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How it Works

Raw
Data
Layer

We leverage a diverse
set of third-party
source data to

create our models.

This composite
approach is both a
risk-mitigation strategy
and aligned with our
objective to show

a holistic view of the
built environment.
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How it Works

Algorithms
Layer

Replica generates its data
by running large scale,
computationally-intensive
simulations — a “replica”
of transportation and
economic patterns.

As the quantity and
variety of available raw
data continues to grow,
we introduced a
privacy-preserving
algorithms layer that
produces composite
synthetic core data

sets in a unified schema.

Raw Data Inputs

3

Consumer

Marketing
Data

Geo & Land
Use Data

Q

Location
Data

Credit
Transaction
Data

Discriminative
ML Models

Population
Synthesis

Geospatial
Processing

Multimodal
Router

_Q_

Stay Points

Statistical
Weighting

Algorithms & Microservices

Core Data Products

000

D

Synthetic
Population

Generative
ML Models

Built
Environment
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Economic
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How it Works

Core Data Products

Core Data Access APIs

The Core Data n

Products produced synthetic
by the Algorithms Population Studio U +
Layer both feed our .
platform applications ﬁ E
and can be delivered directly :
to customers. environment - i o 4
- —
3rd party applications are & J L
built via core
data access API. travel activity
ey

Platform Applications

Trends
Weekly updates, less geospatial
fidelity, essential feature set

Places
Seasonal updates, more geospatial
fidelity, exhaustive feature set

Direct Access + Apps
Customer ingestion of CDPs for
proprietary or custom use and/or
applications targeting high value use
cases

[enuapyuod @ Aieyaudosd



Replica

Population

Census Households Surveys + Consumer Marketing Data

Public Use Microdata Files e :

e Records of individual households and
household members, 100s of attributes

e 1% of Public Use Micro Area population,
100K+ people

American Community Survey J

e aggregates at Census Tracts level,
censored at low values

e 10to 50 Tracts per PUMA, 100s of
attributes, 25% or 100% sample

Consumer Marketing Data

e EV ownership

Replica Proprietary and Confidential 05



Replica

Synthetic Population - Methods

Allocation with Convex Optimization

e Allocate N households composed of M peopleinto T
tracts so that the attributes match Census totals

e Census expansion weights vs fit to marginals trade-off
formulated as a constrained convex optimization problem

i 2
ST
O

e  Within each tract, allocate households to housing units
matching block-level household totals

e Assignwork and school locations, using iterative
proportional fitting from a combination of CTPP, LEHD, and
LBS data sources

Replica Proprietary and Confidential
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Replica

Land use

Nationwide parcel-level land use with buildings footprints and POls

Geostore building_geos arcel_geos
99 s - blocks Transit Stops
K
building_id FK —| parcel_id FK
geometry geometry block_id STRING [0 Transit Routes v S
hh_count INT O NetworkLinks o
pop_count INT ork Lini b
o geo_id FK Tracts A b
buildings parcels road_pct FLOAT
AT —
building_id STRING =| parcel_id STRING road:sar bty o
lat FLOAT blockg-roup STRING buildings_pct FLOAT
Ing FLOAT \at FLOAT buildings_sqft INT
footprint_sqft FLOAT buildin Ing FLOAT LA
building_sqft FLOAT percai e patcel_saft INT aftoreabiifty kdx INT . Grglhes W AL Land Use - Land Area <
landuse_I1 STRING - sed_val FLOAT e10p_gccess: \dx INT : P . e PO S S ot CENS d
landuse_I2_primary building_id FK sale_price_FLOAT emp_diversity_idx =2 gf,":, * IO Az S Largest land use category in each tract,
STRING — INT S\ by parcel area from Spring 2021. This
e 12 . parcel_id FK || tax—ad"::tKFLOAT W data is not impacted by applied trip or
o y 0i_i > population filters. Learn more about
STRING Gwalling units INT SN L™ fans s
landuse_|2_tertiary landuse_I1 STRING ‘ Single-Family Residential
STRING landuse_I2_primary STRING Multi-Family Residential
e 2 oty ST | [ =
) " HEEE Non-Retail Attraction
static_pois geo_i?hSTR;ll':\lLGOAT Tract 166 (Kings, NY) = ‘M‘:ed Usle
industrial
placekey STRING poi_rels :::_th_zfea INT LN Lanause Land Area 9% ofTolal . Dwling Unts B Civic/Institutional
lat FLOAT - res_mfh_pct FLOAT N e, mes
Ing FLOAT parcel_id FK — res_mfh_area INT Multi-Family Residential ~75k sqft 4% 56 § M. Cpsi Space
naics_code STRING oi id FK Mixed Use 2k sqit 1% = (A)?;\culture
visit_counts poiL_| Transporation Utilities  ~2.8k sqft 0% e U":;'ow"
ARRAY[FLOAT]

