, JORGE ROBERTO LOPEZ CACERES

C1.15 A comparison of Machine Learning approaches for classifying Multiple Sclerosis courses using MRSI
and brain segmentations. ADRIAN ION-MARGINEANU, GABRIEL KOCEVAR, CLAUDIO STAMILE, D1aNA SMA, FRANCOISE
DuraND-DUBIEF, SABINE VAN HUFFEL, DOMINIQUE SAPPEY-MARINIER

C1.16 Model evaluation improvements for multiclass classification in diagnosis prediction. ADRIANA MIHAELA
Corolu

C1.17 MMT: A Multimodal Translator for Image Captioning. Caang Liu, FucHun SuN, CHANGHU WANG

C1.18 A Multi-Channel and Multi-Scale Convolutional Neural Network for Hand Posture Recognition. JIAWEN
FENG, LIMIN ZHANG, X1IANGYANG DENG

C1.19 Semi-supervised Model for Feature Extraction and Classification of Fashion Images. SEEMA WAZARKAR,
BETTAHALLY KESHAVAMURTHY, SHITALA PRASAD
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(C2) S01: Context Information Learning and Self-assessment in advanced machine learning mod-
els

C2.01 Attention Aware Semi-Supervised Framework for Sentiment Analysis. JINGsSHUANG Liu, WENGE Rong, CHUAN
TiaN, MIN GAo, ZHANG XIONG

C2.02 Using LSTMs to Model the Java Programming Language. BRENDON BoLDT

C2.03 Analysing event transitions to discover student roles and predict grades in MOOCs. ANGEL PEREZ-LEMONCHE,
GoNzALO MARTINEZ-MURN0z, ESTRELLA PULIDO-CANABATE

C2.04 Applying Artificial Neural Networks on Two-Layer Semantic Trajectories for Predicting the Next Semantic
Location. ANToN10S KARATZOGLOU, HARUN SENTURK, ADRIAN JABLONSKI, MICHAEL BEIGL

C2.05 Model-aware Representation Learning for Categorical Data with Hierarchical Couplings. JIANGLONG SONG,
CHENGZHANG ZHU, WENTAO ZHAO, WENJIE Liu, Q1anG Liu

C2.06 Perceptron-based Ensembles and Binary Decision Trees for Malware Detection. CRISTINA VATAMANU, DoINA
CosovaN, DraGos GAvRILUT, HENRI LUCHIAN

C2.07 Differentiable Oscillators in Recurrent Neural Networks for Gradient-based Sequence Modeling. SEBASTIAN
OtTE, MARTIN BUTZ

C2.08 Multi-column deep neural network for Offline Arabic Handwriting Recognition . RoLLA ALMODFER, SHENGWU
X10NG, MoHAMMED MUDHSH, PENGFEI DUAN

C2.09 Empirical study of effect of dropout in online learning. Kazuyukt Hara

C2.10 Context Dependent Input Weight Selection for Regression Extreme Learning Machines. YARA Rizk, MARI-
ETTE AWAD

C2.11 Solution of Multi-parameter Inverse Problem by Adaptive Methods: Efficiency of Dividing the Problem
Space. ALEXANDER EFrToroV, TATIANA DOLENKO, SERGEY BURIKOV, KIRILL LAPTINSKTY, SERGEY DOLENKO

C2.12 Hopfield auto-associative memory network for content based text-retrieval. VANDANA M. LADWANI, VAISH-
NAVI Y, V RAMASUBRAMANIAN

(C3) From Neurons to Networks 2

C3.01 Algorithms for obtaining parsimonious Higher Order Neurons. CAN EREN SEZENER, ERHAN OzTOP

C3.02 Robust and adaptable motor command representation by sparse coding. NoBUHIRO HINAKAWA, KATSUNORI
Krrano

C3.03 Neural responses as variational messages in a Bayesian network model. TAkasHT SANO, Yuun IcHISUGT

C3.04 Implementation of Learning Mechanisms on a Cat-scale Cerebellar Model and its Simulation. WATARU
FurusHo, TADASHI YAMAZAKI

C3.05 Neuromorphic Approach Sensitivity Cell Modeling and FPGA Implementation. HonGie Liu, ANTONIO R10S-
Navarro, DIEDERIK P. MoEYS, ToBiAS DELBRUCK, ALEJANDRO LINARES-BARRANCO

C3.06 Temporal Regions for Activity Recognition. JoAo PAuLO AIRES, JUAREZ MONTEIRO, ROGER GRANADA, RODRIGO
CoeLHO BARROS, FELIPE MENEGUZZI

C3.07 Computational capacity of a cerebellum model. RoBIN DE GERNIER, SERGIO SOLINAS, CHRISTIAN ROSSERT,
MaARc HAELTERMAN, SERGE MASSAR

