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1 Executive Summary

The Massachusetts Department of Transportation (MassDOT) seeks to revolutionize its roadway
management and safety protocols by integrating advanced telematics data into its operations. This
initiative aims to harness real-time data from vehicles across the state to improve pavement condition
assessments, enable precise spot improvements, optimize snow and ice operations, and maintain high-
quality roadway markings.

Key Strategies

e Continuous Pavement Monitoring: Implementing a system that utilizes telematics data for ongoing
assessment of pavement conditions, moving beyond annual surveys to a more dynamic, real-time
monitoring approach.

o Real-Time Pothole Detection and Management: Developing an automated pothole detection
system powered by telematics data, enabling immediate identification and prioritization of road
repairs.

e Dynamic Snow and Ice Response: Leveraging telematics insights into road surface conditions to
inform and optimize the deployment of snow and ice removal resources, ensuring roads remain safe
under winter weather conditions.

o Roadway Marking Quality Assessment: Utilizing vehicle sensor data to evaluate the visibility and
condition of roadway markings continuously, facilitating timely maintenance and repainting efforts.

Implementation

e Data Aggregation and Analysis: Establish a centralized platform for the aggregation and analysis of
telematics data, employing advanced algorithms to translate raw data into actionable insights for
roadway maintenance and safety improvements.

o Collaborative Partnerships: Forge partnerships with vehicle manufacturers, telematics service
providers, and local communities to ensure a comprehensive data collection and sharing framework.

e Public Engagement: Deploy public reporting tools and mobile applications to engage Massachusetts
residents in the road maintenance process, enhancing community response and participation.

Expected Outcomes

o Enhanced Road Safety: By addressing roadway issues proactively, the initiative aims to significantly
reduce accident rates and improve overall road safety for all users.

e Operational Efficiency: Real-time data-driven decision-making will streamline MassDOT’s
operations, ensuring resources are allocated efficiently and effectively.

e Improved Public Satisfaction: Through timely maintenance and transparent communication, the
project seeks to boost public satisfaction with Massachusetts’ road infrastructure.

Conclusion

The integration of telematics data into MassDOT’s operational framework represents a forward-thinking
approach to roadway management. By embracing technology and data analytics, Massachusetts sets a
precedent for innovative, safe, and efficient transportation infrastructure management, paving the way
for a safer, more responsive, and connected road network.
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2 Area of Interest 2 — Movement Telematics

2.1 What are we able to learn about the relationship between distracted driving

and land use (or other variables)?

In response to the inquiry regarding the relationship between distracted driving and land use (among
other variables), it's important to note that telematics data provides a comprehensive and nuanced
understanding of driving behaviors across different environments. This data, when analyzed, can reveal
significant insights into how various factors, including land use, influence distracted driving patterns.
Here’s a summary of the key learnings and implications:

Insights into Distracted Driving and Land Use

1.

Urban vs. Rural Distinctions: Distracted driving behaviors often vary between urban and rural
settings. In urban areas, the high density of intersections, traffic signals, and pedestrian crosswalks
may lead to more frequent short-duration distractions. Rural areas might see longer periods of
distraction, possibly due to the monotony of long stretches of road or overconfidence in less
crowded driving conditions.

Commercial and Residential Areas: The nature of land use (commercial, residential, industrial, etc.)
significantly influences distracted driving incidents. Commercial areas, with their plethora of signs,
storefronts, and activity, might induce more visual distractions. Conversely, residential areas,
especially those with lower traffic volumes, might lead to complacency and increased use of mobile
devices.

Time and Contextual Variables: Time-related variables, such as rush hours, weekend nights, or
holiday seasons, play a crucial role. For instance, the end-of-work rush hour in urban and
commercial districts may see increased distracted driving due to individuals multitasking in traffic.

Seasonal and Weather Impacts: Seasonal variations and weather conditions also affect distracted
driving patterns. Poor weather conditions might lead to cautious driving but can also increase
cognitive distraction as drivers navigate adverse conditions.

Application of Insights

Targeted Safety Interventions: Understanding the relationship between land use and distracted
driving enables the design of targeted safety interventions. For urban areas, enhancing road signage
clarity and reducing visual clutter can mitigate distractions. In rural settings, periodic road features
that demand driver attention could help reduce long-duration distractions.

Policy and Planning Considerations: Insights into how land use influences distracted driving can
inform urban planning and traffic management policies. This could involve the strategic placement
of billboards, the design of pedestrian zones, or the implementation of traffic calming measures in
areas prone to high distracted driving incidents.

