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Fleet Health Overview

Aspen Fleet's home page (Map View)

' Vehicle Status

Track vehicle positions, online status, overalll
health of the fleet within a given time period.

2% ) Fleet Health

Track daily changes in your fleet's health
status.

Source Tracking

(e}

Source ID

A Customer 1
Vehicle 1

A Customer 2
Vehicle 17
Veicle 15
Vehicle 2
Vehicle 3
Vehicle 19
Vehicle 25
Veicle 16
Veicle 18
Vehicle 24
Vehicle 23
Vehicle 20

A Customer 3
Vehicle 4
Veicle 21

A Customer 4

Vehicle 5

& 9 checks completed

1d 20h

3d 18h

1d 21h

1d 21h

14h 25m

23h 31m

18h

13h 41m

7h 9m

4h 13m

1d7h

Tracks

Showing 12h 23:45 -
o

L 4
w 23:45
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Agenda

= Intro

= Aspen Fleet Demo: Fleet Observability for Autonomous & Physical Al Fleets
m  Aspen's Segment-Based Checks & Baselines

= Wherobots: The Engine Behind Aspen

m  Aspen Fleet Demo: Predictive Maintenance for Traditional Fleets

Action Engine. Confidential. Copyright 2026



THE PROBLEM

Modern fleets are
being observed with
platforms built, at
their core, for
traditional fleets.

Ol

02

03

04

Not Built for Modern Fleets

Legacy fleet platforms were designed at their core around traditional
vehicles and low-frequency ECU telemetry.

Alert Fatigue

Using fraditional fleet platforms to work with modern fleets results in
alerts not being actionable.

Reactive by Nature

Narrow threshold logic cannot predict maintenance, so managers are
notified foo late and repair costs climb.

Spatio-Temporal Blind Spot

Spatio-temporal intelligence is underutilized, which means missed
insights and a limited ability to understand root causes or plan
mitigations.
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Ol  Al-First by Design
THE SOLUTION

ASPEN is built at its
core with what
legacy systems
never had:

High-frequency modern fleet data is a native input, not an add-on.

02 Evidence-backed Insights, no alert noise

Spatio-temporal context discards non-issues and surfaces problems
fixed thresholds never see.

O3 Predictive Nature

Deviation from historical norm flags failures long before a threshold
would be crossed.

04 Issue > Insight > Remediation Strategy

Fleet baselines, pattern analysis and spatial context yield a defensible
insight and remediation strategy for each Issue.
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<2 Core Aspen Users

Powering Operations & Engineering

Fleet Managers ML Engineers «computer vision Fleet Maintenance Ops
Optimize routing, manage dispatches, Leverage visual detection data to Identify critical vehicle issues,
and trigger vehicle-specific alerts to monitor model performance and understand direct root causes, and
streamline real-time operations. identify which versions are improving proactively schedule predictive

or degrading. maintenance.
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Aspen Fleet Demo

Fleet Observability for Autonomous & Physical Al Fleets

@ ASPEN
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Fleet Anomaly Overview

See All Fleet Issues per
Vehicle Both as a List
and on a Map

Vehicle 17
' D
52% ® Online 3d 18h
G
F ¢ 31 ] C e J - ’\
3D fix 0 kmh Customer 2 o>
Detection Summary Expand all v

4190 of 36808 detections anomalous (11%)

2311 Critical (6%) © 1679 Moderate (5%)

+ 32618 Normal (89%)

<

GPS Zero-Coordinate Dropout

21 of 2450 detections anomalous (<1%)

- Upload Speed

34 of 3843 detections anomalous (<1%)

GPS Teleportation by Segment

10 of 1398 detections anomalous (<1%)

<

GPS Distance to Road

3720 of 7530 detections anomalous (49%)

<

GPS Idle Outlier

368 of 4484 detections anomalous (8%)

GPS Teleportation

37 of 12649 detections anomalous (<1%)

Each vehicle shows their route and Issues within a

given time period. Issues are displayed where they

have occurred using recl or yellow in segments &
points.

Replay Movement Path

0

1:59 am
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Vehicle Anomaly Overview

Find Specific Issues With Your
Hardware and Vehicle to Create
Work Orders

£ Hardware Issues

T

Find issues such as broken sensors, Al cameras,
onboard computers, and more.