C3.08 The role of inhibition in selective attention. Sock CHING Low, PAUL VERSCHURE, RiccARDO Zucca

C3.09 Stochasticity, spike-timing, and a layered architecture for finding iterative roots. Apam Frick, NICOLANGELO
TANNELLA

C3.10 Matching mesoscopic neural models to microscopic neural networks in stationary and non-stationary
regimes. LARA EscUAIN-POOLE, ALBERTO HERNANDEZ-ALCAINA, ANTONIO J. PONS

C3.11 Hyper-Neurons: A Step Closer to Manlike Machines. SHaBAB BAZRAFKAN, JosEPH LEMLEY, PETER CORCORAN

C3.12 Sparse pattern representation in a realistic recurrent spiking neural network. JEsus GARRIDO, EDUARDO Ros
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(C4) Synaptic Plasticity & Learning 2

C4.01 Interplay of STDP and Dendritic Plasticity in a Hippocampal CAl Pyramidal Neuron Model. Ausra
SAUDARGIENE, RokAs JAckEvicius, BRUCE P. GrRaHAM

C4.02 Enhancements on the Modified Stochastic Synaptic Model The Functional Heterogeneity. Karim EL LAITHY,
MaRrTIN BoGDAN

C4.03 Multicompartment simulations of NMDA receptor based facilitation in an insect target tracking neuron.
Bo BeEkkOUCHE, PATRICK A. SHOEMAKER, JoseEPH FaBIAN, ELisA RiGosi, STEVEN D. WIEDERMAN, Davip O’ CARROLL

C4.04 A Granular Cell - Pyramidal Cell Model for Learning and Predicting Trajectories Online. PIERRE ANDRY

C4.05 Single Neurons Can Memorize Precise Spike Trains Immediately: A Computational Approach. HUBERT
LOEFFLER

C4.06 Learning Stable Recurrent Excitation in Simulated Biological Neural Networks. MicHAEL TEICHMANN, FRED
HaMKER

C4.07 Speech Emotion Recognition using RNN Compared with SVM and LR. 1LEILA KERKENI, KOSAI RAOOF, YOUSSEF
SERRESTOU, MOHAMED ALI MAHJOUB, MOHAMED MBARKI, CATHERINE CLEDER

(C5) From Perception to Action 2

C5.01 Obstacle Avoidance by Profit Sharing using Self-Organizing Map-based Probabilistic Associative Memory.
DAISUKE TEMMA, YUKO OsaNA

C5.02 An ultra-compact low-powered closed-loop device for control of the neuromuscular system. DaviDE POLESE,
Luca Pazzint, IoNacio DELGADO-MARTINEZ, XAVIER NAVARRO, GUGLIELMO FORTUNATO

C5.03 Mutual Information as a measure of control. SAscHA FLEER, HELGE RITTER
C5.04 Sensorimotor Prediction with Neural Networks on Continuous Spaces. MicHAEL GARcIiA ORTIZ

C5.05 Classifying Bio-Inspired Model in Point-Light Human Motion Using Echo State Network. PATTREEYA TANIs-
ARO, CONSTANTIN LEHMAN

C5.06 A Prediction and Learning based Network Selection Approach in Dynamic Environments. Ru Cao, X1a0-
HONG LI, JIANYE Hao

C5.07 Learning a peripersonal space representation as a visuo-tactile prediction task. ZDENEK STRAKA, MATEJ
HorrmanN

C5.08 Learning Distance-Behavioural Preferences Using a Single Sensor in a Spiking Neural Network. MATT
Ross, NAREG BERBERIAN, ANDRE CYR, FREDERIC THERIAULT, SYLVAIN CHARTIER

C5.09 Neural networks for adaptive vehicle control. JoNnas KasTE, JENs HOEDT, KRISTOF VAN ENDE, FELIX KALLMEYER

C5.10 Brain-computer interface with robot-assisted training for neurorehabilitation. RoMAN RoSIPAL, NATALIA
PoruBcova, PETER BarRaNCOK, BARBORA CiMROVA, MicHAL TEPLAN, IGOR FARKAS

C5.11 Unsupervised Learning of Factors of Variation in the Sensory Data of a Planar Agent. OksANA HAGEN,
MicHAEL GARciA ORTIZ

C5.12 State Dependent Modulation of Perception Based on a Computational Model of Conditioning. JORDI-Y SARD
PuigBO LLOBET, MIGUEL ANGEL GONZALEZ BALLESTER, PAUL VERSCHURE

C5.13 Optimal Bases Representation for Embodied Supervised Learning. 1IvAN HERREROS, XERXES ARSIWALLA,
PAUL VERSCHURE

