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FormationEICUG AIWG (aka AI4EIC) Mission

● EIC has the unique opportunity to start incorporating AI from the very beginning and to systematically 
leverage on it during all phases of the project (see EIC Yellow Report, Chap. 11). 

● AI will be an integral part of the EIC software and we will take advantage of intelligent decisions in all 
aspects of data processing from detector readout and control to analysis. 

● To work in this direction, there is an AI Working Group (AI) as part of the SWG. The AIWG will serve as an 
entry point to AI applications and will organize meetings, workshops, tutorials, and Kaggle-like challenges.

● The AIWG will embrace the EIC Software Statement of Principles  

https://eicug.github.io/content/wg.html

Broader scope
Kickoff meeting of the EICUG AI WG

https://arxiv.org/abs/2103.05419
https://eic.ai/
https://indico.bnl.gov/event/14923/
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ActivitiesForum to present AI/ML updates to EIC

support@eic.ai 

Embrace accelerator, detector, theory, CS/DS 

E.g., Lot of momentum due to multiple ongoing 
AI-efforts for the EPIC detector (and towards 
Detector-2): 

● Fast ML in Streaming Readout at EIC (ML for 
HF identification )

● Design optimization with AI 
● PID, e.g., Muon ID with deep learning   
● Deeply learning DIS 
● Calo Reconstruction: multi-dimensional 

Clustering  
● Etc … 

mailto:support@eic.ai
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FormationAI4EIC Timeline

Motivation 1st AI4EIC 
workshop Kickoff

Meeting 

AI WG 
activities

2nd AI4EIC 
workshop

● Build an inclusive 
AI community 
working on the EIC

● Identify problems 
where AI can have 
an impact 

● Disseminate AI in 
the EIC community

Activities rapidly evolving in the EICUG AI WG in < 1 year 

● Design optimization

● Fast simulations fully 
integrated 

● Unique challenges in PID

● SRO convergence of 
online/offline analyses

● Computing frontiers / 
heterogeneous resources

● Proceedings

● General or 
Topic-oriented 
meetings

● Tutorials / 
outreach 

● Infrastructure

● WS 
Organization

● 1st Hackathon

● Other events

September 7-10 2021 December 2021 March 2022

❖ Cross-cutting, 
multidisciplinary: Meetings 
/Tutorials / workshops 

❖ AI4EIC inclusively embracing 
theory, detector, accelerator, 
CS/DS activities   

❖ Partnership with industries 

❖ Connections to HEP/NP; 
reflect international character 
of AIWG

October 10-14 2022Now

EICUG
Announcement

● Survey
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Kickoff/Survey
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AI4EIC Survey ~ 30 questions / 30 participants

4/26/2022

Responses presented for the first time here 

Demographics

Questions (short/open):

● Demographics 

● Future Events (workshop, hackathon, kaggle-like, suggestions) 

● Activities (how get engaged: “sub-WG”, tutorials, schools, community 
challenges, workshop, …)

○ Workshop sessions, suggestions  

○ Meetings, suggestions 

● Open Data & Software, Information and Communication 

● General 

https://forms.gle/6LADKTGaX7DeTVE46

Community-driven efforts

https://indico.bnl.gov/event/15636/contributions/63034/attachments/40816/68224/AI4EIC_2nd_meeting_May4_2022-2.pdf
https://forms.gle/6LADKTGaX7DeTVE46
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ActivitiesActivities
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[✅ 1st Workshop (Sep 2021)]

  1st AI4EIC Workshop with focus on Experimental Applications 

https://eic.ai/workshops

Timetable

Live Document

Proceedings

Held (virtually) at CFNS, 243 participants

https://eic.ai/workshops
https://indico.bnl.gov/event/10699/timetable/#20210907.detailed
https://docs.google.com/document/d/18-IHRK43APHDOUhpXW74VRvu4tD4zBhqyqQ7VmT13z0/edit
https://iopscience.iop.org/journal/1748-0221/page/extraproc98


9
EICUG Summer Meeting 2022 - CFNS, Stony Brook University, July 26-29, 2022 - AI WG Report

✅ AI4EIC Proceedings JINST (2022)

D.W. Higinbotham, EIC Detector Overview (session: Detector Design)

C. Fanelli, Design of detectors at the EIC with AI (session: Detector Design)

L. Anderlini, Machine learning for the LHCb simulation  (session: Simulations)

L. Graczykowski et al., Using machine learning for PID in ALICE (session: Reconstruction and analysis)

L.-G. Gagnon, Machine learning for track reconstruction at the LHC (session: Reconstruction and 
analysis)

C. Fanelli and A. Mahmood, Artificial Intelligence for imaging Cherenkov detectors at the EIC (session: 
Reconstruction and analysis)

T. Jeske et al., AI for Experimental Controls at Jefferson Lab (session: Accelerator and Detector Control)

T. Britton and B. Nachman, Accelerator and Detector Control for the EIC with machine learning  
(SUMMARY of the entire session on Accelerator and Detector Control)

T. Xuan et al., High performance FPGA embedded system for machine learning based tracking and trigger 
in sPHENIX and EIC (session: Streaming Readout)