&= Vehicle Issues

Find issues like coolant leaks, broken fuel
pumps, head gasket issues, and more.

GPS Zero-Coordinate Dropout ¢ GPS Distance to Road ©
21 of 2450 detections anomalous (<1%) Vehicle Baseline
® \ehicle 17

Upload Speed

varies by road segment

34 of 3843 detections anomalous (<1%) GPS Distance to Road 3720 total
o « 1894 Critical %, * 1826 Mod %,
GPS Teleportation by Segment e ey
+ 3810 Normal (51%)
10 of 1398 detections anomalous (<1%)
Deviation Date Value
GPS Distance to Road Jun 01, 02:00 288'm
Jun 08, 02:00 +18.8 m
3720 of 7530 detections anomalous (49%)
I Jun 01, 02:00 37.6m
l R Jun 08, 02:00 +27.6 m
GPS Idle Outlier ¢
) { T Jun 01, 02:00 26.4m
368 of 4484 detections anomalous (8%) e Jun 08, 02:00 +16.4m
‘ VIR Jun 01, 02:00 34.3m
GPS Te|ep0rtatl0n - 1 Jun 08, 02:00 +24.3 m
37 of 12649 detections anomalous (<1%) { JUni01202:00 SR
Jun 08, 02:00 +33.8 m
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Software Anomaly Overview

Anomaly #1463641
Speed Sign Detections per Visit

Find The Root Cause of Al Software vz

H Coordinates Target period
Issues Using Onboard Footage
dd25...3828b3 Aug 11, 02:00
4 median detections per pass O +3 vs baseline
Direction A
Pass start Pass duration  Detections

<::.:E AI Model Issues 2026 Aug 04 01:12:31 35s

Find issues with models running on Al cameras,
onboard computers, and more.

Current Baseline

» 0:00/0:04
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Replay Movement Path

o 1x | 2x
1:59 am 8:28 am



Baseline

Speed Sign Detections per Visit ©

Vehicle Baseline ®
Vehicle 2
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Anomaly

Speed Sign Detections per Visit ©

4 median detections per pass I\ +3 vs baseline

1D 0: Confirmed;TP (class mac|
" 1
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How ;{ Wherobots Powers Aspen

Segment-Based ~S
Checks & Baselines

© Spatial Referencing

Each vehicle data point is dynamically mapped
to specific road segments.

|~ Historical Baselines

Every vehicle establishes a unique behavioral
baseline for each segment traveled on.

A\ Segment Metadata

Real-time data on every segment, such as road
type. elevation, and ambient femperature.

Action Engine. Confidential. Copyright 2026




How =7 Wherobots Powers Aspen
@ ASPEN FLEET
Spatial anomaly detection across the fleet data lifecycle

Spatio-temporal data
Road surface, Weather, Elevation etc.

©)

Early Detection

Y, Fleet Data Aspen

Historical Data Spatial-Context Anomaly Engine

GPS History CV Detection Logs Sensor Logs 100+ C s + C es Aniomalies Detectad Bafore
They Become Incidents

Near-Real-Time Data
Live GPS Pings Anomalies Drift Failure Prediction

sf Wherobots

Al Context & Compute Engine
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Data+Al Value Shifting to the Physical World

Mobility as a service $4Tn

Robotics
$250Bn

World Models
$100Bn

_“\( Wherobots



But Spatial Data Talent is SCARCE

# 47 Million

0000/

1.5 Million

seee General Software Developers
Spatial Software Developers .

_-‘\ Wherobots
al



-

..and General Infra Mlakes Spatial Data
Engineering COST PROHIBITIVE

I 2 T =

LEGACY SOLUTIONS DON’T “MODERN” CLOUD ENGINES ARE LLM AND CODE GEN SYSTEMS
PERFORM AT SCALE. GEO-INCOMPLETE. AREN’T SKILLED IN SPATIAL

Constrained to a single machine or Geospatial support in the cloud is Knowledge of spatial data functions

traditional databases that only scale second-rate, delivering requires fine tuned expertise.
vertically. underwhelming performance and
suboptimal DevEx.