C5.14 Reinforcement Learning for Hybrid Heavy Truck Powertrain Energy Management. JoNas HELLGREN

C5.15 Performance Comparison of Machine Learning Algorithms for EEG-Signal-based Emotion Recognition.
PENG CHEN, JIANHUA ZHANG

(C6) S02: Learning From Data Streams and Time Series 2

C6.01 Recurrent Dynamical Projection for Time Series-based Fraud Detection. ERic ANTONELO, RADU STATE
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C6.02 Transfer Information Energy: A Quantitative Causality Indicator between Time Series. ANGEL CATARON,
RaAzvaN ANDONIE

C6.03 Improving Bees’ Behavior Understanding via Anomaly Detection Techniques. FErRNANDO GaMA, HELDER
ARrruUDA, HANNA VITORIA FROIS DE CARVALHO, GUSTAVO PESSIN

C6.04 Applying Bidirectional Long Short-Term Memories (BLSTM) to Performance Data in Air Traffic Manage-
ment for System Identification. STEFAN REITMANN, KARL NACHTIGALL

C6.05 The Discovery of the Relationship on Stock Transaction Data. WANWAN J1ANG, LINGYU XU, GAOWEI ZHANG

C6.06 Confirmation of the Effect of Simultaneous Time Series Prediction with Multiple Horizons at the Example
of Electron Daily Fluence in Near-Earth Space. IRINA MYAGKOVA, SERGEY DOLENKO

C6.07 A Neural Attention Based Approach for Clickstream Mining. CHANDRA MOHAN, BALARAMAN RAVINDRAN

(C7) Representation and classification 2

C7.01 View-weighted multi-view K-means clustering. Hong Yu, YaHoNG LIAN, Snu L1, JiaxiN CHEN

C7.02 Automobile Insurance Claim Prediction using Distributed Driving Behaviour Data on Smartphones. CHALERMPOL
SAIPRASERT, PANTAREE PHUMPUANG, SUTTIPONG THAJCHAYAPONG

C7.03 Indefinite Support Vector Regression. FRANK-MICHAEL SCHLEIF
C7.04 Instance-Adaptive Attention Mechanism for Relation Classification. Yao Lu, CHUNYUN ZHANG, WEIRAN XU
C7.05 ReForeSt: Random Forests in Apache Spark. ALEssaNDRO LuLLi, Luca ONETO, DAVIDE ANGUITA

C7.06 Semi-Supervised Multi-View Multi-Label Classification based on Nonnegative Matrix Factorization. GUANGXIA
WaNG, CHANGQING ZHANG, QINGHUA Hu, PENGFEI ZHU

C7.07 Masked Conditional Neural Network for Audio Classification. FAby MEDHAT, DavID CHESMORE, JOHN ROBIN-
SON

C7.08 A Feature Selection Approach Based on Information Theory for Classification Tasks. JHOSEPH JESUS, ANNE
CanNuto, DANIEL ARAUJO

C7.09 Two-level Neural Network for Multi-label Document Classification. LabisLav LENc, PAvEL KrRAL

C7.10 Ontology Alignment with Weightless Neural Networks. THais ViaNa, CARLA DELGADO, JOA0 CARLOS SILVA,
PrisciLa Lima

C7.11 Marine Safety and Data Analytics: Vessel Crash Stop Maneuvering Performance Prediction. Luca ONETO,
ANDREA CoraDDU, PA0LO SANETTI, OLENA KARPENKO, FRANCESCA C1POLLINI, TOINE CLEOPHAS, DAVIDE ANGUITA

C7.12 Towards a Smarter Fault Tolerant Indoor Localization System via Recurrent Neural Networks. EpUARDO
CarvaLHO, BRUNO FERREIRA, GERALDO FiLHo, J6 Ueyama, Gustavo PESSIN

C7.13 A Simple Spiking Neural Network for Supervised Learning for Energy Efficient Hardware Implementation.
ANmMoL Biswas, ADITYA SHUKLA, SIDHARTH PRASAD, SANDIP LASHKARE, UDAYAN GANGULY

C7.14 A Highly Efficient Performance and Robustness Evaluation Method for a Hardware Implementable SNN
based Recognition Algorithm. SIDHARTH PRASAD, ANMOL Biswas, ApiTya SHUKLA, UbpayaN GANGULY

C7.15 Metric Entropy and Rademacher Complexity of Margin Multi-Category Classifiers. KHADIDA MUSAYEVA,
FaBieN LAUER, YANN GUERMEUR

C7.16 Combining Word-Level and Character-Level Representations for Relation Classification of Informal Text.
DonGyunN Liang, WEIRAN XU, YINGE ZHAO