S. Furletov et al., Machine Learning on FPGA for Event Selection (session: Streaming Readout)

T.S. Humble et al.,  Frontiers in computing for artificial intelligence  
(SUMMARY of the entire session on Computing Frontiers and Panel Discussion)

https://eic.ai/ai-ml-references

https://iopscience.iop.org/journal/1748-0221/page/extraproc98

https://eic.ai/ai-ml-references
https://iopscience.iop.org/journal/1748-0221/page/extraproc98
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Meetings (2022)

https://eic.ai/events

Topic-oriented Discussions (2022):

● ✅ Uncertainty Quantification 

● -> Detector Design  (Aug/Sep)

● Continual Learning (Aug/Sep)

● Near real-time ML/DL  (Aug/Sep)

● ML lifecycle  (Sep/Oct)

April to October 2022 

2nd workshop October 10-14 at W&M

● more to come 

*TBC

*

*

https://eic.ai/ai-ml-references
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Tutorials for the EIC community

● “Design optimization” is probably one of the most recurrent topic of this meeting 

● AI4EIC made available lectures/hands-on tutorials on how to do an optimization in a 
multi-dimensional space driven by multiple objectives (and constrained by multiple 
constraints). You can also include uncertainties in a Bayesian framework. 

○ This can be coupled to full Geant4 simulations! 

○ If you have competing objectives (e.g., resolution vs costs) it turns out there is no best solution, but a set of 
tradeoff solutions (Pareto front). AI can help determine the Pareto front. 

○ Highly parallelizable, take advantage of modern methods to accelerate calculations (e.g., autodifferentiation 
when applicable)

○ Possible partnership with industry? E.g., support of Meta Open Source community (Facebook) 

● Why not using these tools systematically when needed, i.e. when it comes to complex 
optimization problems, instead of brute-force (or just manual) optimization?
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Tutorials: Examples

An interactive Jupyter Book with lectures and 
hands-on tutorials with toy models (by C. Fanelli) 
https://cfteach.github.io/nnpss/intro.html

An interactive navigation of the Pareto front  
obtained with the ECCE baseline (by K. Suresh) 
https://ai4eicdetopt.pythonanywhere.com/ 

https://cfteach.github.io/nnpss/intro.html
https://ai4eicdetopt.pythonanywhere.com/
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AI/ML Infrastructure for EIC community

● A typical AI/ML project may be characterized by training 
dataset (if supervised), candidate and final models, 
hyperparameters, performance metrics, etc. 

● We will discuss (i) how to effectively manage the lifecycle of 
such projects and handle experimentation, reproducibility, 
deployment and model registry (see, e.g., MLflow) as well as 
(ii) how to integrate AI/ML as production piece in a pipeline.

● This entails decisions on data format, data and analysis 
preservation in synergy with the ongoing discussion in the 
EPIC common software stack 

● Creation of repository in https://github.com/eic; entry-point for 
documentation  https://eic.ai/community (with links therein); 
discussion on community contribution workflow

Based on:

● EIC Software Statement of 
Principles 

● Monitor the ongoing discussion from 
EPIC software stack on DAP…

● Meetings with Computing 
Coordination Group  

Open Fair Data, Open-source SW
Open dataset in 
AI4EIC?

Share SW in 
AI4EIC?

https://github.com/eic
https://eic.ai/community
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AI4EIC Communication Platforms

● How to get in contact and get info:

○ Support: for issues related to https://eic.ai and events/collaborations 
support@eic.ai  

○ Mailing list: eicug-software-ai@eicug.org (general announcements)

○ Rapid communications: https://ai4eic.slack.com/  

■ considering if migrating to Mattermost (if needed)

https://eic.ai
mailto:support@eic.ai
https://groups.google.com/a/eicug.org/g/eicug-software-ai
https://ai4eic.slack.com/
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ActivitiesFuture 
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2nd Workshop (Oct 2022)
The second annual workshop on AI4EIC will be held on 

October 10-14, 2022. Would this be a good option for you?

Community paper on Artificial Intelligence for EIC?

Emphasis on ongoing AI/ML activities for EIC 

Inspiring talks in synergy with other communities 

● AI for Design (EPIC / Detector-2) 

● Connections to Theory 

● AI/ML for analysis/reconstruction/PID 

○ Connections to streaming 

● AI/ML Workflow / Infrastructure  

● Frontiers in AI/ML 

● Tutorials!

● Hackathon event

October 10-14 2022, William & Mary: in-person & virtual

https://eic.ai/workshops

with support of

https://eic.ai/workshops
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Activities

● AI WG is ramping up activities; several people are joining the efforts (we 
have >12 institutions on board) and more collaborators are welcome 

● We had already a few meetings on cross-cutting topics (e.g., uncertainty 
quantification with talks from accelerator, detector, theory)

● Check out https://eic.ai/events for future (and past) events; next 
topic-oriented meetings for 2022 will be on topics like continual learning, 
detector design, machine learning life-cycle, near real-time applications 

● Save the date: AI4EIC Workshop+hackathon October 10-14, 2022. Location: 
W&M 

● More to come (e.g., kaggle-like challenge) — AI4E(P)IC!  

Conclusions 

https://eic.ai/events
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Questions?

Thank you


