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The inspection process can consist of two steps:

EPRI’s research aim is to advance autonomous inspections.

Data Collection
Imagery, Video, LiDAR, etc

Data Analysis
Broken fiberglass arm and missing phase 
conductors

http://www.epri.com/
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Visual inspections are complex and subjective.

Source: Assessment and Inspection Methods (AIM)-Methodology: Inspection Methodologies for Overhead Transmission Lines, EPRI, Palo Alto, CA, 2000. TR-108212-CD.
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EPRI’s Taxonomies and Ontologies
• Distribution Taxonomy V0.9
• Transmission Taxonomy V0.6

Available here:
https://epri.box.com/s/ikx0xubpiihu69
8zqlooxgl9jwbd3cc2

http://www.epri.com/
https://epri.box.com/s/ikx0xubpiihu698zqlooxgl9jwbd3cc2
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AI/ML-based inspection models need to improve.
Inspection Requirement/

Taxonomy
Does an AI model exist?

Object Attributes Description Class

Arresters Conditions Broken Yes

Arresters Conditions Cracked/Chipped No

Arresters Conditions Animal Guard Missing No

Arresters Conditions Isolator Blown No

Arresters Conditions Misaligned No

Arresters Conditions Flashed/Burnt Yes

Arresters Conditions Missing No

Arresters Type Distribution No

Arresters Type Riser Pole No

Arresters Material Porcelain Housing Yes

Arresters Material Polymer Housing Yes

Image 
Quality

Image 
Similarity

Object 
Detection

Defect 
Recognition

Inspection Workflow Impact
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AI/ML for Utility Inspection Imagery

Is the image under-exposed or 
out of focus?

Do these images 
look similar?

What’s in this picture 
and where?

Is the object 
defective?

The previous slide noted the 100+ objects and the 100+ conditions…now 
consider the variability between equipment (type, material, 
manufacturer), image perspective, lighting, camera parameters…

http://www.epri.com/
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Collaboration can accelerate dataset creation and benefit everyone.

There’s not a lot of publicly available imagery 
of T&D infrastructure.

Risks and mitigations with industry 
collaboration:
▪ PII or sensitive information

– Image scrubbing
– Time/date can be removed.
– Exif removal or translation code

▪ https://github.com/pkulkarni-
epri/DistributionTaxonomy

▪ Competitive advantage
– Model vs. software development

▪ Asset health reputation and exposure
– Industry data pooling

http://www.epri.com/
https://github.com/pkulkarni-epri/DistributionTaxonomy
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EPRI is sharing data to address industry gaps.

▪ Taxonomies and License Forms

– https://epri.box.com/s/ikx0xubpiihu698zqlooxgl9jwbd3cc2

▪ Step 1: Complete License Form 

– Creative Commons Attribution

– Creative Commons Attribution + ShareAlike

▪ Step 2: Email ai@epri.com Completed License form(s)

▪ Step 3: EPRI to Send .zip file Download Links

http://www.epri.com/
https://epri.box.com/s/ikx0xubpiihu698zqlooxgl9jwbd3cc2
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https://creativecommons.org/licenses/by/4.0/ https://creativecommons.org/licenses/by-sa/4.0/

http://www.epri.com/
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Labeled Insulator Defect Image Dataset (IDID)

400x4 Defect Images

http://www.epri.com/
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Labeled Synthetic Insulator Defect Image Dataset (S-IDID)

1000 Images

http://www.epri.com/
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Unlabeled Transmission Defect Imagery (UTDI)

1,000 of 50,000

http://www.epri.com/
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Unlabeled Distribution Drone 

Dataset(DDD)

30,000 Images

http://www.epri.com/
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Coming Soon

Ground-based Imagery

http://www.epri.com/


© 2021 Electric Power Research Institute, Inc. All rights reserved.w w w . e p r i . c o m13

Coming Soon

Imagery with Geospatial Data

http://www.epri.com/
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Coming Soon

Distribution Equipment Assemblies

Imagery and Low-res Video

http://www.epri.com/
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https://ieee-dataport.org/competitions/insulator-

defect-detection

Submission-

“INSULATOR DEFECT DETECTION 

ALGORITHM OF TRANSMISSION LINE 

BASED ON YOLOV5”, Nikheel Jain, Dr Jatin 

Bedi, Thapar Institute of Engineering & 

Technology

IoU 
threshold

Corresponding Mean Average 
Precision score

0.5 0.674

0.6 0.670

0.7 0.654

0.8 0.589

0.9 0.159

EPRI is hosting more data science competitions in 2022.

http://www.epri.com/
https://ieee-dataport.org/competitions/insulator-defect-detection
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3 Takeaways

Consider contributing to publicly available AI datasets

Consider contributing to labeling taxonomies and Share-a-

Like datasets

Engage in industry data science competitions

http://www.epri.com/
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Together…Shaping the Future of Energy™

http://www.epri.com/

