2026 Neuro Inspired Computational
Elements (NI CE 2026)

Atlanta, Georgia, USA
24-26 M ar ch 2026

|EEE Catalog Number:  CFP26VD7-POD @lEEE
ISBN: 979-8-3315-5159-9 A My,



Copyright © 2026, |IEEE
All Rights Reserved

Copyright and Reprint Permissions:

Abstracting is permitted with credit to the source. Libraries are permitted to photocopy beyond the limit of U.S. copyright law for
private use of patrons those articles in this volume that carry a code at the bottom of the first page, provided the per-copy fee
indicated in the code is paid through Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to |EEE Copyrights Manager, |EEE Service Center, 445 Hoes Lane,
Piscataway, NJ 08854. All rights reserved.

*** Thisisaprint representation of what appearsin the IEEE Digital Library. Some format issues inherent in the
e-mediaversion may also appear in this print version.

|EEE Catalog Number: CFP26VD7-POD
ISBN (Print-On-Demand): 979-8-3315-5159-9
ISBN (Online): 979-8-3315-5158-2

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) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings



TABLE OF CONTENTS

Advancing Neuromorphic Hardware Using Recent Advancementsin Analog Computing & TOOIS .........ccoceverienenne 1
Jennifer Hadler
SimScore: A Similarity Score for SPIKiNg NEUIONS ..........cccviiiiiiieie e s sre et sa e e e ne e eneas 10

Barnali Basak, Sounak Dey, Arpan Pal

Graph Reservoir Networks for Prediction of Spatiotemporal SYSIEMS ... 19
G. William Chapman, J. Darby Smith, Corinne Teeter, Nicole D. Jackson

Fully Spiking Linear Quadratic Regulator Control viaa Neuromorphic Solver for the Continuous

PN Lo 1= o = Tol mTecer= o 0 o) o AU 27
Graeme Damberger, Omar Algjandro Garcia Alcantara, Eduardo S. Espinoza
Luis Rodolfo Garcia Carrillo, Terrence C. Stewart, Chris Eliasmith

Memory-Augmented Spiking Networks: Synergistic Integration of Complementary Mechanisms for
TS W 0T a0 ol g oY E= Mo oIS 35
Effiong Blessing, Chiung-Yi Tseng, |saac Nkrumah, Junaid Rehman

Predicting Price Movements in High-Frequency Financial Data with Spiking Neural Networks ...........ccccceeveenene. 44
Brian Ezinwoke, Oliver Rhodes

Multi-Timescale Conductance Spiking Networks: A Sparse, Gradient-Trainable Framework with Rich
Firing Dynamics for Enhanced TempPoral PrOCESSING .......cocciirirerierinieriereeeeeseseste sttt see e e se e e e sse e ens 53
Alex Fulleda-Garcia, Saray Soldado-Magraner, Josep Maria Margarit-Taulé

NeuroCoreX: An Open-Source FPGA-Based Spiking Neural Network Emulator with On-Chip Learning .............. 62
Ashish Gautam, Prasanna Date, Shruti Kulkarni, lan Mulet, Kevin Zhu, Robert Patton, Thomas Potok

On the Status, Requirements, and Expectations of Neuro-Inspired High-Performance Computing ...........cccceeeeeee. 71
Johannes Gebert, Qifeng Pan, Lukas Stockmann, Hartwig Anzt, Christian Mayr

InterneurOn: A Collapsing-Bound Decision Neuron for Neuromorphic Early EXit ... 80
Esra Genc, Zoran Utkovski, Johannes Dommel, Sawomir Sariczak

Fuzzy Encoding-Decoding to Improve Spiking Q-Learning Performance in Autonomous Driving ..........ccccceeeenea. 89
Aref Ghoreishee, Abhishek Mishra, Lifeng Zhou, John Walsh, Anup Das, Nagarajan Kandasamy

Neuromorphic Eye Tracking for Low-Latency PUpil DELECHION ........ccceveiiriirieirieenieereese e 98
Paul Hueber, Luca Peres, Florian Pitters, Algjandro Gloriani, Oliver Rhodes

The BrainScaleS-2 Multi-Chip System: Interconnecting Continuous- Time Neuromorphic Compute
SUDSIIAEES ...ttt ettt ettt h et e et bbb e b e b e e R4 e e st e e s e AR e a8 £ R e e R £ e b £ s e R R b e R e R e R R e e R e R e R e R e R R e R nenn 107
Joscha IImberger, Johannes Schemmel

NeuroHex: Highly-Efficient Hex Coordinate System for Creating World Modelsto Enable Adaptive Al ............. 113

Amortized Inference of Neuron Parameters on Analog Neuromorphic Hardware ............cocoovervenneneicnieccneccnnene 122
Jakob Kaiser, Eric Muller, Johannes Schemmel