Replica Proprietary and Confidential 07



Replica

Transportation networks
Nationwide, OSM + GTFS

. . . X % \le“\)e L::/v: i:;,‘ :g s y: 0 m i Dataset 437k trips by 105k trip takers « High certainty @  Show Summaric
Multimodal nationwide poalls A et et c ——
. N = =2
router (auto, freight, % 1 nesst 5 3 arSt o .
transit, walking, biking) e Lncoln§ @y
%‘ () Virginia St. P& rewoktnkvou.  ~
. . Lificoln St & =
e Time-dependent routing didiase 5
. il o St. e
to account for congestion; FE e
. 2 are Sk 7
multiple profiles for local / 1 e HearstAvenU! | s i
. . 8
long distance trips v earsCAvene pericley’ | o .
@ | 2
Ue N Q'—“ Q Q Network Link Volume Download
. Wway @ o o
e Places build takes (330M 20 R B - P
ppl) x (4 modes) x (4 trips a B 1 Cent T
Q9
day) = 5B requests per pgdison - B0 | e Ll N\
release e | =1 \m
2 3 x 2 o
e Nationwide transit = 5 5
. > S e
routing, GTFS data repo Bancrow 5 2.2
£ € 5 z
ali= il nina WaY e
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Replica

Persona Trainer
LBS Data Processing and Modeling

e Locational data analysis

o Typically, 3weeks up to 3 month of data per device
o Mobility traces segmentation into staypoints and trips
o Attributes of visited places and travel choices context

e Modeling: interpretable and policy responsive

models
o Day structure and activity sequence model (ASM)

o Location choice model (LCM)
o Mode choice model (MCM)

Replica Proprietary and Confidential
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Replica

Persona Trainer
LBS Data Processing and Modeling

e Locational data analysis

o Typically, 3 weeks up to 3 month of data per device
o Mobility traces segmentation into staypoints and trips
o Attributes of visited places and travel choices context

e Modeling: interpretable and policy responsive

models
o Day structure and activity sequence model (ASM)

o Location choice model (LCM)
o Mode choice model (MCM)

Replica Proprietary and Confidential




Replica

Persona Trainer
LBS Data Processing and Modeling

e Locational data analysis

o Typically, 3weeks up to 3 month of data per device
o Mobility traces segmentation into staypoints and trips
o Attributes of visited places and travel choices context

e Modeling: interpretable and policy responsive

models
o Day structure and activity sequence model (ASM)

o Location choice model (LCM)
o Mode choice model (MCM)

Replica Proprietary and Confidential
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Replica

Persona Trainer
LBS Data Processing and Modeling

e Locational data analysis

o Typically, 3 weeks up to 3 month of data per device
o Mobility traces segmentation into staypoints and trips
o Attributes of visited places and travel choices context

e Modeling: interpretable and policy responsive

models
o Day structure and activity sequence model (ASM)

o Location choice model (LCM)
o Mode choice model (MCM)

" -~
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Places

High-fidelity activity-based travel
models, representing specific
regions during specific seasons,
with data outputs down to the
network link level.