C7.17 On Combining Clusterwise Linear Regression and K-Means with Automatic Weighting of the Explanatory
Variables. RicARDO MOREIRA DA SiLvAa, FRaNcISCO DE Assis TENORIO DE CARVALHO

C7.18 Mental workload classification based on semi-supervised extreme learning machine. L1 JIANRONG, JIANHUA
ZHANG

C7.19 GNMF Revisited: Joint Robust k-NN Graph and Reconstruction-based Graph Regularization for Image
Clustering. FEnc Gu, WENJU ZHANG, XIANG ZHANG, CHENXU WANG, ZHIGANG Luo

C7.20 From Deep Multi-lingual Graph Representation Learning to History Understanding. STMA SHARTFIRAD
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(C8) Advances in Machine Learning

C8.01 Parallel-pathway Generator for Generative Adversarial Networks to generate high-resolution natural im-
ages. Yuya OkAaDOME, WENPENG WEI, TosHIKO A1zoNo

C8.02 Using Echo State Networks for Cryptography. RaixuMaR RAMAMURTHY, CHRISTIAN BAUCKHAGE, KRISZTIAN
Buza, STEFAN WROBEL

C8.03 Tiwo Alternative Criteria For A Split-Merge MCMC on Dirichlet Process Mixture Models. TIKARA HOSINO

C8.04 FP-MRBP: Fine-grained Parallel MapReduce Back Propagation Algorithm. GaNG ReN, PAN DEng, CHAO
YANG

C8.05 IQONN: Training Quantized Neural Networks with Iterative Optimizations. SHUCHANG ZHou, HE WEN, Tar-
HONG X1A0, XINYU ZHOU

C8.06 Compressing Neural Networks by Applying Frequent Item-set Mining. Z1-Y1 Dou

C8.07 Applying the Heavy-tailed Kernel to the Gaussian Process Regression for Modeling Point of Sale Data. Rut
YANG, YUukio OHsAwA

C8.08 Chaotic Associative Memory with Adaptive Scaling Factor. TarsuyaA OkADA, YUKO OSANA

C8.09 Identification of differential flat systems with artifical neural networks. JENs HoeEDT, Jonas KAsTE, KRISTOF
VAN ENDE, FELIX KALLMEYER

C8.10 Adaptive Weighted Multiclass Linear Discriminant Analysis. HAFENG ZHAO, WEI HE, FEIPING NIE

C8.11 Efficient Graph Construction through Constrained Data Self-Representativeness. LiBo WENG, Fapr Dor-
NAIKA, ZHONG JIN

C8.12 Dynamic Feature Selection Based on Clustering Algorithm and Individual Similarity. CARINE DANTAS, ANNE
Canuto, RomuLo NuNnEes, Joao CARLOS XAVIER JUNIOR

(C9) Convolutional neural Networks 2

C9.01 Word Embedding Dropout and Variable-length Convolution Window in Convolutional Neural Network for
Sentiment Classification. SHANGDI SUN, X140DONG GU

C9.02 Reducing Overfitting in Deep Convolutional Neural Networks Using Redundancy Regularizer. BINGZHE
Wu, ZuicHao Liu, ZHIHANG YUAN, GUANGYU SUN

C9.03 An Improved Convolutional Neural Network for Sentence Classification Based on Term Frequency and
Segmentation. Q1 WANG, JuNGanG Xu, BEn HE

C9.04 Parallel Implementation of a Bug Report Assignment Recommender using Deep Learning. ADRIAN-CATALIN
FLOREA, JoHN ANVIK, RAZVAN ANDONIE

C9.05 A deep learning approach to detect distracted drivers associated with the mobile phone use. RENATO TORRES,
ORLANDO OHASHI, GUSTAVO PESSIN

C9.06 A Multi-Level Weighted Representation for Person Re-identification. X1ANGLAI MENG, GUANGLU SONG, B1ao
LenG

C9.07 Stage Dependent Ensemble Deep Learning for Dots-and-Boxes Game. YTPENG ZHANG, SHUQIN L1, MENG
DiNGg, KuN MENG

C9.08 Conditional Time Series Forecasting with Convolutional Neural Networks. ANASTASIA BOROVYKH, SANDER
Bonte, CorNELIS W. OOSTERLEE

C9.09 A Convolutional Neural Network based approach for stock forecasting. Haixing Yu, Lingyu Xu, GAOWEI
ZHANG

C9.10 The All-Convolutional Neural Networks with Recurrent Architecture for Object Recognition. Yiwer Gu,
X1a0p0NG GU

C9.11 Body Measurement and Weight Estimation for Live Yaks Using Binocular Camera and Convolutional Neu-
ral Network. S1q1 Liu, CHUN YU, YuaN XIE, ZHIQIANG Liu, PIN Tao, YUANCHUN SHI
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