Educational Campaigns: Tailored educational campaigns can address the specific types of
distractions prevalent in different areas. For example, campaigns in urban areas could focus on the
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dangers of intersection distractions, while rural campaigns might emphasize the risks of long-
duration distractions.

o Technology-Driven Solutions: Leveraging technology, such as apps that limit smartphone
functionality while driving, can be particularly effective in areas with high rates of mobile phone-
related distractions. The deployment of these technologies can be prioritized based on the analysis
of distracted driving patterns related to land use and other variables.

Conclusion

Telematics data reveals a complex relationship between distracted driving and variables like land use,
time, and environmental conditions. By harnessing these insights, stakeholders can implement more
effective, contextually relevant strategies to combat distracted driving and enhance roadway safety. This
approach underscores the importance of data-driven decision-making in addressing traffic safety
challenges.

2.2 Is there a geographic correlation between different types of poor driving
behavior (speeding, distraction, harsh braking, etc.)?

Exploring telematics data reveals a clear geographic correlation between different types of poor driving
behaviors, such as speeding, distraction, and harsh braking. This correlation is influenced by a variety of
factors including road design, traffic flow, urban versus rural settings, and the presence of specific
landmarks or facilities. Here’s how these behaviors often correlate geographically:

Speeding

o Highways and Rural Roads: Speeding is more prevalent on highways and in rural areas where traffic
is lighter and speed limits are higher. Drivers are more likely to exceed speed limits due to the open
road environment and perceived lower risk of enforcement.

o Transitional Zones: Areas where speed limits change, such as the approach to urban areas from
highways, often see increased incidents of speeding as drivers adjust to the new speed limits.

Distraction

e Urban and Commercial Areas: Distracted driving incidents tend to cluster in urban and commercial
areas where drivers are bombarded with more visual and auditory distractions, including billboards,
shop fronts, and pedestrian traffic.

e Near Schools and Construction Sites: These areas also see higher rates of distraction due to the
need for heightened alertness and the presence of unexpected obstacles or movements.

Harsh Braking

e Areas Prone to Congestion: Urban intersections, especially those with frequent stop-and-go traffic,
often correlate with incidents of harsh braking. Drivers may respond abruptly to unexpected traffic
flow changes or to the actions of other road users.

o Near Traffic Lights and Stop Signs: Harsh braking is common near traffic control signals and signs,
indicating either distracted driving or aggressive driving behavior as drivers attempt to beat the light
or stop at the last moment.

Geographic Patterns and Safety Interventions
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The recognition of these geographic correlations allows for targeted safety interventions:

e Road Design and Traffic Management: Adjusting road designs and traffic flow management to
account for areas prone to specific poor driving behaviors can mitigate risks. For example,
implementing roundabouts in areas with frequent harsh braking can smooth traffic flow and reduce
the need for stopping.

o Focused Enforcement and Signage: Placing speed cameras or increasing police patrols in known
speeding hotspots, and enhancing signage in areas prone to distracted driving can deter poor
behaviors.

e Public Awareness Campaigns: Tailored campaigns that address the specific driving issues of an area
can raise awareness and change driver behavior. For instance, highlighting the dangers of distracted
driving in urban centers or the risks of speeding in rural areas.

Conclusion

The geographic correlation between different types of poor driving behavior underscores the
importance of using data-driven approaches to enhance road safety. By identifying and understanding
these correlations, transportation authorities can develop more effective strategies that are tailored to
the specific needs and challenges of different areas, ultimately reducing incidents and improving overall
traffic safety.

2.3 How might we use telematics to inform traffic signal timing and phasing to
improve safety for Vulnerable Road Users?

Using telematics to inform traffic signal timing and phasing presents a dynamic approach to enhance
road safety, particularly for vulnerable road users (VRUs) such as pedestrians, cyclists, and motorcyclists.
Here's a structured plan on how telematics data can be leveraged for this purpose:

1. Data Collection and Analysis

o Traffic Flow Analysis: Utilize telematics data from vehicles to analyze traffic flow patterns at
intersections. This includes identifying peak traffic volumes, average stop times, and the flow of
turning vehicles.

o VRU Movement Patterns: Combine telematics data with pedestrian and cyclist tracking
technologies (e.g., mobile GPS data, pedestrian crosswalk button presses) to understand VRU
movement patterns, including peak crossing times and routes.

¢ Incident Hotspots Identification: Analyze telematics data for sudden decelerations, harsh braking,
and near-miss incidents to identify potential conflict points between vehicles and VRUs.

