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PROJECT HYPOTHESIS STATEMENT

The use of publicly or privately available data 
can help reduce financial and reputational risks 
for highway asset management companies 
through improved contract pricing in projects 
which are impacted by external factors. 



EMERGENCY
MAINTENANCE

PREDICTIVE 
MAINTENANCE

REACTIVE 
MAINTENANCE

THE THREE TYPES OF ROAD ASSET MAINTENANCE



OUTSOURCING HIGHWAY MAINTENANCE 
RESPONSIBILITIES HAS PROVEN TO BE 
COST-EFFECTIVE FOR MANY STATES.

 

OUTSOURCING HIGHWAY MAINTENANCE
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Continuous routine and 
preventative maintenance 
activities based on defined 
performance targets  

Specific, identified 
maintenance activities 
on a prescriptive basis

In-house forces at state 
use crews provided by 
contractors paid at fixed 
rates

UNIT/CYCLE

STAFF AUGMENTATION PERFORMANCE-BASED

INDIVIDUAL STAFF HOUR

Contract for specialized 
activities that are paid 
for on an hourly basis



WHAT ARE PERFORMANCE-BASED CONTRACTS?

Longer-term contracts

Can result in large cost savings due 
to larger, more efficient grouping of 
work

Assures the highway management 
company has a stake in the game 
and will act more like an owner

Transfers risk from government 
agency to contractor

 



TRANSFERING RISK

IF PERFORMANCE STANDARDS ARE NOT MET, 
CONTRACTORS FACE FINANCIAL PENALTIES. 



Virginia’s Turnkey Asset 
Management Services (TAMS)

VDOT: MAJOR USER OF PERFORMANCE-BASED 
CONTRACTS FOR OPERATIONS AND MAINTENANCE



VDOT SPENDS ABOUT $1.7 BILLION PER YEAR 
ON MAINTENANCE AND OPERATIONS

BASED ON AVERAGE SPENDING FY 2015 – FY 2018

Source: VDOT Maintenance and Operations Comprehensive Review 2019
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Source: VDOT TAMS Contract Overview Report
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Source: National Conference of State Legislatures P3 State Legislative Update, 2016-2018

THE P3 MODEL IS GAINING RAPID ADOPTION 
IN THE TRANSPORTATION SECTOR



IN
TERN

ATIO
N

A
L 

O
PPO

RTU
N

ITIES
INFRASTRUCTURE ONTARIO’S P3 PROJECTS

Source: https://www.infrastructureontario.ca/projects

27 currently active projects ranging from $300 million (CAD) in 
contract value to over $1.2 billion (CAD).



ROAD ASSET MANAGEMENT FIRMS 
RELY HEAVILY ON INDIVIDUAL EXPERTISE
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ROAD ASSET INVENTORY IS CHALLENGING



Inventory Item: Light Post

Location: I-395 Northbound Lane 
(Mile Marker 11)

Grade: F

Remaining Life: 0 months



Inventory Item: Guardrail

Location: I-95 Southbound Lane (Mile 
Marker 56)

Grade: F

Remaining Life: 0 months



Inventory Item: Pavement Striping

Location: I-395 Northbound Lane 
(Mile Marker 65)

Grade: D

Remaining Life: 9 months



Inventory Item: Sound Barrier

Location: I-495 Westbound Lane 
(Mile Marker 25)

Grade: B-

Remaining Life: 6 months



Firms are also tasked with responding to and 
clearing incidents 24/7 within project limits.

Many incidents go unreported and are the 
responsibility of the contractor.

INCIDENT MANAGEMENT Example: Staunton TAMS
2,779 Incidents over 9 yrs
Range of Cost: $156 to $153,434
Avg Damage Cost: $5,626
Source: Virginia Dept of Transportation



ANALYSIS OF THE ASSETS HEALTH 
AND REMAINING USEFUL LIFE 
ESTIMATES DIRECTLY TRANSLATE TO 
THE PRICE OF THE BID.



ROUTINE CONTRACT COMPLIANCE AUDITS

DOTs perform periodic 
audits to ensure contract 
terms are met.

Auditors measure 
timeliness and rate 
maintenance 
effectiveness.

Poor performance can 
result in liquidated 
damages and penalties of 
20% or more.



SAMPLE 
CONTRACT 
COMPLIANCE 
LANGUAGE

Random Audits 
are conducted

Daily penalty 
assessments

Source: VDOT TAMS Contract 
Overview Report October, 
2014



DATA-DRIVEN INSIGHTS ARE NO LONGER 
A LUXURY. THEY ARE A NECESSITY.



IIM PLATFORM 
COMPONENTS

• Publicly Available Data
• Strategic Partner Data
• II Acquired Data
• Imagery
• Live Video
• Historical Data
• AI 
• ML Models
• Custom Reports
• Virtual Reality Interface
• Augmented Reality 
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This completely changes 
how we would do things. 
I can easily see us increasing 
our pricing accuracy by 
10-20%.”