© Map

Map Layers
& Tansit
@ Data: Trips by Destination
Layer Data*

L% s by Destination

Geo Breakdown
Tracts

View As*
Total Trips.
Color Palette*

Number of Breaks
5

Opacity
100

[ Show Geography Border

Download Layer Data v

Trips Ending Here: 952

“Tract 6926.02 (Montgomery, TX)

938K trips by 914k trip takers + High certainty @ Hide Summaries
Summaries
Trips People
Overview

Origin by
County v

Montgomery

Starting Hour

Origin-Destination Pairs

Haris County, TX
Fort Bend County, TX

Fort Bend County, TX

County, TX

Galveston County, TX
Brazoria County, TX

Show Top 20

View Origin-Destination Details

(In Local Time)

Destination by
County v

Harris County, TX
Harris County, TX

Fort Bend County, TX
Montgomery County, TX
Galveston County, TX

Brazoria County, TX

Trip summaries display insights about trips made by the traveling
population of your selected geography, inclusive of all filers applied.

&

Trips.

Trips by Destination -
Number of trips ending in each area
N 401k
268K [}
Showing first 100 of all 937,826 rows
Trip Origin Block Trip Origin Trip Origin Trip Origin Block Trip Destination Primary Tip
Activity ID v Group Tract County state Group Tract County v state > Mode Purpose
8673634482875025000 | 2 (Tract 340201, Harris, TX) | 340201 (Harris, TX) | Harris County, TX | Texas 2 (Tract 333202, Harris, TX) | 3332.02 (Haris, TX) Harris County, TX Texas private_auto | work
12320064160658230000 3 (Tract 3422, Harris, TX) 3422 (Harris, TX) Harris County, TX Texas 1 (Tract 3506.01, Harris, TX) 3506.01 (Harris, TX) Harris County, TX Texas private_auto work
14828863641052529000 1 (Tract 3403.02, Harris, TX) = 3403.02 (Harris, TX) | Harris County, TX Texas 1 (Tract 3506.01, Harris, TX) | 3506.01 (Harris, TX) Harris County, TX Texas private_auto work
3990376502905317000 | 2 (Tract 3421, Harris, TX) 3421 (Harris, TX) Harris County, TX Texas 4 (Tract 3502, Harris, TX) 3502 (Harris, TX) Harris County, TX Texas private_auto work
13724276556411600000 | 1 (Tract 3430, Harris, TX) 3430 (Harris, TX) Harris County, TX Texas 1 (Tract 3340.01, Harris, TX) | 3340.01 (Harris, TX) Harris County, TX Texas carpool work
1032375517898096000 1 (Tract 3402.02, Harris, TX) ~ 3402.02 (Harris, TX) | Harris County, TX Texas 1 (Tract 3333, Harris, TX) 3333 (Harris, TX) Harris County, TX Texas private_auto work




How it Works

Places
Typical Day

e  Generative models of travel
demand
o  Activity-based,
individual level
o  Responsive to changes
(travel delays, road
closures, accessibility)

e  Model of network dynamics
o  Traffic flowand
congestion
Transit route choice
TNC supply
Walkability

Proprietary & Confidential
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Replica ./ CTPS Count Comparison (Final) 5/13/2024

H OW it WO rkS All facility types
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o  Activity-based, 120000 y=10275¢ - :‘.
@ R*=0.9762 |
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Scenario

Uses our data and activity-based model to forecast
future conditions based on potential changes to the
population, land use, and transportation infrastructure.

e The first release of Scenario can evaluate
Growth Scenarios — changes to population and
employment and the associated impact on travel and
infra demand, with no infra changes

e Custom Scenarios (available now)
A managed service where we re-run our ABM with
custom inputs, assumptions, and geographies




How it Works

Scenario

Generative models of travel
demand
o  Activity-based,
individual level
o  Responsive to changes
(travel delays, road
closures, accessibility)