Al Context
Engine for

the Physical
World

Eliminating the Talent
and Capability Gap of
Today’s Data and Infra
Experiences

RasterFlow:
Computer vision
& perception
engine

Native inference &
perception

DevEx Assistant

Code assistant
for Spatial SQL &
Python

Wherobots
Global Hub

Models, data, notebooks,

jobs, skills, & runbooks

— ) R /X\\\

\

_/ (
/ \

50% faster developer
experience

WherobotsDB: s \

Most complete
& efficient for ‘ / a

advanced / ‘
development / /
+300 spatial functions

| , ﬁv Wherobots



Al Context Engine for the Physical World

By the original creators of Apache Sedona

~

% _:¢:_ =
> P $ B O mw M
Aerospace Agriculture Energy Mobility Finance Retail Real-Estate Data Products
e ASPEN FLEET @esri‘ O\ Felt Industry Applications
4 * l ~N
&R R 2= &
B% @ Lakehouse
ﬂ' WherObOtS Discover Build Automate Produce Processing &
............................................................................................. DeVEX
Managed Compute & Perception for for Physical World Data
N . J
v

@ GPS C\i@ Images

Streets & buildings Q Climate Legacy GIS j Tabular data

Type support

+ Legacy and modern formats

@ ®

PARTNER

S
iy

S

« Bring spatial compute to your data

Customers Include

AWS & Data Infrastructure Layer

« Build in SQL, Python

RECRHP Qledf &

Eliminating the Talent and Capability Gap
of Today’s Data and Infra Experiences

DevEx Assistant
Code assistant for
Spatial SQL &
Python

50% faster
developer
experience

=\

Wherobots
Global Hub

Models, data, notebooks,
jobs, skills, & runbooks

WherobotsDB:
Most complete
& efficient for
advanced
development

RasterFlow:
Computer vision &
perception engine

+300 spatial
functions

Native inference &
perception

SATSURE Nearmap 3¢ aarden.ai



How Does Aspen Work for
Traditional Fleets?

@ ASPEN
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Aspen Fleet Demo

Predictive Maintenance for Traditional Fleets

@ ASPEN
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Aspen for Traditional Telematics Fleets

@ ASPENFLEET LIGHT  DARI

Fleet health

Stay On Top of All Your Fleet's Issues
With Predictive Maintenance ‘ 116 34

vehicles need at w events found vehicles wit

e event
Needs attention ~ Checks  Vehicles

All 36 Fleet 4 Sort: breakdown risk.
VEHICLE WHAT WAS FOUND
Vehicle 62 Engine Coolant Temperature 97.0 °C
. Fleet 1 It settles at 97.0°C while working, against 86.5°C for the fleet, and reaches 101.0°C on its hottest readings — 2.0°C short of settles while working
& Veh I C I e S ;tq fu s S5iore the level treated as overheating
6 findings Fuel burned and fuel gone disagree oL
last event 6 August Its tank lost 90.5 litres across 42 days while its fuel counter recorded nothing at all, across 4 refuels counted while the tank fel

See new status updates for each vehicle in your

Its fuel counter recorded no fuel at all across 4,632 km of driving

ﬂeeT dOy-by-dOy @ Brakes doing more work than they should 154.C

It brakes 1.5 times as much as the fleet does on the same kinds of road — 154.0 full stops' worth per 100 km where those 1ull stops' worth per 10¢
roads predict 100.7 ke
e Weak battery 24%

32 of 134 days started below 11 V of days started Iow
Most recently 6 August, and worst on 15 June.

2 Pred Icflve MC"n-l-ena nce TR TS 23ps
t‘ Its lowest corner reads 28.4 psi — its own tyre warning lamp never came on apart across an ax
. . . . o 4 findings combine into one breakdown risk 4 of €
F d h h h Independent checks agreeing; any one alone may have an ordinary cause. fihdingsabov
ina emerging issues as fhey happen using fhe e T T
data already collected from your telematics T

device. e . oA

See what that adds >

Its rear tyres differ by 21.5 psi across the axle, at worst on 3 May, and its lowest corner reads 12.2 psi — its own tyre warning apart across an axi