“



SATELLITE IMAGERY

15cm Resolution
Capturing 4 million 
square kilometers per 
day 
Multiple looks per day
Processed with Machine 
Learning techniques to 
extract data 



LIDAR IMAGERY
1 cm Resolution
Collected on Demand



Street View 

•High resolution 4k and above allow for detailed analysis

•ML extracts data

•AI provides accurate predictions

•Partner, Internal and Customer Fed imagery

**Change photo for one of WWB

TAGGING ASSETS WITH STREET VIEW IMAGERY
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CROWDSOURCING PHOTOS TO DETECT ANOMALIES



HISTORICAL DATA CAN BE USED TO AUGMENT ML MODELS



PRECISION AND BID PROCESS

• Increased accuracy on projections

**Photo will show calculations being taken from overhead

USING AI TO PREDICT PROJECT COST LIABILITIES



TRANSITION PROCESS

• Value on the process w/example

Photo will ID discrepancies and calculate useful life

CATEGORIZING AND ASSESSING 
ASSETS USING MACHINE LEARNING



COMPLIANCE REPORTING COMPLIANCE REQUIREMENTS



DATA-DRIVEN MANAGEMENT LOWERS 
OPERATIONS AND MAINTENANCE COSTS



Facial images, car number plates, and other 
data that would allow an individual to be 
identified need to be obscured.
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TAXATION WITHOUT REPRESENTATION
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provider’s data sets

● Enact clear data disclosure 
policies

● Implement and maintain 
administrative, physical and 
technical safeguards 



COMMERCIAL MODEL

Data repository 
aggregating multiple data 
sources for rapid access. 
Includes satellite, CCTV and 
road sensors.

B2B subscription-based 
model. License fee per user. 
Environment allows users 
to annotate and document 
observations.   

PLATFORM AS A SERVICE



COMMERCIAL MODEL

Use Machine learning to 
combine data sources and 
deliver highly accurate 
forecasts. 

Information captured by 
users will improve the 
accuracy over time.

Pay for what you use: No 
minimum fees or upfront 
commitments. 

FORECASTING AS A SERVICE



COMMERCIAL MODEL

Analysts develop custom 
reports for: 

● Data preparation and 
workflow auditing

● Simulation and scenario 
analysis

● Economic impact 
analysis

● Industry Trends

CONSULTING SERVICES



PRODUCT DEVELOPMENT ROADMAP

● Navigate and 
document assets 
leveraging VR and 
AR

● Annotate 
on-the-fly records 
captured in 
database

● Forecasts future 
events based on 
historical data 

● Object Recognition

● Anomaly detection 

● Crowdsource ML 
training data 

● Custom model to 
address project 
specifics

● Compliance reports. 
Automate work 
order generation 
and closure

● Quality and 
accuracy control for 
bids leveraging bid 
predict functionality

● ML deployed on 
edge devices. 
Inferring on the 
edge

● ML deployed on 
live footage. 
Reduce the 
administrative 
burden

PHASE 1 PHASE 2 PHASE 3 PHASE 4



PRE- COMMERCIAL
Work backwards from asset 
manager challenge 

Reduce administrative 
burden and de-risk project 
leveraging data 

Leverage success with 
reference customer in 
promoting solution

LOI from asset management 
contingent on success with 
MVP

PRODUCT DEVELOPMENT



COMMERCIAL PRODUCT
Publish website - Main channel to 
deploy services

Co-author technical paper with 
reference customer 

Publish case study with 
reference customer

Exhibit at infrastructure 
maintenance trade shows

P3C Dallas 

Targeted ad campaigns 
leveraging LinkedIn 

GO TO MARKET STRATEGY
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INTELLIGENT 
INFRASTRUCTURE 
MANAGEMENT



WHAT WE LEARNED

Wealth of applicable public and private data is 
available today

We built a viable product using virtual and 
augmented reality and forecasting models

Industry players have expressed interest in 
partnering with us to develop our solution



Five Forces 



SWOT Analysis 



We Make No Representations and Warranties use in Appendix

3 

● Fitness for a particular purpose, 
● Noninfringement, 
● Interruption of service, 
● Accuracy, or that the data is error free 
● Arising from the information supplied by any third party data supplier

This data is furnished by third parties which may be obtained by them directly or through another third party(ies). We have 
no control over the accuracy, quality or timeliness of the data.  



Key Personas We Need  (Melba recommends use in Appendix) 

Data Engineering

● Building the platform for which all data is 
collected, organized, and analyzed

● Ingesting all data into this platform
● Cleanse data ingested into data platform
● Prep data for analysis based on guidance 

from data modelers and data 
analysts/scientists

● Maintain and support these environments 
to ensure reliability and performance

Data Analytics

● Work with Data Engineering to ensure 
data is properly structured and complete 
for analysis

● Develop and support internal and 
external customers decision makers by 
providing easy to use data tools and 
guidance on how to use them

● Coordinate with Data Science team 
deeper studies that should be performed 
and any preliminary findings

● Develop and provide analytics platform 
for internal and external customers users 
to find and interact with data

Data Science

● Work with Data Engineering and Data 
Analytics teams to ensure sufficient data 
is being collected and is organized in a 
proper way for use

● Support strategic decision that will have a 
great impact to the internal business or 
customers

● Work with Data Analytics to uncover 
deeper questions to explore using 
statistical and machine learning methods

● Build intelligence systems that can 
enhance the business’ processes and 
products

● Provide guidance and mentorship to 
internal and external customers on 
proper interpretation of data and how to 
test hypothesis



Available Market (Melba recommends use in Appendix)