Model of network dynamics
o  Traffic flowand
congestion
Transit route choice
TNC supply
Walkability

Proprietary & Confidential
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Texas N7y By O
Total Trips

Trips in this geography, typical weekday

2019 to 2022

120m
90m K’—\/—
=
‘ ‘ ‘ 60m
L L L L som 35 iin
. ‘ ‘ 2022 102m
0
‘ Jan Mar May Jul Sep Nov
B 2019 [ 2020 [ 2021 2022
Trends i ©
Mode Split

Change Data

. . . e Trip volume in this geography, typical weekday

Nationwide activity-based model, Aug 6, 2022 to Feb 11, 2023
with near-real time data at the

census-tract level covering o RO—— - S———— EpE——
. pe : Private Auto 3.0m
mobility, consumer spend, and ém " ranat stk
Ia nd use. 1.6m Auto Passenger 1.3m
/@— Walking S206 000
800k i Biking 21k
0 O

Sep 2022 Oct 2022 Nov 2022 Dec 2022 Jan 2023 Feb 2023
@ Private Auto [} Transit [l Auto Passenger [ Walking [l Biking




How it Works

Trends

Generative models of travel
demand
o  Activity-based,
individual level
o  Responsive to changes
(travel delays, road
closures, accessibility)

Travel time / accessibility
o  Proxy traffic flow and

congestion
o  Proxy transit
accessibility
o  Walkability

Proprietary & Confidential
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Applications

Applications serve as a valuable resource for understanding the practical value and adaptability of our
solutions in various contexts.

o o Applications
A p p I I Ca tl o n S o ['p: Horeny AADT Explorer e

Replica’s AADT Explorer visualizes annual aver

s for all vehicles, as well as a

daily traffic along major roads across the country. Data includes to

@ custom Geographie:

breakdown for single-truck and combination-truck volumes for Functional Road Classes 1 and 2.

APl access to all Core
Data Products and
derivative data (Places
and Scenario) allows
building targeted
applications, both by
Replica and 3rd parties

Active Transportation Analysis (Coming Soon)

Identify areas with high active transportation ac

vity to inform strategic investments in biking and walking infrastructure

Borne Report® o
The Borne Report helps restaurant and hospitality leaders plan new concepts and multunit growth on a sie by site basis.

Gate OD Analysis (5]
Conduct detailed link-level OD analys

by generating flow m;

ps and matrices using defined origin and destination ga

——
== Network Link Volumes
Dig into Replica’s seasonal network link volumes for your geography of choice in more detail - filter by road class, mode, and trip purpose, and break the
volumes down by your choice of mode, trp distance, trip purpose, and vehicle details.
= Network Speeds Viewer
Powered by our Annual Speeds Dataset, this application visualizes typical speeds in 15-minute increments for each individual day of the week — and
compares them against free flow speeds

= Network VMT Calculator (5]
Measure and track network vehicle miles traveled (VMT) metrics for your region.

Road Closure Scenarios (<]

Scenarios allow users to simulate traffic patterns with custom road closures in order to under

and the impact on travel behavior and the

152 users




Data Sources + Data Flow

Core Data Products Applications

—=
— =
HE =0
[ n I"l
Built
Environment Road Closure
Scenarios

000
Cr2 Safe Streets
Planner
Synthetic
Population

@ OD Explorer
Travel é ©
Activity Speeds and
olumes
oM
=0
il
Economic X
Activity Eventsight
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APPLICATIONS

Patterns

Measure the relative uptick (or drop-off) in popularity
at specific locations on specific days and times.

Create a custom geography, select the date and time
of interest, and choose the comparison window.

The tool quantifies the relative change in activity in
that location between the two periods and unlocks
dozens of analysis:

ROI on Major Investments

Economic Impact + Spillover,

Impacts of Work from Home

Weather Impacts on Economic Activity

YoY and MoM Comparisons

Traffic, Tourism, Public Safety Management

|

Highlighted area is the downtown zone for analysis.

