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G HYDRA

Services Layer (Python/Tensorflow):
Convolutional networks (InceptionV3, VGG16,
build your own), Siamese networks, Clustering
Algorithms, Similarity Algorithms

Data Layer (MySQL):

Comprehensive MySQL database, optional Run
Conditions Database integration. Makes the data
Al-ready.

Web application for visualizing data, model
classifications, labeling, performance metrics
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Primary Use Cases

The validation working group is using Hydra to develop an Al-ready image dataset for different stages of data quality

monitoring for ePIC.
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Visualization

View, sort, and filter images.
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Offline Monitoring Online Monitoring

Validate monitoring plots from

simulation campaigns, calibration
changes, etc.

Use neural networks to classify
monitoring images in near real time.



Plot Browser for Visualization

View, filter, and sort plots based on monitoring versions, working groups, and simulation campaigns.
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Automated Validation of Images

Hydra natively employs unsupervised and supervised learning techniques to cluster and classify images.

Cluster Unlabeled Images Identify Similar Images with Siamese Architectures

Interactive t-SNE plot with image hover Image #1

Q = !— Encodings
804 Run Group

e, ROk . N A o 4 ConvNet

® RGC .“. 8 . bl i

® RGD [
L

Shared welghts

® RGE P ® E S —
® RGL >
® Emulated . . ° d = ¥ = l_

Image 52
Encodings

P —— -

h{image2)

Image #1
Encodings

= 'i':’ v ‘@_’

- - a-
—.@—‘

Image £2
Encodings

h{image1)

hiimage2)
-00 1

t-distributed stochastic neighborhood embedding: similar
objects are modeled by nearby points and dissimilar are
modeled by distant points.

Hydra supports reference images that are used in Siamese
architectures to evaluate the similarity of an image to a
reference. Foundational model for plot comparisons is in
progress.



Automated Validation of Images

Hydra’s built in labeler provides a simple interface to efficiently label thousands of images. These can then be used in
training convolutional neural networks to classify images in real time.

Label Images Classify Images

Input: 299x299x3, Output:8x8x2048
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With Interpretability via GradCAM
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Gradient-weighted Class Activation Maps: Bright spots indicate important
regions of the image for the particular classification.



Conclusions

Organize, store, visualize, and classify
image data

The validation working group will work with you to
get more images into Hydra.

Al-based Data Quality Monitoring

Hydra can validate simulation campaigns and
artifacts from the Cl system using supervised and
unsupervised techniques.

Code is hosted on GitLab

code.jlab.org/epsci/hydra
hydrateam@jlab.org
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