Adaptive Signal Timing Adjustments

o Peak Time Adjustments: Adjust traffic signal timings during peak pedestrian and cyclist movement
times to ensure longer crossing phases, allowing VRUs more time to safely cross.

o Dynamic Phasing: Implement dynamic signal phasing that can adjust in real-time based on live
telematics data, ensuring that when increased VRU activity is detected, traffic signals can
automatically allocate more green time for crossings.

o Leading Pedestrian Intervals (LPIs): Use telematics data to implement LPls, giving pedestrians a
head start over vehicles when entering an intersection, thereby increasing their visibility and
reducing conflicts with turning vehicles.
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Advanced Warning Systems

e Predictive Analytics: Utilize telematics data to predict high-risk scenarios for VRUs at intersections
and deploy advanced warning signals to drivers, reducing the likelihood of collisions.

e Vehicle-to-Infrastructure (V2I) Communication: Develop V2| solutions that allow vehicles to
communicate with traffic signals. For instance, if a vehicle is detected speeding towards an
intersection, the system could delay the green light for crossing pedestrians until the vehicle has
passed.

Evaluation and Continuous Improvement

o Safety Performance Indicators: Establish safety performance indicators (SPIs) to evaluate the
effectiveness of telematics-informed signal timing changes. SPIs might include the number of VRU-
related incidents at intersections, VRU crossing times, and compliance rates with signal timings.

o Feedback Loops: Create mechanisms for collecting feedback from VRUs and drivers about their
experiences with the new signal timings. This could be done through mobile apps, social media, or
local government websites.

e Data-Driven Adjustments: Continuously monitor telematics and feedback data to refine and adjust
signal timings and phasing to ensure optimal safety outcomes for VRUs.

Conclusion

Leveraging telematics for traffic signal timing and phasing offers a proactive and responsive approach to
improving safety for vulnerable road users. By integrating real-time vehicle data with insights into VRU
behaviors and needs, transportation authorities can create safer, more efficient urban environments
that prioritize the well-being of all road users. This approach not only enhances safety but also fosters a
more inclusive and accessible urban mobility landscape.

2.4 How might we use telematics information, such as driver distraction or
seatbelt use, to inform driver education activities and campaigns?

Telematics information provides a wealth of data about driver behaviors, including instances of driver
distraction and seatbelt use. Leveraging this data can significantly enhance the effectiveness of driver
education activities and campaigns by tailoring them to address specific risky behaviors identified
through telematics insights. Here’s how this can be achieved:

Identifying Key Behaviors and Trends

o Data Analysis: Analyze telematics data to identify prevalent risky behaviors among drivers, such as
high rates of distraction (e.g., phone use while driving) or low seatbelt usage. This involves collecting
and analyzing data points like sudden stops, rapid acceleration, and usage patterns that indicate
phone use.

e Trend Spotting: Look for trends in the data that may indicate specific times, locations, or contexts
where risky behaviors are most common. For instance, increased distraction might be noted during
rush hour traffic or in specific areas with heavy commercial advertisements.

Tailoring Educational Content

o Targeted Messages: Develop educational materials that specifically address the risky behaviors
identified. For instance, if telematics data reveal a high incidence of distraction due to mobile phone
use, create campaigns focusing on the dangers of texting and driving.
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Context-Specific Scenarios: Use the data to create relatable scenarios that depict the consequences
of such behaviors. Real-world examples derived from telematics trends can make the dangers more
tangible for drivers.

Delivering Personalized Feedback

Individual Reports: Offer drivers access to their personal telematics data through a mobile app or
online dashboard, highlighting instances of risky behavior along with personalized advice and
educational content.

Progress Tracking: Allow drivers to track their improvements over time, encouraging them to adopt
safer driving habits through positive reinforcement and gamified challenges.

Integrating with Existing Campaigns

Cross-Platform Utilization: Integrate telematics-based insights into existing driver education
programs and campaigns, ensuring a consistent message across all platforms, from social media to
driver’s education courses.

Collaboration with Influencers: Partner with local influencers or community leaders to disseminate
telematics-informed educational content, increasing its reach and impact.

Engaging Interactive and Immersive Technologies

Simulations and VR: Develop simulations or virtual reality (VR) experiences that allow drivers to
safely experience the potential consequences of distracted driving or not wearing a seatbelt, based
on scenarios generated from telematics data.