Uptick in Visits As Compared To:

+22%

Prior Summer  Weekends
Weekend Weekends  Jan-Aug REPLICA 22




SAFE STREETS PLANNER

Culver City

Replica’s detailed multimodal data with driving event
data, enables agencies to map existing conditions,
analyze specific corridors, generate their own High
Conflict Corridor and Safety Action Plans and
Reports.

Rather than investing in a one-off analysis or
third-party report that will quickly become out of date
as conditions on the ground change, Replica’s Safe
Streets Planner updates each season with the most
recent data tied to specific road segments, including:

Rapid acceleration events

Hard braking / near miss events
Speeding events

Collisions

Phone handling

FILTERS

“TIME OF DAY

DAY OF WEEK

Weekday

zzzzzzz

1200AM v | 1L00PM v

zzzzzzzz

CORRIDOR

DRIVING EVENTS

VRU DEMOGRAPHICS.

O 1217 [ 1834
] 3549 O su
7 so64 [ overss

Hig

i

i

B Washington Boulevard

sssssssss

L]

93 ° 12.4% 6.91mi

ipMetrics  RiskEvents ~ Segment Scores

ip Mode split

8.638%

Mode split compared to entire network

Demographics

h Conflict Corridor Map

a o o
S
5
2
]
2
3
2
5
5
2
3

a

a g

aag

[< < B <]

a

13 Corrdors 86.29% Risky Driving o

REPLICA



ROAD CLOSURE SCENARIOS

|
Large-Scale and Small-Scale Major Infrastructure Safety and Emergency Planning
Event Planning Updates Construction Planning and Preparedness

What this Unlocks:

e |dentify Traffic Diversion Patterns: Find alternative routes with

ease and understand congestion impacts. Baseline Scenario ]
e Estimate Impacts on Daily Travel: Quantify changes in travel
volumes, trip distances, mode split, and more. s
e Understand Socio-Economic Impacts: Identify who is most ‘ HastiviNcodiend Strestiesias
impacted by these closures and how. o' Tl o
e Assess Environmental Impact: Understand changes in RemfEGEYeeme IR
emissions and vehicle miles traveled (VMT).
Key Features: - ,
Mode Split Time of Day
e Interactive Map-Based Tooling: Easily designate roads for —
closure, and visualize traffic diversion patterns and changes =
in travel time for affected routes. S T ||"|| || I"
e Comprehensive Analysis: Dynamic charts and visualizations _— il "“I "l"
showing forecasted impacts.
e Collaborate and Share: Share insights with your colleagues
REPLICA

for review and collaboration.



ROAD CLOSURE SCENARIO: MASSACHUSETTS

Sumner Tunnel
Restoration

The Sumner Tunnel is undergoing a
restoration that began in the spring of
2022. This work requires the tunnel to
be closed to traffic periodically.

MassDOT performed a Road Closure
Scenario to quantify traffic diversions
and to understand people impacted.

Household Income.

Impacted People

1

Impacted People

People Impacted

RESIDENTS IMPACTED

0.96% ©® 52K RESIDENTS

LOW INCOME RESIDENTS IMPACTED

3.69% ©® 10K RESIDENTS

AVERAGE CHANGE IN RESIDENTIAL COMMUTE

-0.11% -0.02 MILES

Network Changes

TRIPS IMPACTED

0.28% 70K TRIPS

TIME OF DAY MOST IMPACTED

7:00:00 AM Local Time

CHANGE IN TOTAL NETWORK VOLUME

0.26% Change
MAX Demand Over Capacity

ma.fsl?QT REPLICA




ROAD CLOSURE SCENARIO

San Ramon
Bollinger Canyon

In order to install a bike and
pedestrian overcrossing, the City of
San Ramon needed to stop traffic on
Bollinger Canyon Road for nine days,
forcing roughly 40,000 trips to be
rerouted each day.

