5th Annual International
Conference on Biologically
Inspired Cognitive Architectures

(BICA 2014)

Procedia Computer Science Volume 41

Cambridge, Massachusetts, USA
7 —9 November 2014

Editors:

A. V. Samsonovich
P. Robertson

ISBN: 978-1-63439-767-4



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© by Elsevier B.V.
All rights reserved.

Printed by Curran Associates, Inc. (2015)

For permission requests, please contact Elsevier B.V.
at the address below.

Elsevier B.V.
Radarweg 29
Amsterdam 1043 NX
The Netherlands

Phone: +31 20485 3911
Fax: +31 20 485 2457

http://www.elsevierpublishingsolutions.com/contact.asp

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



Available online at www.sciencedirect.com

ScienceDirect Procedia

Computer Science

Procedia Computer Science 41 (2014) iii—iv

Contents

Preface: A Forum at the Dawn of the Era of Biologically Inspired Intelligent Machines

AV, Samsonovich, P. RODEItSON . . . . ... e
A Computational Framework for Concept Representation in Cognitive Systems and Architectures: Concepts as Heterogeneous Proxytypes

AL LIBtO oo
The Necessity of a Secondary System in Machine Consciousness

K. Miyazaki, J. TAKENO . . ...
General Architecture for Perception-action Information Flow Control

Learning to Prognostically Forage in a Neural Network Model of the Interactions between Neuromodulators and Prefrontal Cortex

S.E. Chelian, M.D. Ziegler, P. Pirolli, R. Bhattacharyya. . ... ...... ... e
Hierarchical Structure of Human Action Selection — An Update of Newell’s Time Scale of Human Action

M. Kitajima, M. TOYOUA . . . . oottt e e e e e e e e e e e e e e e e
Topological Considerations of Memory Structure

M. Kitajima, M. TOYOTa . . . . oottt e e e e e e e e e e e e
An Attempt to Build a Computer Model of Mental Trauma Using Consciousness Modules

K. Yoshida, J. TAKENO. . . . . .ot e
The Role of Consciousness in Memorization: Asymmetric Functioning of Consciousness in Memory Encoding and Decoding

M. Kitajima, M. TOYOTa . . . . oottt et e e e e e e e e e e e
Top Down Bottom up Brain Models

P. Kogut, J. Darvill, D. Rosenbluth, D. Morgenthaler. . . . ... e e et e e e e
Programming the MIRTO Robot with Neurons

C. Huyck, G. Primiero, F. Raimondi . . . . . ..o e e e
Natural Speech Synthesizer for Blind Persons Using Hybrid Approach

M. Gahlawat, A. Malik, P. Bansal . . . ... ... e
Spatiotemporal Classification Using Neuroscience-inspired Dynamic Architectures

C.D. Schuman, J. Douglas Birdwell, MLE. Dean. . .. .. ... e e e e e
Memristive Threshold Logic Face Recognition

A.K. Maan, D.S. Kumar, A.P. James . . . .. ..ottt e e e e
On Bidirectional Transitions between Localist and Distributed Representations: The Case of Common Substrings Search Using Vector Sym-
bolic Architecture

D. KIeYKO, E. OSIPOV. . . oottt e e e e e e e e e e e e
Memristive Operational Amplifiers

T. Ibrayev, I. Fedorova, A.K. Maan, A.P. James . . . . ... o e e e e e
A Model of Consciousness and Attention Aimed at Speedy Autonomous Adaptation

Y. KINOUCKT .« .
Parallel Programming of Resistive Cross-point Array for Synaptic Plasticity

Z. Xu, A. Mohanty, P.-Y. Chen, D. Kadetotad, B. Lin, J. Ye, S. Vrudhula, S. Yu, J.-s. Seo, Y. Cao. . .. ...,
Bootstrapping a Structured Self-improving & Safe Autopoietic Self

MR, W aser . o
On Threshold Comparing Biomorphic Image Sensors

W. Mughal, L.C. Gouveia, B. Choubey . . . ... ...
The Equilibration of Neural Propositions

M.S.P. Miller, S.O. LINKer, G. AZAT. . . . ..ottt et e e e e e e e e e
Characterizing Human-like Consciousness: An Integrative Approach

B. GORItZEL. . . .o
A Software Architecture for Generally Intelligent Humanoid Robotics

B. Goertzel, D. Hanson, G. YU. . . . ...
Brain Computational Primitives

LA COWard. . ..o
Towards a Calculus of Echo State Networks

A. Goudarzi, D. StefanoviC . . . . ..o e
How Gamification Applies for Educational Purpose Specially with College Algebra

U. Faghihi, A. Brautigam, K. Jorgenson, D. Martin, A. Brown, E. Measures, S. Maldonado-Bouchard. . ..........................

doi:10.1016/S1877-0509(14)01565-8

15

23

32

40

45

51

57

69

75

83

89

98

104

114

120

126

134

140

146

152

158

164

176

182



iv Contents

Vector Lida

J.Snaider, S. FranKlin . . ... 188
An Architecture for Personality-based, Nonverbal Behavior in Affective Virtual Humanoid Character

M. Saberi, U. Bernardet, S. DiPaola . . .. ... ... 204
Using a Contextual Focus Model for an Automatic Creativity Algorithm to Generate Art Work

S.DIPa0la . . .. 212
A Bidirectional Graphical Model for Babble-feedback Learning in Speech

MLC. Brady. . .« ..ottt 220
Toward Meta-level Control of Autonomous Agents

D. Dannenhauer, M.T. Cox, S. Gupta, M. Paisner, D. Perlis. . . . ... ... o e 226
The Vertebrate Strategy for Brain Evolution

L8 T 23 o 4 Y 233
Inverting the Interaction Cycle to Model Embodied Agents

O.L. Georgeon, A. COTdier . ... ...ttt ettt e e e e e e e e e 243
Memristive Reservoir Computing Architecture for Epileptic Seizure Detection

C. Merkel, Q. Saleh, C. Donahue, D. Kudithipudi .. ... ... .. e e e 249

Modeling Mechanisms of Cognition-emotion Interaction in Artificial Neural Networks, Since 1981
S BOZINOVSKI. . .ot 255