Interactive Workshops: Host workshops where participants can engage with the telematics data,
learn about the science of safe driving, and participate in interactive learning activities designed
around the data.

Continuous Evaluation and Adaptation

Feedback Loops: Collect feedback from participants and continuously monitor telematics data to
assess the impact of education activities and campaigns. Use this feedback to refine and adapt the
content and delivery methods.

Success Stories: Share success stories of individuals or communities that have improved their driving
behaviors as a result of the campaign, creating positive role models and reinforcing the campaign’s
message.

Conclusion

By harnessing telematics data, driver education activities and campaigns can become more targeted,
personalized, and impactful. This approach not only addresses specific risky behaviors with tailored
educational content but also leverages technology to engage drivers in their own safety journey,
fostering a culture of responsibility and continuous improvement on the road.

2.5 Beyond aggregated and anonymized driver behaviors, can vehicle data like

low tire pressure, brake wear, or wiper information be used in creative ways
to improve safety?
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Absolutely, vehicle data such as low tire pressure, brake wear, or wiper information can be harnessed in
innovative ways to enhance road safety significantly. Here’s how these data points could be creatively
used:

Predictive Maintenance and Safety Alerts

Maintenance Notifications: Utilize data on tire pressure and brake wear to provide drivers with
predictive maintenance alerts. By informing drivers of potential issues before they become
hazardous, accidents related to tire failures or brake malfunctions can be prevented.

Real-Time Safety Warnings: For example, if a vehicle’s tire pressure drops suddenly, an immediate
alert could warn the driver of a potential flat tire, advising them to slow down and seek repair.
Similarly, information on brake wear can prompt drivers to get their brakes checked and serviced,
ensuring the vehicle remains safe to operate.

Enhancing Weather-Related Safety

Wiper Activation Data for Weather Alerts: Use wiper activation data as a proxy for inclement
weather conditions. Aggregating this data across vehicles in a particular area can help to identify
real-time weather conditions, enabling traffic management centers to issue targeted weather alerts
to drivers, such as warnings about slippery roads or reduced visibility.

Adaptive Driving Recommendations: Based on the combined data of wiper usage, tire pressure, and
brake condition, create adaptive driving recommendations for motorists. For instance, during heavy
rain, vehicles with worn tires or brakes could receive cautionary messages recommending lower
driving speeds and increased following distances.

Road Condition Monitoring

Infrastructure Feedback Loop: Vehicles with low tire pressure or significant brake wear may
experience different handling characteristics on poor road surfaces. By analyzing such data in
conjunction with GPS locations, authorities can identify and prioritize repairs on road sections that
cause excessive wear or pose a risk to vehicles in suboptimal condition.

Pothole and Hazard Detection: Use an aggregation of sudden tire pressure changes and harsh
braking incidents to map out potential road hazards like potholes or debris. This can inform not only
other drivers but also road maintenance teams about areas that need attention.

Insurance and Incentives

Insurance Premium Adjustments: Share aggregated and anonymized data with insurance
companies to adjust premiums based on vehicle maintenance and safety practices. Drivers who
maintain their vehicles well (evidenced by consistent tire pressure and minimal brake wear) could
benefit from lower premiums.

Maintenance Incentives: Partner with automotive service providers to offer discounts or incentives
for timely maintenance based on vehicle data. This could encourage drivers to keep their vehicles in
top condition, indirectly promoting road safety.

Enhancing Emergency Response

Accident Severity Prediction: In the event of a crash, data on the vehicle’s condition (e.g., tire
pressure, brake wear) could be automatically sent to emergency responders, providing them with
valuable information about the vehicle's state prior to the accident. This could help in assessing the
potential severity of the crash and prioritizing emergency responses.
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Educational Campaigns

e Targeted Educational Content: Use data trends to create educational campaigns highlighting the
importance of regular vehicle maintenance. For example, showcasing the dangers of driving with
low tire pressure or worn brakes through real-life examples or simulations can raise awareness and
promote safer driving habits.

Conclusion

Through creative application, vehicle maintenance data can serve as a powerful tool in enhancing road
safety, not just by preventing mechanical failures but also by contributing to a broader ecosystem of
road condition monitoring, weather safety, and driver education. This proactive and data-driven
approach to safety can significantly reduce accidents and improve overall traffic conditions.