The findings of this Scenario run
helped San Ramon create a
data-driven outreach plan that
centered around the most congested
pain points and informed a diversion
plan that includes consideration of a
shortcut through a parking lot that
Replica’s router identified.

1"

0]
Tassajara Tdgajar

236.91% 158.3% ° 1004%

Saved styles

Legend Find

Default styling

B More than 20% Decrease
]

H 20 % Decrease to No Change




CUSTOM SCENARIOS

MassDOT

MassDOT and Boston
Region MPO (CTPS) used
Replica’s Scenario product
to model mobility and
employment changes by
their proprietary TAZs, to
understand the future
demand for transit,
stressors to road network,
and changes to VMT
based on their population
growth estimates.

VMT Metrics by City (25k+ Population)

Total VMT

City v  Base ~ Build Dif

Woburn, MA 745.4K 895.3K 149.9K
Methuen Town, MA 1.3M 1.4M 177.2K
Marlborough, MA 930.6K 1.0M 94.5K
Travel Mode

Trip % Change by M
I - I s—
ffffffff
it a0

Percent Employment Change

<90% of Base Year

90-95% of Base Year

95-100% of Base Year

100-105% of Base Year
[l 105-110% of Base Year

- >110% of Base Year

Percent Difference

250

k
) massDOT REPLICA



.< sTreeTuieHt Mobility Data Solutions

Connected Vehicle
Data




StreetLight Data — Big Data to Make Transportation Better

2011 Sstreetlight Founding 2022 1acobs Acquisition of StreetLight
‘ 2019 ‘ ‘ 2020 ‘ ‘ 2021 ‘ ‘ /A 2023 £& 2024
=h | ICE Traffic Operations & Active
@ %8 /;\ Management During- Transportation
Interactive MADT Top Zone D Visualizations Turning Sandbox Construction Monitor
Visualization Routes Library Movement
. ? Counts Congestion .
£ 0o @ % Management MCJ)bIlIty Data:
. A - ick Vi ourneys
Bicycle & i VA @ A =R % Quick View Launc%
- Pedestrian Index Home and Work s apT 2019 Bus & Rail Speed & Vv Lo =
Segment Metrics Locations Metrics Travel Time Training  AADT 2021 Truck EV mode GHG
Analysis * Percentiles Portal U.s. Volume Emissions
N Launched in Canada / | - Metrics Prsii)freitti»;e
O ‘ \ @ ‘ s
) o o COVID-19 Metrics &  15-minute bi @ /}\ Ado % o
Industry-first \VZ StreetLight Volume VM_T Mor?igcgis (_j?\l/n;atfts in AADT 2020 VMT/VKT & Bicycle and All Vehicles AADT 2022 Roadway Real Ti
on-demand AADT AADT 2018 VHD Pedestrian CVD+ (U.S.) u.s. Volumes eal lime
Volume QuickView Traffic Monitor

1M+ 7+ {113 >5PB 20,000+

PROJECTS AND BILLION MONTHLY OF DATA SOURCES Ligg;s?é%Tgstxi\B/E POWERING ANALYSES PER
COUNTING TRIPS PROCESSED INCORPORATED POINTS OF DATA MONTH

©Streetlight Data, Inc. 2024




StreetLight's product suite tackles a wide array of transportation challenges witl

the most complete portfolio in the industry

\
>

2

PLANNING OPERATIONS CLIMATE MOBILITY DATA COMMERCIAL

Traffic & Intersections Traffic Monitor VMT Analytics

Transportation Modeling Real-Time Traffic Monitor GHG Analytics

Transportation Planning Operational Performance Analytics Vehicle Electrification Analytics

Truck Traffic Evacuation Analytics

Truck Modeling
Freight Planning
Active Transportation
Safety Prioritize

Multi-Trip Analytics

Advanced Traffic Counts
Advanced Truck Counts
Transportation Planning
Trucking & Logistics
Active Transportation
Visitation & Site Selection Analytics

Multi-Trip Analytics



Mobility Data IS Big Datal!

