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Intelligent Grid

~8,000 Tested Practitioners

China

150+ Offices

TRC Offices

TRC is a global partner delivering
unique resolutions that help our clients
adapt to new possibilities via our
network of over 150 offices.

Environmental &
Infrastructure

Local Partner
Global Reach
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Al Delivery Expertise Y 4 TRC

As an Al Integrator, we help utilities find best of breed solutions across the delivery lifecycle. When existing industry solutions aren’t
available or don’t pass muster, our capabilities can fill the gaps. We also provide skills and capacity to ready the enterprise for Al
implementation from data engineering to systems integration. We have expertise in the platforms of key partners. We can leverage that
expertise to help develop requirements, define use cases, develop roadmaps and plan integrations (including specialized Al use cases).

Key partners and
certifications

Strategic Delivery Relationships:
Our partnerships serve as the cornerstone to

[ ]
delivering successful Al projects for utilities. @ esr piiner Network
A Microsoft Azure
Utility Network upgrade S A tC years delivering & ThinkLabs
roadmaps in
powered by Al

the last five years Al solutions

noteworthyai

Dedicated Al professionals zl"gif’:‘”"
domestic + offshore in use today @
GeoCam m
System Integration Proven methodology for Al POC’s, W °
projects Pilots & Programs a S FME ¢

by Safe Seftware
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Climate Change Requires Adaptation & Resilience “') TRC

Increased volume & severity of
extreme weather events—
impacting consumption and
damaging infrastructure

Natural disasters are having greater financial impact

$807.3B total cost in past 10 years

119 events >$1B in past 10 years

$95B in damages from 22 events in 2020 (record high)

$26.3B cost from two hurricanes in 2020 (Laura, Sally)




Operational Challenges ‘) TRC

Electric Grid / $5 Tl'i I I iO n

7 million miles of Of ASSGtS

Transmission and Are More Than to modernize
Distribution Lines
30 Years Old
At current rate...
R _af Will take
Gas Pipelines - of Assets
1.3M miles of Are More Than 230 Yea rs
gas mains
50 Years Old to Replace
DER/DERMS and Skills Gaps and Carbon Management

adaptive operations generational turnover and ESG



Changing patterns in consumption and demand

by 2030, electricity
demand is projected
at 515 to 720 terawatt-
hour (TWh)!

... up from 180 to 290
TWh in 2024

<5 TRC

15% to 17%
compound
annual growth
rate

Source: Deloitte

150+ new
EV sales growing at 8% YoY manufacturing facilities with 25 states are accelerating

account for 9% of new car sales. annual usage exceeding 13,000 GWh the adoption of heat pumps



Why Organizations are Adopting Al

<5 TRC

4 ™
Reducing : : :
: . Improving Improve Augmenting Skyrocketing
Imlg;%\illligﬁci”d RC; ::2?;?011 Customer Operational Staff and Public Demand over
Time Experience Efficiency Safety next 10 years
. y,

Ways to Accomplish

Remote
Assessment and
Detection

Advanced Analytics
+ Forecasting

Higher Data Quality

Increasing

Accessibility to
Insights

Harvesting
Unstructured Data
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USE CASE: Optimized Infrastructure Operations

Al-powered 3D Facility Mapping

Handheld Camera — fast and easy to use
Staff can be quickly trained to operate cameras

Flexible Collection
All aspects captured, mountable on autonomous platforms & drones

High-definition data supports a variety of functions
Risk assessment, asset management, maintenance, planning, design

AlI/ML processing into a range of data products
Utility Network GIS data, 3D shapes, photo-realistic renderings,
digital twin (virtual walkthrough)

Key Benefits:

Virtual inspections and pre-visits will provide significant
benefits and cost-savings, avoiding 000s of truck rolls per
year

A modern, digital approach replaces an archaic, manually
intensive process (hand drawn isometric drawings)

Improved predictive risk forecasting with high fidelity network
models increases confidence for decision-makers




USE CASE: Optimized Infrastructure Operations

Al-powered Automated Conflation accelerates data quality improvement

TRC’s advanced Al/ML algorithms are used to identify precise asset locations and auto-generate shift vectors
to improve the spatial quality of GIS data through the process of conflation.
This automation allows utilities to capitalize the associated expenses vs. manual data cleansing efforts which fall under O&M budgets.

Feature Extraction — CV model identifies Automated Shift Vector Creation - Model identifies
and extracts target features matches and generates shift vectors

S lod

Key Value Drivers

* Improved spatial accuracy

* Accelerated conflation timeline
* Handles varied data sources
 Continuously improving results
* Flexible execution

» Capitalized expense

Key Benefit: Manually locating 400 poles per day would take 30 years to complete.
The Al-enabled auto-conflation workflow precisely located and labeled 5.4 million poles within 15 months.