2.6 What are the societal benefits of better pavement condition for non-
motorists?

Improving pavement condition holds substantial societal benefits for non-motorists, including
pedestrians, cyclists, and individuals using mobility aids. These improvements go beyond merely
enhancing the aesthetic appeal of streets and pathways; they play a crucial role in ensuring safety,
accessibility, and overall quality of urban life. Here are key societal benefits:

1. Enhanced Safety
Reduced Trip and Fall Hazards: For pedestrians, especially those with mobility challenges or vision
impairments, smoother pavement conditions minimize the risk of trips and falls, making walking
safer.

o Lower Accident Risks for Cyclists: Cyclists face significant risks from potholes, cracks, and uneven
surfaces, which can lead to accidents. Improved pavement conditions reduce these hazards, making
cycling a safer mode of transport.

Increased Accessibility

e Improved Mobility for All: Better pavement conditions facilitate mobility for individuals using
wheelchairs, walkers, or strollers, removing barriers that uneven or poor-quality surfaces present.

e Encouraging Active Transportation: By improving sidewalk and bicycle lane conditions, communities
encourage walking and cycling, making these active forms of transportation more accessible and
appealing to a broader segment of the population.

Promotion of Healthier Lifestyles

e Encouraging Physical Activity: Smooth and well-maintained pathways encourage people to engage
in physical activities such as walking, jogging, and cycling, contributing to overall public health.

e Reducing Air Pollution: By making non-motorized forms of transport more viable, communities can
reduce reliance on vehicles, leading to lower air pollution levels.

Economic Benefits

e Increased Property Values: Neighborhoods with well-maintained pavements and infrastructure
tend to have higher property values, benefiting homeowners and the community.

e Boost to Local Businesses: Improved pedestrian and cyclist infrastructure can increase foot traffic to
local businesses, supporting local economies and community development.
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Environmental Sustainability
Reduced Carbon Footprint: Encouraging non-motorized transportation through better pavement
conditions contributes to reduced greenhouse gas emissions, aligning with broader environmental
sustainability goals.

e Stormwater Management: Modern pavement technologies can include permeable materials that
allow water to infiltrate, reducing runoff and enhancing urban water management.

Social Cohesion and Community Building

o Enhanced Public Spaces: Well-maintained pavements improve the overall appearance and usability
of public spaces, fostering a sense of pride and belonging among community members.

e Promoting Social Interactions: Accessible and safe pavements encourage people to spend more
time outdoors, facilitating social interactions and strengthening community ties.

Educational Opportunities

e Outdoor Learning Environments: Improved pavements around schools and community centers can
create safer outdoor learning environments for children, encouraging educational activities outside
the traditional classroom setting.

Conclusion

The societal benefits of better pavement conditions for non-motorists are extensive, touching on
aspects of safety, health, economy, environment, and community well-being. Investing in pavement
improvements is not merely an infrastructure project; it's an investment in the community's future,
promoting a more inclusive, healthy, and sustainable way of life.

2.7 How do you envision MassDOT might use ubiquitous telematics data to
supplement:

Ubiquitous telematics data, harvested from a wide array of vehicles traversing Massachusetts’ roads,
presents a powerful resource for MassDOT to enhance its road maintenance and safety operations.
Here’s how this data can revolutionize current practices:

a) our existing (annually refreshed) pavement condition collection program that
informs our resurfacing plan,

e Continuous Monitoring: Telematics data can supplement the annual pavement condition surveys by
providing continuous, real-time monitoring of road conditions. This data, derived from vehicle
suspension systems, accelerometer readings, and other sensors, can identify areas of deteriorating
pavement much quicker than annual surveys.

e Predictive Maintenance: By analyzing patterns and trends in the telematics data, MassDOT can
predict which road segments are likely to require resurfacing or maintenance soon, allowing for
proactive scheduling of such works before conditions worsen.

b) data to make spot improvements (e.g. a pothole finder),

e Real-Time Pothole Detection: Vehicles equipped with telematics devices can detect irregularities in
the road surface, such as potholes, and report their GPS locations in real time. Aggregating this data
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d)

across many vehicles allows MassDOT to quickly pinpoint the emergence of new potholes or road
damages.

Prioritization and Response: By assessing the frequency and severity of reports about specific
locations, MassDOT can prioritize pothole repairs based on urgency and impact, optimizing the
allocation of resources and response times.

information for snow/ice operations, or

Weather Response Planning: Telematics data on vehicle traction control activation, ABS
engagement, and outside temperature sensors can provide immediate, localized insights into road
conditions during snow and ice events, far beyond what traditional weather monitoring systems can
offer.

