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Abstract

Traditional road safety programs predominantly rely on post-collision data, which means that safety
interventions are inherently reactive. This project instead explores a proactive approach, leveraging
connected vehicle data, specifically near-miss events, to identify and understand risky areas before they
result in collisions. Near-misses happen when vehicles lose friction with the road surface due to harsh
braking, steering, or a combination of both. They are defined and categorised based on lateral (steering) and
longitudinal (acceleration/braking) g-forces and speed thresholds. These thresholds vary depending on the
vehicle type (i.e. Heavy/Light Commercial Vehicle, car, or bus). While a near miss is not a collision, it
bridges the gap between minor incidents and actual collisions, serving as a crucial road safety measure.

This project, a collaboration between Transport for London (TfL) and Compass loT, demonstrates that there
is a significant correlation between near-misses (recorded by connected vehicles) and collisions. Unlike
traditional hardware data collection, connected vehicles (CVs) passively capture granular data, including
speeds, g-forces, and near-misses, offering a more comprehensive view of road networks. CVs include any
vehicle that connects to the internet, other devices or smart sensors, sending and receiving data. Compass
currently ingests car and freight datasets that are fully anonymised, aggregated and GDPR compliant. While
this study thus far has only used CV data, TfL is looking to work with See.Sense, a cycling technology and
data company, to consider vulnerable road user data in future. Compass IoT has also worked with See.Sense,
incorporating datasets to analyse active travel impacts.

The project’s objectives included identifying clusters where near-misses coincided with collision events,
evaluating the overlap between Compass and TfL data, and testing the predictive power of historical
near-miss patterns for future collision hotspots. This approach was inspired and informed by Kent County

Council’s Crash Remedial Programme (CRM) and successful near-miss analysis using Compass data, and
formed part of the Road Intelligence for I.ondon Mobility project, supported by EIT Urban Mobility, an

initiative of the European Institute of Innovation and Technology, a body of the European Union. Similar
research initiatives into the correlation between near-misses and collisions have been conducted across
Australia (Grigorev, Lillo-Trynes & Mihaita, 2025), Greece (Ziakopoulos, Karahlis & Yannis, 2025), the
United Kingdom (Kamla, Parry & Dawson, 2019), and the United States (Desai et al., 2021); however, this is
one of the first times it has been scaled in practice. For this project, near-miss categorisation is derived from
research by Bagdadi & Varhelyi (2013) and Benmimoun et al. (2011), and Compass’ field experiments.
Compass defines a near-miss as anything more intense than +/-0.47G (where positive values are acceleration,
and negative values are braking).

To address the first objective of identification, a custom dashboard was developed to conduct macro-analysis,
combining the datasets to pinpoint clusters across the entire network for 2023 and 2024. These clusters were
visually mapped. Compass' Road Intelligence platform was then used to conduct micro-analysis, analysing
risky road segments to understand causation, including excessive speeding, g-forces, travel times and
delayed trajectories. TfL will use these tools to shortlist several hotspots, and categorise these in terms of
high/low risk, and clear/unclear cause, deep diving into the high-risk, clear cause category to see if the
insight can be fed into improvement plans and scheme design.
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Further research has taken place to assess the predictive power of near-misses and g-forces by comparing
two approaches: one based solely on historical TfL collision data, and a second combining TfL collision and
Compass CV data. This research has seen the creation of a Collision Prediction Model, integrating historical
TfL collision data with multiple CV data variants, including overspeeding and various g-force thresholds.
The model was trained on 2023 data to predict the number of collisions for 2024 at road intersections. This
was compared with TfL’s 2024 collision data as a baseline to measure the predictive power. In our
presentation, we will explore the final results delivered by the Crash Prediction Model.

Additionally, Compass is pioneering the establishment of context-specific ‘safe’ and ‘unsafe’ g-force
thresholds. This involves developing tools and algorithms that utilise Mahalanobis distance to identify
outliers and calculate a score based on the severity and frequency of these outliers. Such tools are vital for
before-and-after analysis to see if safety interventions have impacted driver behaviour. In our presentation,
examples of this benefit realisation will be explored.

In conclusion, this project assessed the value of near-miss data in preventing future collisions, with plans to
investigate the synergistic use of near-miss and g-force datasets to offer a more complete picture of road
safety and driver behaviour. The outcomes of this project facilitate better decision-making and effective
safety interventions, demonstrating TfL’s commitment to achieve Vision Zero and shift road safety
programmes from reactive to proactive.
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