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• Coined at Dartmouth College in 1956

• Machines acting rationally (like most

people, most of the time)

• Machine Learning is a subset of AI that 

allows learning without explicit instructions

• The goal is to improve outcomes

Artificial Intelligence (AI) Is Not New



Why Machine Learning

• Increased computing power

• Access to more data
• Volume
• Variety
• Velocity

• Continued research

• The ability to predict likely outcomes



ARTIFICIAL INTELLIGENCE IS EVERYWHERE

It helps reduce risks and uncover hidden patterns to improve results



OK…
So how is AI/ML relevant to utilities?





How do you choose which ones to…

Inspect? Monitor? Repair or 
Replace?

Exercise 
Valves?

Install 
Sensors?



Be proactive Do nothing
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DATA COLLECTION
AND CLEAN UP

DAVINCI LEARNS PIPE RANKING



Better Planning

• 5,000 miles of pipe

• 260,00 pipe segments

• 400,000+ connections

• Challenge: Reducing Non-

Revenue Water (NRW)



Real World Results



VODA.ai’s top-down targeting allocates capital where it matters: 
lowering risk, saving time and money.

Traditional Methods

45 hits within budget 7 hits within budget

more accurate!



Traditional Methods AI/ML

7 45

Improvement



Significant reduction in leakage & 
NRW

Improvement

Improved capital allocation
More informed data-driven decisions



Replacement Planning–When 
Repaving 

• 4,000 miles of pipe

• 190,000 pipe segments

• 250,000 connections

• Challenge: replacement planning 

when repaving the city



AI/ML found 
200% more failures

compared to traditional 
methods

Had no prior failures



 Overlaid DOT Paving Plans with AI/ML LOF Rankings

 Identified areas with high and low LOF

 Coordinated with DOT Crews to avoid replacement of 
good pipes

Estimated savings from by not replacing good pipes when 
repaving the area

$5.4M

Business Impact

Cost avoided
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• 693 miles of pipe

• 46,996 service connections

• Major longitudinal break–causing 

property damage and safety concerns
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Identify hidden patterns in the data

Prior FailuresAge

TRADITIONAL METHODS Actual water main failure, 
First time failureAI/ML
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Smarter Asset–
Management Plan
Business Impact

"...to leverage their AI 

to develop a COF... 

has saved us time and 

budget when it came 

down to 

identifying vulnerable

locations."

3x Better Prediction
with VODA.ai

Karina Yap 
Associate Engineer, Kennedy 

Jenks 

275%
More failures caught with 

VODA.ai



Can we combine all this data analysis 
to make smart real-world decision?



Going beyond LOF analysis to implement COF matrices and determine total system risk

Utilities customize settings according to their specifications or priorities



Turn Risk Analysis  into Real Projects
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Planner uses user-defined business rules 
combined with our calculated LOF, COF, and BRE 
to identify feasible pipes to assess, rehabilitate, 
replace, or monitor.



Understand investment needed to avoid 
large increases in future failures

Create long term plans looking accurately 
at the factors that impact budgets
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AI/ML Based Remaining 
Useful Life



CAPITAL AND O&M 
SPEND

Targeted Leak Detection & Monitoring

Remaining Useful Life

Targeted Replacement & Renewal 

Targeted Valve Maintenance

Faster Repairs to Reduce Risk

TARGETED



Cory Sides
SVP of Sales

cory@voda.ai
704.775.5365

USE SCIENCE.
NOT GUESSWORK

Connect with us

Ally Hyre
Director of Sales - Central

ally.hyre@voda.ai
512.557.1168



VIALYTICS AND THE CITY OF 
COLUMBIA HEIGHTS

ROCHELLE WIDMER, PE
CITY ENGINEER

COLUMBIA HEIGHTS, MN



 First-ring suburb
 Anoka County
 Fully developed city
 ~22,000 residents
 3.5 square miles
 6,460 people per square mile
 5th in the state

 Median annual household income ~$75,000
 73 miles of paved roadways

WELCOME TO COLUMBIA HEIGHTS, MN





 Aging infrastructure
 Rising maintenance costs
 Limited budgets and funding opportunities
 Rising public expectations
 Labor shortage
 Funding tied to asset data

CHALLENGES



 Manual PCI (Pavement Condition Index) rating
 Identifies types of distress and severity
 Typical PCI Rating Scale (ASTM)
 86–100: Good
 71–85: Satisfactory
 56–70: Fair
 41–55: Poor
 26–40: Very Poor
 11–25: Serious
 0–10: Failed 

 Staff-intensive process

PAST PCI RATING PROCESS



 Goals: efficient, consistent, intuitive, and easy
 Benefits of automated data collection
 Significant staff time savings
 Reduced subjectivity
 Visible condition trends
 Funding decisions easier to defend

 Handy mapping interface
 Visualize distress types
 Affordability

REQUIREMENTS



 AI is no longer a futuristic concept
 Many cities already util izing
 Technology that handles complex or repetitive tasks for you
 Software detects road surface conditions
 Predicts failures or deterioration
 Connects with GIS and asset management tools

SOLUTION PROCESS



 AI-powered roadway condition assessments
 Detection abilities
 Single system
 Quick results
 Prioritize based on condition
 Communication across departments
 Meets all  requirements

VIALYTICS



 Condition Assessment
 Conduct road inspections
 AI-based evaluation and rating
 Object recognition

 Work Order Management ToDo
 Create, assign and manage work orders
 Winter service
 Track control
 Asset inventory
 Geotagged images
 Unlimited user accounts

VIALYTICS APPS



 Onboarding and hardware training
 Phone mounts to hood of vehicle 
 Image captured every 10 feet
 GPS for precise location and timestamp
 Consideration for road conditions/visibil ity
 Upload data in office
 AI automatically detects damage

DATA COLLECTION



 Roads clean and dry?
 Enough light?
 Camera focused?
 Able to safely maintain speeds below 40 mph?
 If mounting inside vehicle, is windshield clear?

INSPECTION DRIVE CHECK LIST



Please download 
second session 
file to view video



VIALYTICS – WEB VIEW



CONDITION – STREETS TAB



TREATMENT TAB



WORK ORDERS TAB



ROAD SAFETY ALERTS TAB



ASSETS TAB



MANHOLES AND STORM DRAINS TAB



TRAFFIC SIGNS TAB



TRACK CONTROLS TAB



WINTER SERVICES



ROAD DATABASE (TABLE) TAB



TREATMENT PLANNING (TABLE) TAB



WORK ORDERS (LIST) TAB



ASSETS (LIST) TAB



 Early stages
 Enhanced pavement management program
 Future considerations
 Trails/sidewalks
 Parking lots
 Incorporating winter operations
 Setting staff up with work orders

REVIEW



Rochelle Widmer
rwidmer@columbiaheightsmn.gov

Slater Rush
s.rush@vialytics.com
(640) 241-0807

QUESTIONS?

Cory Sides
cory@voda.ai
(704) 775-5365

Ally Hyre
ally.hyre@voda.ai
(512) 557-1168
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