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-G)- Reduce road deaths by at least 50% by 2030 80,000 73 6§52 2023

Not on track

Road crashes remain a leading cause of death W
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Progress in crash reduction has plateaued
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Traditional crash data is slow and mostly reactive
Proactive safety analytics 1s now possible using Connected Vehicle data

Data from connected vehicles can identify high-risk locations before crashes occur — High braking G-forces

The data comes directly from the vehicle sensors. The vehicle becomes the road risk detector

COMPASS

National Technical
University of Athens



* Alarge dataset from Compass loT containing connected LCVs In s R —— e
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18 April, 2025

Greater London (June — Dec 2024) . sl s —"

X Acceleration -0.9150G

Y Acceleration 0.0280G

Max. speed 50km/h

Speed limit 32km/h

* Data obtained from 57,935 unigue LCVs
Metrics used: time, location, speed, acceleration, braking
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* Focused on harsh braking as a surrogate safety measure
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* Braking events were compared spatially, using cross-Nearest- L R
Neighbour analysis and Ripley’s Cross K12 function T e RO e
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* Map visualizations and spatial analysis indicate crash locations
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Compass loT provided CV data indicating ‘near misses’ - braking and swerving g-forces

Evidence of strong Spatial Clustering of braking g-forces matched recorded crashes

Strong correlation between braking & swerving g-force clusters with crash sites

Most harsh braking points are within 200 - 500 m of LCV crashes

COMPASS

Q

.63

Path Analysis

1 Aug 2024 - 25 Apr 2025

%

© 0253 ¢.45

"ZROVIA

@ 0.47

@ 0.52

Q" 0.56

0.52
oL ®

OOE)bO 0.5200 0.51 @ 0.47

Q ¢
930.70 8 0@

o

@ 0.5
@ 0.60

(@)

).52

0.62

2\

10° 554

@ 0.50

0.57

9’

@ o

G
D.64

0‘
g RCRE

GRAY'S INN

HATTON
GARDEN

BANKSIDE

() UPLOAD FILE

O

0.51

26 November, 2024

Classification
G-force

X Acceleration
Y Acceleration
Max. speed

Speed limit

Braking
0.7605G
-0.7490G
0.1320G
29km/h
32km/h

O g U.40 o
T e 0.50
ST PAUL'S @ 0.5

0.58

& 2
. v'l\’; :}vg —-—
% o 2
R m’i 5
i) X &
( [

UPLOAD FILE

13 December, 2024

Classification
G-force

X Acceleration
Y Acceleration
Max. speed

Speed limit

UPLOAD FILE

Braking
0.5774G
-0.5710G
-0.0860G
28km/h
32km/h

o Sl

¥ 13 December, 2024

Classification
G-force
2N X Acceleration
Y Acceleration
% Max. speed

Speed limit

|
[
2 >
L

4

Braking
0.5774G
-0.5710G
-0.0860G
28km/h
32km/h

7

3
m g @ 4 X
Histoesy ’ 4
Horse Ratmp " ey
« W 2

COMPASS

National Technical
University of Athens



N -

~ Kings Langley —— >

——— ol

Chipping Ongar

Ingatestone

5 / Billericay,
4 Brentwood
>4
- - /""\_—/
3 Ro*hiord | : Ba
. -r".’.t'“ .
» . 3 \\ , :
21/\?*
> o Stanford-le-
«South chend/on -~ \-//"39'-'.:':
! ) 772
= gv{llbu / = !
s 4.9 1 -'.. -
o\ T

'Staines-wpor o¥

e - | |
| Tha%%dﬂgton
<~ Kingstog.ipori

| | ./{ ¢ ™ Thames . M2
.' N . - - ! 3 - v -
p Chem a‘somon‘ ) - ’ < i e y
ENON ¥, Thames —%97 ' (pington | LCV Crash Severity

: : 175 St 2o ¢
| o y 2 ‘ S'w " 2 \A‘ ‘
| /8 / /i eE (_\uj"‘[ 4 3 : b
| | 9 Ny I ¥

| (Ob/ha.m ", - Ep’%”J( ‘J'.: . . * , N L\ , . 3 ‘n
kifig L Sty Biggin Hill |~ M25 P Y W Ll
| . AR (g \ ‘/ | PaHoham 1L --.'\,/ PA Leaflet | © OpenStreetMap, ODbL

LGV CV data indicating ‘near misses’
(iIncluding braking, acceleration and swerving g-forces)
Mapped Recorded Crash locations

~— — ——

Ingatestone

- &ings L}ngley /l' _\----&,_;___ P

! -+ ’ Chipping Ongar
. ' E & ¥ L ' " . e
-' i 'S

Billericay. .

Basildc

W
s Deceleration [
(m/s?)
1.0
-0.9 R
+-0.8 b,’
-0.7 i
0.6 /
-0.5 \
- -0.4 g
-0.3 \

“West Malling 5=
“#\ Leaflet | @ OpenStreetMap, ODbL

. | }’A
Harsh Braking events were isolated for analysis
57935 individual connected LCV IDs

Study period - June to December 2024
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Greater London Boundaries Analysis
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Greater London LCV G-Forces
The date range for this dashboard is July 1, 2024, to December 31, 2024.
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Harsh braking data compared to crash datase

Methodology

Cross-K Function: Harsh braking Points vs Crash Points
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K, (r) 1s the cross-K function value at a set distance r, denoting the spatial interaction between the
two datapoint sets

N; 1s the number of pomts of type | (1.e., deceleration points). Nearest Neighbor Distances
B;(r) describes the circular region of radius radius r centered at the i-th point of type 1.

m, (B;(r)) 1s the number of points of type 2 (1.e., crash points) within a distance r from the i-th point
of type 1.

Freguency

area(B;(r)) 1s the area size of the circular bufter of radius r centered at the i-th point of type 1.
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Findings highlight the predictive value of connected vehicle data by identifying road safety risk locations

Harsh braking data from thousands of connected LCV vehicles corelate strongly with actual crash locations

The vehicle itself is used as a real time road risk detector from its own sensors providing direct evidence of
risk

It's time to shift from reactive to predictive road safety methodologies using data from connected vehicles
We don’t have to wait for crashes to happen to act; we can see the risk, map it, and prevent it

Connected vehicle data is redefining how we understand and address road safety
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