Dynamic Deployment of Resources: This information enables MassDOT to dynamically deploy
snowplows, salt spreaders, and other resources where they are needed most, improving the
efficiency of snow and ice removal operations and ensuring road safety during winter weather
conditions.

ways to capture roadway marking quality

Visibility and Wear Analysis: Cameras and sensors on vehicles can assess the visibility and condition
of road markings, reporting back on areas where paint has faded or become obscured. This data can
be analyzed to identify road segments where repainting or maintenance of markings is needed,
ensuring they remain clearly visible to all road users.

Integration with Maintenance Scheduling: Combining this visibility data with the pavement
condition and pothole information allows MassDOT to intelligently schedule roadway marking
maintenance alongside other road works, reducing overall disruption and improving efficiency.

Implementing the Vision

Data Aggregation and Analysis Platform: Develop a centralized platform to aggregate, filter, and
analyze telematics data from various sources. This platform would use advanced algorithms and
machine learning to process the data and generate actionable insights.

Stakeholder Collaboration: Collaborate with vehicle manufacturers, telematics service providers,
and the broader automotive industry to ensure a steady stream of data and to refine the
parameters used for road condition assessments.

Public Engagement and Reporting Tools: Implement tools for the public to access real-time
information on road conditions and maintenance schedules, as well as to report issues directly
through mobile apps or online platforms, enhancing community engagement and response times.

By harnessing ubiquitous telematics data in these innovative ways, MassDOT can significantly enhance
its existing programs for pavement condition assessment, spot improvements, snow and ice operations,
and the maintenance of roadway markings. This approach not only promises to improve operational
efficiency and resource allocation but also to elevate road safety and user satisfaction across
Massachusetts.

2.8 What sustainability metrics (like fuel consumption) are you able to provide

insight into that could also correlate to safety improvements?
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Sustainability metrics, when correlated with safety improvements, provide a holistic view of the benefits
that can be achieved through conscientious planning and policy-making. Here are several key metrics
that offer insights into both sustainability and safety:

Fuel Consumption and Emissions
Metric: Reduction in fuel consumption and greenhouse gas emissions.

o Safety Correlation: Policies and technologies that reduce fuel consumption often encourage more
efficient driving behaviors, which can also lead to safer driving practices. For example, smoother
acceleration and deceleration, encouraged by eco-driving programs, not only save fuel but also
reduce the risk of crashes.

Active Transportation Rates

e Metric: Increase in the percentage of trips made by walking, cycling, or other forms of active
transportation.

e Safety Correlation: Higher rates of active transportation can lead to a "safety in numbers" effect,
where drivers become more accustomed to sharing the road with non-motorized users, potentially
reducing accidents. Moreover, investments in infrastructure to support active transportation (like
better sidewalks and bike lanes) directly contribute to safer environments for pedestrians and
cyclists.

Public Transit Utilization

e Metric: Uptick in public transit ridership.

o Safety Correlation: Increased public transit use can reduce the number of vehicles on the road,
thereby lowering the likelihood of traffic accidents. Furthermore, public transportation is generally
safer per mile traveled compared to personal vehicle use, contributing to overall safety.

Vehicle Miles Traveled (VMT) Per Capita

e Metric: Reduction in VMT per capita.

o Safety Correlation: Lower VMT can indicate a shift towards more sustainable modes of
transportation or more efficient use of personal vehicles. Reduced VMT not only lessens
environmental impact but also decreases exposure to traffic accidents.

Roadway Congestion
Metric: Decrease in traffic congestion levels.

o Safety Correlation: Alleviating congestion improves traffic flow and can reduce instances of
aggressive driving, which is often a reaction to heavy traffic. Less congestion also means emergency
services can respond more quickly, potentially saving lives in the event of an accident.

Air Quality

e Metric: Improvements in air quality, particularly reductions in particulate matter and nitrogen
oxides.

o Safety Correlation: While primarily an environmental concern, air quality has a safety dimension as
well; poor air quality can impair driver visibility and respiratory health, indirectly affecting driving
safety.

7. Energy Efficiency of Vehicles
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e Metric: Increase in the average fuel efficiency of the vehicle fleet.

e Safety Correlation: Adoption of newer, more fuel-efficient vehicles often comes with advanced
safety features, such as automatic emergency braking, lane-keeping assist, and adaptive lighting,
contributing to safer driving conditions.

Accident Rates Related to Environmental Conditions

e Metric: Reduction in accidents attributed to environmental conditions (e.g., poor air quality,
extreme weather).

e Safety Correlation: This metric can guide infrastructure improvements and urban planning that
consider climate resilience, reducing accident risks associated with adverse environmental
conditions.

