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What is NeuroBench?



Benchmark Framework

Systematic benchmarking and 
implementation of novel benchmarks.

Benchmark

A standard for measuring performance, 
including task, metrics, methodology.

Benchmarking

Running benchmarks to profile and 
compare different solutions.
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Benchmarking under a common framework aligns research, 
identifies best practices, and drives technological progress.



A Benchmark Framework for 
Neuromorphic Computing Research





Inclusive Actionable Iterative

Community driven, 
minimal assumptions of 

the solutions

Common tooling, 
portable, standardized

Provide starting point, 
evolve over time

NeuroBench Goals



Benchmark Tracks: Algorithms and Systems

Algorithm track: profile algorithm cost in hardware-agnostic setting

System track: measuring deployed performance on neuromorphic hardware



Tasks
Algorithm Track

Keyword Few-shot, 
Continual Learning

Event Camera 
Object Detection

Motor Neural 
Decoding

Chaotic Sequence 
Prediction

Acoustic Scene 
Classification

QUBO

System Track



Metrics
Algorithm Track System Track

Footprint Connection 
Sparsity

Accuracy

Activation 
Sparsity

Synaptic 
Operations

Timing Efficiency

Accuracy



Algorithm Track Harness

Automatic 
benchmarking for 

neural network models

Natively compatible 
with torch-based 

libraries

Datasets, 
Data Processing, 

Metrics

Actively maintained 
and built for 
extensibility

https://github.com/NeuroBench/neurobench
pip install neurobench

https://github.com/NeuroBench/neurobench


The State of NeuroBench



July @ Telluride Workshop, Tutorial

NeuroBench Community Timeline

April @ NICE Conf, Keynote presentation

2023 April @ NICE Conf, Whitepaper presentation

Sept @ NCN Summit, Poster

Oct @ BioCAS Conf, Grand Challenge on Neural Decoding

Feb in Nature Comm. Journal, NeuroBench paper accepted

Mar @ NICE Conf, Talk + Tutorial

Apr @ MLBench (ASPLOS) Workshop, Invited Talk

June @ CVPR Conf, 3ET Challenge

2024

2025
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Grand Challenge on Neural Decoding (Oct 2024)

Benchmarking under a common framework aligns research,
identifies best practices, and drives technological progress.

https://github.com/fmi-basel/neural-decoding-RSNN

https://github.com/fmi-basel/neural-decoding-RSNN


Open-source Harness Tooling

Latest Release: 2.0.0 (Jan 2025)

- Full re-organization of library
- New interface for custom metrics
- Connection to NIR

WIP updates

- Progress bar / results UI
- New metrics (activation sparsity by 

layer)
pip install neurobench



What’s Next for NeuroBench?



What are effective methods for better benchmark performance?

Are there tasks which are a better fit for the technology?

Are other metrics more representative of better performance?

Are there further harness features to better facilitate research?



NeuroBench Tutorial Tomorrow

- How to use the harness
- Discussing next directions for integrating 

algorithm and system benchmarking
- Invitation to open discussion


