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Usage statistics

Hydra has 6 active deployments:
e Online monitoring: 4
o Offline monitoring:
e GlueX calibrations
e eP|C simulations + CI/CD pipelines

Hall D Hall B Hall A HallC HallD ePIC
offline

Labeled Images 139,900 236,851 5,438 302 350,683 -
Trained Models 206 304 - - - -

Plot Types 15 73 42 16 47 568
Batch / frequency 15 / min /3 /5 min - - - -

Runs with 1 bad image 1,035 1,019 - - - -

Total analyzed 1,101,160 1,199,771 - - 437,607 131,335
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Front end updates
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Image Labeler Run

See predictions in near
real-time. This page
continuously updates
with new images
during an experiment.

Efficiently label
thousands of images
used for training a
model.
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Library

Contains information
useful to evaluate a
given model’s training
and performance.
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Displays problematic
and potentially
problematic images
from a trailing 24 hour

window.

Feeder

This process is responsible for
getting images, resizing them, and
moving them to the appropriate
directory such that they can be
fed to the appropriate model.

Mareh 2023

Status

Primarily used by
administrators to
monitor system
performance.
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Balancer

This process acts as a load
balancer to distribute images t
the instances of predict.

i Shreatll 0L HeSE 1 =

Grafana

Displays all predictions
over time. Trend

analysis on predictions
can indicate when it is

time to retrain a model.
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Interpretability Updates

this is a normal image

200 ] : l
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Gradient-weighted Class Activation Maps
provide visual explanations for the model’s
classification by highlighting important regions :
of the image T T

Loo - 100

50 50

Convolutional Block Attention Modules were
added to InceptionV3 to produce more localized
heat maps

Heat maps are produced from mixed
layers in InceptionV3+CBAM



Documentation

Introduction

An Al-based framework for near real-time data g
monitoring. Initially developed and deployed for t
collaboration, Hydra has since expanded to all ex

New documentation to incorporate new user halls at Jefferson Lab.
interface, demo and development containers, and
contributing to Hydra Publications

Curated publications list on

https://jeffersonlab.github.io/HydraUsersGuide/



https://jeffersonlab.github.io/HydraUsersGuide/

Service work

Darren Upton and Nathan Baltzell are working on
an automated system to generate “bad” plots for

use in training
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“Hot Checkout”

Update plots Hydra knows about

Check to ensure that Hydra is monitoring images it should
be, remove ones that are no longer necessary

Label images

Hydra uses supervised learning and requires labeled images

Retrain models

We will re-train all models in production to incorporate new
labels and CBAM architecture

Ul/UX testing

We'd love to hear your feedback
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EPICS Reads

NMR Controls
Bath Level: 69.9003 Finish
. — Polarization
Vapor Temp (K): 1.07982 Event Label: |Polarize . 0.51 uWave Frequency (GHz)
Bath Top (K): 14127 Microwave Controls
Disable Duration (s): 0.1 0.5
Bath Bottom (K): 1.2894
Freq: 140.2159 GHz Power: 11.24 mW

Tank Temp (K): 15.5734 Down Up c 049
Main Flow (slpm):  19.2721 NMR Settings %

=

o

AI for 0ptimized POIarization Solenoid Current (A): 2420.04 048

Frequency: 32.7 MHz £ 400.0 kHz

Beam Current (nA): -0.00308983 RF Power: 400.0 mV o

Goal: Predict and optimize the polarization with Sweeps per Event

Run Number: 17492
Calibration Constant

machine learning 0.5

Trigger Asym: 0

Dose (e/cm™2): 2.001e+14 Baseline: 02/01 15:54, 20000

13:00

Raw Signal Baseline

DOE Funded proposal in collaboration with
Target Group, William and Mary, and Carnegie o 0052
Mellon Univeristy 204 0.053

-2.042
-2.044 _0.054
-2.046
-2.048 _0.055

-2.05

-2.052 _0.056

-2.054 \/\/
-2.056 -0.057

-2.058
-2.06

32.4 32.6 32.8 33 32.4 32.6

13



Calibrations as dependency
graphs

Goal: Automate calibration workflows

C

Testing using the cylc workflow engine for GlueX
calibration workflows.
o workflow scheduler determines when jobs
are ready to start
e can chain many calibration steps together

https://cylc.github.io/ o s
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https://cylc.github.io/

Summary

Hydra Al for Optimized Polarization Automated Calibrations
Web application for data quality Predict and optimize the polarization Utilizing Cylc workflow engine to
monitoring that can utilize computer of polarized cryotargets at Jefferson automate calibration procedures
vision Lab

@'ﬁ ldentify, develop, implement, and maintain software and computing
‘ﬁ EPSCI technologies in support of the Jefferson Lab Science Program.
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Labeling statistics

Percentage Distribution of Labels by Detector
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