S lamp never came on. One corner stopped reporting altogether on 62 of these days
6 findings Fuel left the tank while parked 3201
last event 10 August 32 litres left the tank across 7 periods of standing still — the largest was 5.5 litres, on 25 April, and the longest of those stands  left the tank while parkec

was 14 h 42 min

Overheating 2
2 incidents, 2026-03-30 to 2026-04-09 incident
o Not fully charged after a night standing 12.33\
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Vehicle Issue Overview

« FLEET - VEHICLE 62 LIGHT ~DARK @ ASPENFLEET

Engine Coolant Temperature

it settles at 97.0°C while working, against 86.5°C for the fleet, and reaches 101.0°C on its hottest readings — 2.0°C short of the level treated as overheating

THE READINGS BEHIND THIS, DAY BY DAY © WHERE IT HESE DAYS ©
DAY HOTTEST HIGHEST KM MOVING TOP STARTS points
COOLANT REVS SPEED
30March., 102 2,779 26 07h 98 7
31March, 89 1,653 0 00h 22 1
See Where and Why o SN B B ~
2 April 103 3,877 58 14n 133 5 = Y
. . -— \ I \‘ N
Your Vehicle Is Facing s a0 R CR TR R ‘ 1
an Issue Right on the o T 7
g 5 April 99 297 ) 0 0 .
Map 6 April 84 557 0 0 0 \!
\
7 April 102 2,725 24 07h 109 5 \
8 April . 102 2,628 11 03h 81 1 = - =
9 April 103 2,801 70 18h 107 7
© Ope
A blank means that instrument said nothing that day, which is not a zero. Showing 3 April alone. Click the row again to bring the other days back.

The evidence

ENGINE COOLANT (°C) HELD WHILE WORKING - 30 OF 36 VEHICLES (i @ Vehi

O fla

i = = alarm

fleet 86.5 Vehicle 62 - 97.0

O [oNo] (X ) ©0 ©) 000 0pdFO 000 © © o

alarm 105°
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Root-Cause Analysis
and Work Orders

Learn the True Root-Cause of Issues From
Your Fleet and Create Work Orders

Q. Root-Cause Analysis

Understand why your vehicle's have issues.

Work Orders

Prevent downtime with predictive maintenance
work orders.

DARK @ ASPENFLEET

LANT (°C) HELD WHILE WORKING - 30 OF 36 VEHICLES (D) ® Vehicle 62 @ other les O flagged as running cold = = alarr

fleet 86.5 Vehicle 62 - 97.0 .

o 00 ) onlc ° o o ) L

0 0 75 I 100 :

alarm 105°
® ® Vehicle 62
pr— R TR Y

. -— —————————

MONTH BY MONTH (°C) (@

e

— T,
T o \ehicie62

widest gap, +10.4°C

——
— —_ e o6 etherestofthefleet

Narrowing it down

Jul

® Vehicle 62 96.8°C
® the rest of the fleet  86.8°C
® outside air 28.8°C

—~e ® outside air

Vehicle 62 holds its coolant about 10.5 °C above the rest of the fleet whenever it is working, in every one of
the 6 months on record, and the heat appears the moment the engine is under load rather than building with
speed — so its cooling system is keeping up at rest and losing ground under work, without ever reaching a

temperature that would raise an alarm.

MOST LIKELY  from how vehicles fail (1)

1 Athermostat not opening fully. The most common cause of this exact shape:
enough flow to hold temperature at rest, not enough once the engine is
producing real heat.

POSSIBLE @

2 Awater pump down on flow. A worn impeller moves less coolant than it used to,
which only shows when there is more heat to move.

3 Alow coolant level. Less coolant in the system means less heat carried away per
circuit, and a slow leak shows up exactly like this before it shows up on the floor.

4 Aradiator core partly blocked inside. Silting reduces how much heat the radiator
can shed, and the shortfall grows with load rather than with airflow.
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CANNOT BE RANKED FROM HERE (D)

* A sensor reading high by a fixed amount. It would produce this picture exactly. The
gauge in the cab, or an infrared reading at the thermostat housing, settles it — and if
itis the sensor, the whole list on the left is moot.

RULED OUT

+ The cooling fan, or airflow blocked at the radiator

+ Hot weather, or the time of year

+ The way itis being driven -

+ A dead or stuck temperature sensor



Q&A

=7 Wherobots x ) ASPEN

by @ actionengine
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