NEUKRAG: Neuromorphic KG-RAG with Small LLMS for Hardware-Algorithm Co-Design ........ccooeveeeeeneee 130
Ramakrishnan Kannan, Ashish Gautam, Robert Patton, Nicholas D Haas, Todd Thomas, James B. Aimone
Thomas Potok



Privacy-Preserving Fall Detection at the Edge Using Sony IMX636 Event-Based Vision Sensor and

Intel Loihi 2 NEUrOMOIPNIC PrOCESSO ......ccceoieieeriereeiestesiestestes e seeseesesee e e e sse s e saesbesaesaesbesbeseessantesseseanseneeneenessessesns 139
Lyes Khacef, Philipp Weidel, Susumu Hogyoku, Harry Liu, Claire Alexandra Bré&uer, Shunsuke Koshino
Takeshi Oyakawa, Vincent Parret, Yoshitaka Miyatani, Mike Davies, Mathis Richter

Critical Spike Attribution for Feature Importance in Spiking Neural NetWOrKS .........ccccovevevievereeieeeeese s 149
Jack Klawitter, Konstantinos P. Michmizos

Training Event-Based Neural Networks with Exact Gradients via Differentiable ODE Solving in JAX ................ 157
Lukas Konig, Manuel Kuhn, David Kappel, Anand Subramoney

Spiking Value Iteration for Solving Markov Decision Processes on Neuromorphic Hardware ..........c.ccoeeeveeenen. 165
Sarah Luca, Felix Wang

Predicting Band-Gap of Inorganic Materials Using Neuromorphic Graph Learning .........cccceeevveveveeveeeevcnieseevenn, 174
lan Mulet, Derek Gobin, Ashish Gautam, Kevin Zhu, Prasanna Date, Shruti Kulkarni, Seung-Hwan Lim
Guojing Cong, Maryam Parsa, Thomas Potok, Catherine Schuman

$S\vec{\delta} $ Multiplexed Gradient Descent: Perturbative Learning with AStroCytes .........ccccevveeveereeseesnenns 181
Ryan O'Loughlin, Bakhrom Oripov, Nick Skuda, Noah Chongsiriwatana, lan Whitehouse, Wolfgang Losert
Bradley Hayes, Adam McCaughan, Sonia Buckley

V S-Graph: Scalable and Efficient Graph Classification Using Hyperdimensional Computing ..........cccceeeeeerennne 190
Hamed Poursiami, Shay Shyder, Guojing Cong, Thomas Potok, Maryam Parsa

Real-Time Processing of Analog Signals on Accelerated Neuromorphic Hardware ...........cccovovveeeveveececieseeeenn, 197
Yannik Sradmann, Johannes Schemmel, Mihai A. Petrovici, Laura Kriener

Generalized Multi-Object Classification and Tracking with Sparse Feature Resonator Networks ............ccccvveeneee. 203
Lazar Supic, Alec Mullen, E. Paxon Frady

Intrinsic Numerical Robustness and Fault Tolerance in a Neuromorphic Algorithm for Scientific
L6001 o 0111 o USSR 209
Bradley H. Theilman, James B. Aimone

A Compute and Communication Runtime Model for LOINi 2 ..o 216
Jonathan Timcheck, Alessandro Pierro, Sumit Bam Shrestha

Memory Trade-Offs in Neuromorphic Communication Strategies of the Flywire Connectome on Loihi 2 ............ 225
Felix Wang, Bradley H. Theilman, Fred Rothganger, Craig M. Vineyard, James B. Aimone, William Severa

DARWIN: Hardware Efficient Analog In-Memory Computing Using Dendritic Arborized Weightsin

INEUIAI INBIWOTKS ...ttt ettt h et b et b e b e se b s e eb e s oo bt s e e bt s e e bt e R e st e b e st e b et e b e se e b e neebeneebennenens 233
Ming-Jay Yang, Dimitrios Spithouris, Johannes Hellwig, Pascal Nieters, Regina Dittmann, Gordon Pipa
John Paul Strachan

Dynamic Heuristic Neuromorphic Solver for the Edge User Allocation Problem with Bayesian
Confidence Propagation NEUral NEIWOIK .........ccciiieiiieiieiieieeesee e tese et ste e saess e e s e s essesessesnesressesnessenseses 242
Kecheng Zhang, Anders Lansner, Ahsan Javed Awan, Naresh Balaji Ravichandran, Pawel Herman

From Spikes to Swarms. Evolving Spiking Neural Networks to Create Emergent Swarm Behaviors................... 250
Kevin Zhu, Ricardo Vega, Maryam Parsa, Cameron Nowzari