USE CASE: Expanded Information Accessibility, augmented workforce capacity

Agentic Al democratizes access to
decision data from the field to the

boardroom

= Improved accessibility to operational data
Chat experience allows users to ask data questions using

natural language in their own words

= Empowers field work
Enables real time access to data needed to efficiently and

effectively complete work in the field

= Executive insights
Access for decision-makers to data and analysis on the spot

= Secure and trustworthy Al
Data stay within the customer’s control and are not exposed

to LLMs, interfaces to existing enterprise systems

Key Benefits:

+ Decisions aren’t held up by waiting for answers to simple
data queries and analyses

* Non-technical users can utilize enterprise data more easily
« Users interact with data using a familiar, modern interface
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CYou
‘Show all of the electric devices that are
streetlights that are within 1000 meters of

235 Douglas Ave
2]
Al O :
The query response lists a total of 7 3
(%]

W& electric devices that are streetlights within

4 1000 meters of 235 Douglas Ave.
hal — PR T S TN W T IS L —
Centennial Park "‘gj:;f,,i,‘-‘
E Aurora Ave
ohn's — ~ -
I Church Naperville Central g; Highlands
Esri Community Maps Contributors, City of Napegville, Co Powered by Esni
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Find the closest medium voltage

‘transformer within 100 meters of 205
Cortez Ct and perform a downstream trace

Al ©

The query response indicates a mix of
asset group codes from the electric device,
assembly, and line tables. Here's a
" summary based on the provided asset
group codes and their corresponding
names:

Esri Community Maps Contributors, City of Naperville, Co Powered by Esri



Integration with ArcGIS Field Maps )

GPS enabled
Take photos
Smart form logic

Edit Point/Line/Polygon
data

Offline mode

Navigation/Directions

(_

GPS device not connected

x  Collect

@ AT&T

33.505500°N 84.614900°W

Collected

WY ATRT

Descriptors

Yes

Yes



ArcGIS Online (AGOL) &

» Hosting web GIS layers
Home Gallery Map Scene Notebooks Groups Content Organization Q f
=M ing GIS dat
anaglng a a Content My content My favorites My groups My organ
. New item ‘ 88 Create app Q  Search All my content
» Creating web maps
[] | 1-60of 396
Folders Y
I 1 1 Titl Modified
= Designing field apps e - vedfied -
Q_ Filter folders -
Layers X 3= Propertie
" F‘E All my content
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Data Flow

Image Extraction

ArcGIS Field

AWS

—_—

Al Model

—

Maps

Feature
Service

QC Flag
Feature
Service
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Results
Comparison
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IR Model Checking
= Streetlights

Transformers

Regulators

Reclosures

Capacitors

e

GPS accuracy 52.4 ft + 30 ft
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Image Recognition Overview

Well-established field within Al

Pretrained models available

Some Common Tasks
- Image Classification
— Object Detection

— Image Segmentation
- Semantic Segmentation

- Instance Segmentation

Model Development Process
1. Gathering Data

2. Training

3. Deployment




Gathering Data

= Existing photos are sampled for training

= Equipment types that we want to detect are
labeled manually using annotation
programs (time consuming!)

= Annotation Programs
— Scalabel (Shown on the right)
- AWS Ground Truth
— Roboflow

2D Segmentation

Category ®\ @\ C\
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Training

= Utilize proven deep learning models with pretrained weights
— Mask R-CNN with ResNet backbone
— Detectron?2 library

* Training requires GPU
— Google Colab
- AWS Sagemaker
- Roughly 12-16 GB VRAM

» Small dataset
— 650 labeled images



<5 TRC

Deployment

» Detectron2 trained model weights exported

» Flexible options using AWS Sagemaker
— Real-time Inference
— Asynchronous Inference
— Serverless Inference
— Batch Transform

= Sagemaker Batch Transform
— Batch prediction
— Automatically spin up instances
— Relies on S3 for input and saving results

—_— —_—
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Demo
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Challenges to implementing Al Solutions ‘7 TRC

= Concerns about Al trust & reliability.

Access to and work done in critical facilities is limited by security measures.

Policy and regulatory barriers are impediments to Al-based approaches.

Fragmented approaches to data management are challenging.

GeoAl data pipelines require new skKills.

Challenges with data costs as capital expenses.



Q&A
Thanks!

Please let us know if you have any
questions!

Kevin Surbella

Matthew Kotva

Todd Slind

Amit Sinha

© TRC Companies, Inc. All rights reserved

S TRC

27


mailto:ksurbella@trccompanies.com
mailto:mkotva@trccompanies.com
mailto:tslind@trccompanies.com
mailto:ainha@trccompanies.com

	Slide 1: Developing AI Models for  Geospatial Solutions
	Slide 2
	Slide 3
	Slide 4
	Slide 5: Need for AI
	Slide 6
	Slide 7
	Slide 8
	Slide 9: Why Organizations are Adopting AI
	Slide 10: AI Geospatial Solutions
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Demo
	Slide 18
	Slide 19: Developing AI Models
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24: Demo
	Slide 25: Lessons Learned
	Slide 26
	Slide 27