STREETLIGHT

14.9B

POINTS PER DAY

Snapshot of data points
averaged over a week

14.9 billion points
10.2 million vehicles

(expect ~10+ million when o 72 B
°

we look across the whole

month) VISA TRANSACTIONS
e PER DAY
39 million journeys
VISA

Ping count every 3

seconds
GOOGLE SEARCHES PER DAY

Google

4 Source: Google and Visa data points from 2023 - Worldwide ©StreetLight Data, Inc. 2024



Fleet Statistics

StreetLight's Counter Network (14,000)

Nationwide:

= 10M+ unique vehicles sampled every 3secs

= Model year 2015 and later

= 55% SUV, 30% Pickup Truck, 15% Sedan/Saloon
= Most drive 25+ days/month

Active Days in the Month

40
5
I :
i Penetration over time

. = —— A 0-499
. /.__::: —— B:500-1,999

i { )}
= B . o —— €:2,000 - 4,999
45 3=: e e o—ov, —— D: 5,000 - 9,999
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15 S i o = '“-o_____________—-—-°""‘° —— E: 10,000 - 19,999

40 O —e—e /o\ e °‘—O\ —— °o—o—e

._,.,.. N 0/.._. /.-.\. /. —e— ____-—-—-"'"_' = —— F: 20,000 - 34,999
) ._..—./.--~ : G: 35,000 - 54,999
10 35 ._-.—-A b / \ a8, . .-—-O-—'.--‘.- e
. - e o—o—¢ \./ o . —— H: 55,000 - 84,999
: i g N e e I: 85,000 - 124,999
’ J pm— Sa==R=a N\ —— J: 125,000 +
o W NENNNEN S E— —— --. 202201 202204 2022-07 202210 2023-01 2023-04 202307 202310 202401 2024-04
“s\ "-\\,\Q‘-'\\\\N\\~ﬁ By qSh o ATh B o i
Pefea® x\\@x‘:ﬂxv s @ﬁu ':." ‘:{{”m\@i?@“f:’f” @"‘-'_:q,m(lhlk{ RN w® 1?\‘ R datetime
5 ©Streetlight Data, Inc. 2024




Data privacy rules in place to protect StreetLight CVD

ErudLe

s - g Freserve . . 7 =
. , : Y. . : Location Blurring
TRiey s Do )
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Privacy Blurring - Statistics

Nationwide: ~15B points,~40M Journeys daily
~20% of all points are blurred

- ~23% of KeyON points blurred

- ~23% of KeyOFF points blurred

~14% of Journeys have both KeyON and KeyOFF
blurred

~9% of journeys are completely blurred

Distribution of Avg Mumber of Points Per Trip

: oLt Il —t - -Il..;:_-l_' .-..J._.
II Most trips 100-300 points, assuming 3s interval, 5-15 mins
-—_— I
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Hard Braking/Acceleration Data

10M+ unigue vehicles, telemetry data every 3s

Acceleration derived using vehicle-reported speeds

99.95% of pings are removed, leaving only hard braking + acceleration events

gForce is kept as an attribute, allowing for exploration of different severity of acceleration behaviors

Legend

I Telemetry Point
W Hard Brake Event

-0.5g g -0y 0.2g -0y 0g oy 0.3 0.3 g 0.5
“11.0 “B.E =B.6 4.4 =22 [+] #22 w44 +EE +BB +1.0
mphy's mphy's mph's mphi's mphy's mphy's mph's mphi's mphy's mphy's mphy's

Established Thresholds: Geotab (2023): -0.27g

Purdue (2024): -0.27g Wejo (2022): -0.32g

Purdue (2023): -0.4g to -0.5g (Mousavi, 2015): -.37g

Jun et al. (2007): -0.4g (Kamla et al., 2019): -0.2g to —0.8g OstreetLight Data, Inc. 2023



https://www.scirp.org/pdf/jtts_2023092713461238.pdf
https://link.springer.com/article/10.1007/s42421-020-00024-x#ref-CR11
https://www.sciencedirect.com/science/article/pii/S2772586324000091#bib0017
https://www.sciencedirect.com/science/article/pii/S2772586324000091#bib0018
https://www.sciencedirect.com/science/article/pii/S2772586324000091#bib0019

