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EPRI's research aim is to advance autonomous inspections.

The inspection process can consist of two steps:

Data Collection Data Analysis
Imagery, Video, LiDAR, etc Broken fiberglass arm and missing phase

conductors
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Visual inspections are complex and subjective.
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EPRI’s Taxonomies and Ontologies
e Distribution Taxonomy V0.9
* Transmission Taxonomy V0.6

Available here:
https://epri.box.com/s/ikxOxubpiihu69
8zqlooxgl9jwbd3cc2

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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Al/ML-based inspection models need to improve.

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...

www.epri.com
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Inspection Workflow Impact
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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:

= Pll 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

www.epri.com © 2021 Electric

Power

Research Institute, Inc. All rights reserved.
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EPRI is sharing data to address industry gaps.

= Taxonomies and License Forms
— https://epri.box.com/s/ikxOxubpiihu698zqglooxgl9jwbd3cc?2

= 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

www.epri.com © 2021 Electric Power Research Institute, Inc. All rights reserved .
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Attribution-ShareAlike 4.0 International
Attribution 4.0 International (CC BY 4.0) (CC BY-SA 4.0)

This is a human-readable summary of (and not a substitute for) the license. Disclaimer. Thisis ahuman-readable summary of (and not a substitute for) the license. Disclaimer.
You are free to:
You are free to: o
gultu,.e &e, @y
‘,‘c?’ Share — copy and redistribute the material in any medium or format > ROVED fFOR
Share — copy and redistribute the material in any medium or format - OVED FOR APP
pPR Adapt — remix, transform, and build upon the material Wor*®
Adapt — remix, transform, and build upon the material Wor®® for any purpose, even commercially.
for any purpose, even commercially.
The licensor cannot revoke these freedoms as long as you follow the license terms.
The licensor cannot revoke these freedoms as long as you follow the license terms.
Under the following terms:
Under the following terms: - _ , o ,
® Attribution — You must give appropriate credit, provide a link to the license,
and indicate if changes were made. You may do so in any reasonable manner,
Attribution — You must give appropriate credit, provide a link to the license, but not in any way that suggests the licensor endorses you or your use.
and indicate if changes were made. You may do so in any reasonable manner, ShareAlike — If you remix, transform, or build upon the material, you must
but not in any way that suggests the licensor endorses you or your use. distribute your contributions under the same license as the original.
No additional restrictions — You may not apply legal terms or technological .. .. :
hat legall ] hers f doi hine the | No additional restrictions — You may not apply legal terms or technological
I asHIes thatiegatiyirestrictothersuramicol ng anything Eielice hse permits, measures that legally restrict others from doing anything the license permits.
https://creativecommons.org/licenses/by/4.0/ https://creativecommons.org/licenses/by-sa/4.0/
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Labeled Synthetic Insuloior Defec’rllmdge Do’rdse’r (S-IDID)
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EPRI is hosting more data science competitions in 2022.

|EEEDataPort

INSULATOR DEFECT DETECTION

View Edit Webform Results

08/11/2021 to 10/30/2021
Dexter Lewis
Pratik Kulkarni

Dexter Lewis
Tue, 09/21/2021 - 17:59

10.21227 vkdw-x769

Creative Commons Attribution @@

& ACCESS DATASET = SHARE/EMBED

ABSTRACT

Electric utilities collect imagery and video to inspect transmission and distribution infrastructure. Utilities use this information to identify infrastructure
defects and prioritize maintenance decisions. The ability to collect these data is quickly outpacing the ability to analyze it. Today'’s data interpretation
solutions rely on human-in-the-loop workflows. This is time consuming, costly, and inspection quality can be subjective. It's likely some of these
inspection tasks can be automated by leveraging machine learning technigues and artificial intelligence

Instructions:

Data description:

The Insulator Defect Image Dataset (IDID) consists of labeled high quality images of transmission line insulators. The images have insulator string as the
primary subject and parent class. These images contain 3 sub-classes:

1. Flashover damage insulator shell

2. Broken insulator shell

3. Good insulator shell.

Submission Requirements:

The submission should be a csv file with format (imogeid, PredictionString)

Here, the image_id is the image name and PredicionString consists of (Class |D, confidence_score, xmin, ymin, xmax, ymax)
The Class |1Ds are as follows - O'broken , 1:flashed, 2:good, 3rinsulator

Example:

www.epri.com

COMPETITIONS SUBMIT A DATASET QSEARCH

<IEEE

Archived Competition

roa .
& 574 Views

Artificial Intelligence
Image Processing

Keywords: Porcelain Insulators

COMPETITION DATASET FILES

[3] Train_IDID_V1 2.zip (2.26 GB)

[B] TestIniD 2ip (597.6 MB)

& ACCESS ON AWS

DOCUMENTATION

Readhle V1.2 for IDID.pdf (238.16 KE)

Analysis

Insulator Defect Detection algorithm of

transmission line based on Yolovs

Submitted by: MIKHEEL JAIN

Insulator Defect Detection Algorithm of

© 2021 Electric Power Research Institute, Inc. All rights reserved.

Submission-

“‘INSULATOR DEFECT DETECTION
ALGORITHM OF TRANSMISSION LINE
BASED ON YOLOVS5”, Nikheel Jain, Dr Jatin
Bedi, Thapar Institute of Engineering &
Technology

threshold

loU 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

https://ieee-dataport.org/competitions/insulator-

defect-detection
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3 Takeaways
Consider contributing to publicly available Al datasets

Consider contributing to labeling taxonomies and Share-a-
Like datasets

Engage in industry data science competitions
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