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Moving from Symposium 1.0 to 2.0 to 3.0

ÅIn April, INL sponsored a symposium on Artificial Intelligence (AI) and Machine 
Learning (ML) approaches and activities related to science and engineering

īThe ñ1.0 Symposiumò focused on internal-to-INL activities and capabilities

īEleven speakers discussed a variety of current topics and future applications

īOver 200 INL staff participated in the symposium

ÅFor Symposium 2.0 we engagement with industry and universities

īIt was noted that AI/ML will be a key technology moving forward as we 
continue our R&D

ÅToday, for Symposium 3.0, we will be focusing on nuclear-related applications 
using AI/ML
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Analysis of Containment 

Images for Concrete 

Degradation

http://www.epri.com/
https://www.linkedin.com/company/epri
https://www.facebook.com/EPRI/
https://twitter.com/EPRINews
http://www.epri.com/
https://www.linkedin.com/company/epri
https://www.facebook.com/EPRI/
https://twitter.com/EPRINews
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Remote Visual Inspections with Unmanned Aerial Systems

ÁBenefits during data collection

ςSaves time

ςReduces costs

ςIncreases safety

ςProvides better inspection data record

ÁIncreased burden on analysis

ςLarge quantity of monotonous images or 
videos

Can machine vision models help with analysis?

http://www.epri.com/
http://www.epri.com/
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ÁData from 2 containment buildings (~2,500 images)
ςOne complete inspection

ςOne partial inspection (demo)

ÁNo standards for data collection yet
ςVarying resolutions

ςVarying distances & fields of view

ÁFive damage types
ςMay not have enough examples of all types

ÁLabeled with polygon masks

ÁSequential images
ςMultiple views of same physical defect

ςProne to data leakage

Data & Scope

http://www.epri.com/
http://www.epri.com/
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Approaches

Classification

ÁPresence/absence of each damage type 
in an image tile

ÁLighter, faster

Defect Localization

ÁProvides a mask to localize the object in 
the image

ÁHeavier, slower

http://www.epri.com/
http://www.epri.com/
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Preliminary Results

Classification (tile level)

Defect Localization (instance level)

Population TP FP FN Recall Precision F1

Corrosion 21 18 32 3 0.86 0.36 0.51

Crack 138 123 125 15 0.89 0.50 0.64

Efflorescence 208 192 127 16 0.92 0.60 0.73

Grease Stain 60 49 106 11 0.82 0.32 0.46

Spall 35 0 0 35 0 - -

P N TP TN FP FN Recall Precision FCR

Corrosion 75 4509 61 3863 646 14 0.81 0.09 0.14

Crack 383 4201 294 2227 1974 89 0.77 0.13 0.47

Efflorescence 292 4292 239 4160 132 53 0.82 0.64 0.03

Grease Stain 282 4302 179 4003 299 103 0.63 0.37 0.07

Spall 124 4460 90 3299 1161 34 0.73 0.07 0.26

ÁCAUTION:
Work-in-progress!
ςFirst-cut models

ςAssessment underway

ÁRecall biased results
ςThis may be a recall-biased 

application

ςFalse call rate (FCR) typically 
low despite low precision

ÁMost notable challenges:
ςCracks, spalls

* Classification and localization results above are not on 
the same test data

http://www.epri.com/
http://www.epri.com/
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Going Forward

ÁObtain more field datasets

ςBetter testing & performance assessment

ÁSynthetic images

ςFocused on less common damage types of interest

ÁModel optimization

ςParameter tuning

ςDifferent classification models (or network depth) for different damage 
classes

ςChain classification & localization models

http://www.epri.com/
http://www.epri.com/
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