Conclusion

Sustainability metrics offer valuable insights into how environmental improvements can be aligned with
enhancing road safety. By tracking these metrics, policymakers and planners can develop integrated
strategies that promote both sustainability and safety, creating more livable, resilient communities.

2.9 Show us something unique about your work that would provide new
actionable insight for MassDOT in helping us prioritize resources.

Integrating Advanced Telematics with Machine Learning for Proactive Safety Management

Unique Approach: Predictive Safety Hotspot Identification

Our work uniquely combines advanced telematics data analysis with machine learning algorithms to
develop a Predictive Safety Hotspot Identification System. This innovative approach not only analyzes
historical accident data but also incorporates real-time vehicle dynamics, environmental conditions, and
driver behavior patterns to predict potential future accident hotspots before they manifest.

How It Works
o Data Integration: We harness a wide array of data, including:
o Telematics Data: Speed, acceleration, harsh braking, and sudden lane changes.
o Environmental Data: Weather conditions, visibility, and time of day.
o Infrastructure Data: Road type, condition, traffic signal timing, and pedestrian crossings.
o Driver Behavior Data: Instances of speeding, phone use, and seatbelt compliance.

e Machine Learning Analysis: Utilizing advanced machine learning models, we analyze this integrated
data set to identify patterns and correlations that precede accidents. Our models are trained to
recognize complex, multi-variable scenarios that increase accident risk.

e Predictive Modeling: The system predicts not just based on static data but adapts to new
information, refining its predictions about where and when accidents are most likely to occur in the
future.

Actionable Insights for MassDOT

e Resource Prioritization: By identifying emerging hotspots before they develop into areas with high
accident rates, MassDOT can prioritize infrastructure improvements, enforcement, and educational
campaigns more effectively.
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o Dynamic Traffic Management: Utilize real-time data to implement dynamic traffic management
strategies, such as adaptive signal timing or variable speed limits, in response to predicted safety
risks.

e Preventive Maintenance: Prioritize maintenance and improvements on road segments identified as
potential future hotspots, addressing issues like poor pavement condition or inadequate street
lighting before they contribute to accidents.

e Community Engagement: Inform local communities about predicted risk areas and involve them in
creating solutions, fostering a proactive safety culture.

Unique Contributions

o Ahead of the Curve: By predicting accident hotspots before they emerge, we offer MassDOT the
ability to be proactive rather than reactive in its safety interventions, setting a new standard in
traffic safety management.

o Holistic Safety Management: Our approach recognizes that road safety is a multifaceted issue,
integrating diverse data sources to provide a comprehensive view of risk factors.

e Dynamic Adaptation: Our predictive models continuously learn from new data, ensuring that the
insights provided remain relevant and timely, allowing for adaptive strategies in response to
evolving conditions.

Conclusion

Our unique integration of telematics with predictive analytics offers MassDOT a powerful tool to
enhance road safety proactively. By identifying potential safety issues before they manifest, MassDOT
can strategically allocate resources, engage with communities, and implement targeted interventions,
ultimately saving lives and creating safer roadways for Massachusetts.

2.10 How would your tool support insights in both heavily populated areas and
more rural areas in Massachusetts?

Our tool, designed to leverage advanced telematics and data analytics, is uniquely equipped to provide
valuable insights for both heavily populated urban areas and more rural regions of Massachusetts.
Here's how it adapts to the diverse needs of these environments:

Urban Areas: Dynamic Traffic and Safety Management

e Congestion Analysis: By analyzing real-time vehicle movement and density data, the tool helps
identify patterns of congestion in urban areas, enabling targeted traffic flow improvements.

e Pedestrian and Cyclist Safety: Utilizing data on pedestrian crossings and cyclist paths, combined
with vehicle telematics, the tool predicts potential conflict points and suggests modifications to
traffic signal timing and crosswalk placements.

e Public Transit Optimization: By integrating telematics data from public transit vehicles, the tool
offers insights into optimizing routes and schedules, reducing delays, and improving the public
transit experience.

e Pollution Monitoring: The tool monitors vehicle emissions data in real time, identifying areas with
high pollution levels and suggesting traffic management strategies to mitigate environmental
impact.

Rural Areas: Infrastructure and Emergency Response
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Road Condition Monitoring: Utilizing telematics data on vehicle speed, braking patterns, and
suspension feedback, the tool identifies sections of rural roads needing maintenance, allowing for
prioritized repairs.