STREETLIGHT

Safer Turns in the Roundabout Capital of America: Measuring Impact with

March 2025

March 2024

Hard Brake
(-0.3g to -0.35g)

B Severe Hard Brake
(-0.4g and stronger)

B Very Hard Brake
(-0.35g to -0.4g)

DATA-BASED SOLUTION AGENCY & PUBLIC BENEFIT

CHALLENGE

Carmel, Indiana aimed to improve safety at the busy StreetLight analyzed hard braking events before and The analysis revealed a 32% drop in total hard
three-way intersection of 106th Street and Hazel Dell after the intersection's conversion to a multi-lane braking events, with the sharpest decline in
Parkway. roundabout. severe incidents at 80%.

Using a high magnitude of precise locations for hard This immediate, measurable insight can help
braking & acceleration events data, the study validate the roundabout’s effectiveness, support
compared March 2024 to March 2025 to evaluate future design decisions, and demonstrate the
changes in driver behavior and quantify the safety power of using braking data as a rapid safety
impact of the new design. indicator.

With high traffic volumes on both roads, the city
needed a way to reduce risky driving behavior.
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Congestion and

using
Floating-car Data

Ralf-Peter Schaefer / VP Product Management




City and DOT Challenges




Understanding the Challenge
using Big Data

Congestion

Network Capacity
Traffic Volume
Demand

Modal Split
Congestion root cause

Road safety and
infrastructure risks



How we build live traffic

INPUT FUSION ENGINE DELIVER VALUE

Variety & Volume Technology & Experience Actionable & Reliable

&3 Probe data
o —

§& Journalistic data 30 sec cycle Traffic Flow ==-:

&01 Sensor Derived Observations

(Q%% Active Community Input \

@ Traffic Moderation /
\ Traffic Incidents é
Speed Profiles

Traffic Flow Detailed &)




Live Traffic Manhattan
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TomTom MOVE Data Products

A product suite to build global mobility metrics

Traffic Stats O/D Analysis Junction Analytics

Historical Traffic Historical Traffic Real-Time Traffic

o Speeds per segment @ Trip based analysis @ Analyze queue length,

@ Average speeds @ Origins, destinations, deléy, .travel time
@ Average travel-time via-points @ Optimize traffic lights

@ GPS probe counts @ Measure movement @ Optimize intersections
between areas, or in real-time

@ Per segment through selected
road connections




Closing the Loop

Signal Time Optimization
and Time2Green Service
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@ Comparison of count measurements vs. TomTom
Junction Analytics probe measurements

@ Ground truth from 4 Junctions in Tokyo, Japan

Speed Advice Service using Time2Green Data
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TomTom Tra

Annual congestion level comparison of 500 global cities

North America Ranking

ffic Index Results 2024

Global Ranking
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Measuring Congestion Impact
Congestion Index API

9

¢

(=]

eeeeeeee

Bridgeport

New API to custom
congestion level
monitoring

New API based

on annual TomTom
Traffic Index
campaign

@ Filtering in time

horizon and
geography
Based on

million of probe
vehicle trips




Analyze Emission Impact with Traffic
Volumes and Traffic flow data

Manhattan Area

1

::
E

10 | TomTom Confidential © 2025

® In 2023, vehicles in Manhattan
drove ~ 4.09 billion miles.

@ Each mile driven emits about
400 grams of CO2. (*)

@ This results in a total of
approximately 1.8 million tons
of CO2 emissions from vehicle
traffic in Manhattan for the year.

(*) https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-
passenger-vehicle, Neglecting city traffic/congestion/vehicle fleet composition



https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-passenger-vehicle
https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-passenger-vehicle
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