Wildlife Collision Prevention: By analyzing movement patterns of vehicles in areas known for
wildlife crossings, the tool helps identify high-risk time periods and locations, informing the
placement of warning signs or wildlife crossings.

Emergency Response Optimization: The tool enhances emergency response by identifying areas
with longer response times due to rural road conditions, suggesting locations for emergency service
bases or helipads.

Weather Impact Assessment: Telematics data on vehicle handling and control under different
weather conditions provides insights into the impact of weather on rural roads, supporting targeted
deployment of road treatment resources.

Cross-Environment Features

Data-Driven Decision Making: Regardless of the area's population density, the tool enables
MassDOT to make informed decisions by providing data-driven insights into traffic patterns, safety
risks, and infrastructure needs.

Adaptive Learning Algorithm: The tool's machine learning algorithms adapt to the unique
characteristics of each area, continually refining predictions and recommendations based on new
data.

Community Engagement Interface: A platform for residents to report issues directly integrates
community-sourced data with telematics insights, ensuring that local knowledge enhances the tool's
effectiveness.

Scalable Data Architecture: Designed to handle data from both densely and sparsely populated
areas, the tool scales seamlessly, ensuring consistent performance across Massachusetts.

Conclusion

Our tool's flexible and comprehensive approach supports nuanced insights across Massachusetts'
diverse landscapes. By addressing the specific challenges of urban and rural areas—ranging from
congestion and pollution in cities to road maintenance and emergency response in rural regions—it
empowers MassDOT to allocate resources effectively, enhance safety, and improve the quality of life for
all residents.

2.11 How could your tool be leveraged to support the work of cities and towns in

making their roadways safer through annual construction project planning?

Our tool, designed to integrate seamlessly with telematics data and advanced analytics, offers a
versatile solution for cities and towns in Massachusetts to enhance roadway safety through strategic
annual construction project planning. Here’s how it can be leveraged:

Identifying Infrastructure Needs

Risk Assessment Mapping: By analyzing historical and real-time telematics data, the tool generates
risk assessment maps highlighting areas with high incidences of accidents or unsafe driving
behaviors. This allows cities to prioritize construction projects in areas that need them most.

Road Usage Analysis: The tool assesses road usage patterns, identifying roads that are under
significant stress due to high traffic volumes, thereby assisting in prioritizing upgrades or expansions
in the annual construction plans.
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Condition Monitoring: Leveraging data on road conditions collected from vehicles (e.g., suspension
feedback indicating potholes), the tool helps identify deteriorating roadways that require
maintenance, ensuring timely inclusion in construction schedules.

Optimizing Project Timing and Coordination

Traffic Flow Simulations: Utilizing telematics data, the tool simulates traffic flow changes due to
construction projects, helping planners schedule projects at times that minimize disruption and risk
to drivers.

Interagency Coordination Platform: The tool serves as a coordination platform, enabling cities and
towns to align their construction schedules, preventing overlapping projects from creating
bottlenecks or inadvertently increasing road risks.

Enhancing Public Communication and Engagement

Public Notification System: Integrates with local communication networks to provide timely
notifications to residents about construction schedules, detours, and expected delays, enhancing
public safety and minimizing inconvenience.

Feedback Mechanism: Incorporates a feedback mechanism for residents to report safety concerns
or road conditions directly, ensuring that community input is considered in construction project
planning.

Supporting Data-Driven Budget Allocation

Cost-Benefit Analysis: The tool provides cost-benefit analyses for proposed construction projects,
factoring in expected improvements in road safety, reductions in accident rates, and anticipated
maintenance savings, aiding in the efficient allocation of budget resources.

Grant Application Support: Assists cities and towns in preparing data-supported grant applications
for state and federal funding, highlighting the expected impact of proposed projects on road safety.

Monitoring and Evaluation

Post-Construction Analysis: After project completion, the tool evaluates the impact on road safety
and traffic efficiency, comparing pre- and post-construction data to assess the project's success and
inform future planning.

Longitudinal Safety Impact Study: Facilitates longitudinal studies on the safety impacts of
construction projects, helping cities and towns refine their project planning and execution strategies
over time based on empirical evidence.

Conclusion

By providing a comprehensive suite of analytics and planning features, our tool empowers cities and
towns in Massachusetts to make informed decisions that enhance roadway safety. Through targeted
infrastructure improvements, optimized project scheduling, effective public communication, and data-
driven budgeting, municipalities can proactively address road safety challenges, ensuring safer travel for
all residents.
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