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1.1 Satellite TronloT Telematics Systems

1.1.1 Satellite Tron Telematics Definition

1 Satellite Tron Telematics is a Cloud and Edge Computing / MQTT Telenetry loT Transport
Business Process Management Engine for Automotive and other 0T Device Orchestration.

1.1.2 Telematics Streaming Data Used in Transportation

Industries operating vehicle fleets with installed telematics systems generate huge streams of data.
Vehicles that have Internet access to transmit and receive data in real-time and a telematics device, are
called connected vehicles. An average connected vehicle can send approximately 25 gigabytes of data to
the cloud every hour. Satellite Tron also provides in-vehicle device control of 10T devices remotely.

There are thousands of such vehicles. Together they create large amounts of data daily. With the right
telematics system in place, this data can become a deep pool of valuable business insights for
companies engaged in transportation and logistics.

We wi || dive into the data aspects of telematics systen
data they generate, and give guidance on implementing our telematics solution for you to become a
data-driven company.

1.1.3 Telematics in Modern Vehicles

Telematics i s t he mer gi ng odecanmmications(abrahch ef techsology dealing
with long distance transmission of information by satellites, cell towers, internet, etc.) and /nformatics
(the study of computational systems).

At the basis of modern vehicle telematics , t here are systems hardware and
collecting, storing, and exchanging data points between fleet vehicles and central locations. Telematics

deals with building a network of vehicles and telecommunication devices, and as such it falls under the

0T (Internet of Things).

1.1.4 Telematics in Modern Vehicles

Benefits of telematics systems are enormous. Companiesinvolved in transportation and logistics make
use of such solutions to:

91 reduce fuel and operating costs

optimize fleet management and driving standards
perform remote diagnostics

improve driver and vehicle safety

make more informed decisions

provide efficient customer support

remote control of in -vehicle 10T devices

=A =4 =4 =4 =4 =4

1 remote telemetry of custom loT devices

To understand how these benefits are achieved,| e hadesa closer look at components of telematics
systems and the data that makes them work as a single unit.
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HOW TELEMATICS SYSTEMS WORK

Telematics e e Telematics Cloud
Control Unit . t SElASithcidata Server with
(TCL) ’J - to the Cloud server -

1 E databases
- via GPRS, LTS,
cellular

TCU collects the Users can access
vehicle data via data stored in cloud
GPS, CAN bus via web/mobile app

port, etc. and any other Ul

K

Third-party integrations

N

Vehicles with telematics Telematics web and mobile
devices applications

The working principle of telematics systems.

The TCU (Telematics Control Unit) is an embedded, onboard device that tracks and examines a

vehiclebds performance, position, speed, etc. The device
Area Network) bus port, and onboard diagnostics. Once collected over various interfaces, the data is

then sent to the cloud server via the GPRS module, a cellular network, LTE (Long Term Evolution)

communication, or other channels.

Telematics Cloud Server is the cloud infrastructure, consisting of a web server, an application server,

and a database that hosts collected data. Before information reaches the cloud telematics server, itis

converted into MQTT messages. MQTT i s the Message Queui
lightweight messaging protocol commonly utilized within 10T platforms. Data stored in the cloud is

available to the end users via a web/mobile app.

Telematics web and mobile applications or other software allow end users to access the data
stored in the databases of the telematics server and extract insights from it. Apart from monitoring and
controlling fleet vehicles, users can apply more advanced analytics to the collected data by feeding
information into external software through APIs.

Telematics data connects vehicles and managementteams by turning every car into a sort of data

gateway. Not only does telematics data come in all shapes, but it also derives from different sources as
aneverrending fl ow at high s peedstreamihgdatd sandvsedinthe s ref err ed
context of Big Data. Telematics data can be classified into these main categories.

1 Basic data records- provide general information from a travel log of a certain vehicle. The
records include such items as GPS data, the status/purpose of atrip, driver, time and date, etc.

1 Telemetry data - refers to the vehicles environment data. This data is key metrics considered
are speeding, harsh acceleration, and/or braking, and idling time. Also, temperature and
humidity, light sensors, door lock sensors, movement and even radiation sensors.

Executive Order CorporatictProprietary Intellectual Property
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9 Diagnostics data- comes in the form of reports on vehicle condition. This sort of data
encompasses metrics like tire pressure, vehicle malfunction, fuel consumption, and more.

1 Remote loT device controli in addition to general information from the vehicle. Our TCU can
receive remote commands to the vehicle. This provides remote control for generators, security,
environment/thermostats, lighting, locks or control of any 10T Edge Computing device
connected to the vehicle or within BLE range.

All this sensor data combined with the GNSS (Global Navigation Satellite System) that provides PNT
(positioning, navigation, and timing) services globally, and transmitted to the Telematics cloud server.

With all of these telemati cs component s, |l etds discuss how to track t
them in the cloud.

1.2 Telematics Software Modules

The different types of data mentioned above can be mixed and matched to build feature -rich telematics
solutions. L eely fofiware mqulles systemts &nd thekdata they can use.

1.2.1 Advanced alerting functionality
Telematics data used:  all types

Both transportation logistics and security deal with events that require timely actions to be taken.
Comprehensive alerting functionality contributes to the effectiveness of fleet management, and provides
both operators/drivers and security with live data and notifications.

If an engine is idling for longer than it should, or some vehicles parts are due for checkups, you want to
be sure that a system will alert to those issues. Real-time naotifications on vehicle condition and driver
behavior help you sort out problems right away, and also reduce possible risks in general.

Also, advanced notifications alert features allow you to set up mileag e alerts to get notified when a
vehicle exceeds the mileage threshold or adjust geofence monitoring to be aware of entry/exit times.

1.2.2 GPS vehicle, cargo, and delivery tracking
Telematics data used: GPS data

While the GPS component is the heart of suchsystens, it 6s a mi sconception to thin
telematics does is pinpoint a vehicleds GPS | ocation.

Once installed in the fleet, devices allow you to get accurate information about the location and
movement of each of your vehicles in real-time. You will be able to track the journey from the moment
of departure to the destination with all the stops and idle times along the way.

Transporters can take GPS tracking to a whole new level. By integrating a telematics system with
weather forecasting services and injecting map-based algorithms that show real-time traffic patterns,
drivers can get up-to-date information about dangerous areas and pick a safe route.

Since systems can generate maps showing the exact position of all vehicles in the fleet here and now as
well as routes made over a certain period of time, logistics and transportation companies can manage
fleets more effectively and inform customers about delivery times.

1.2.3 1oT control, measurement and monitoring
Telematics data used:  informational, diagnostics data (IoT device control)

Our Satellite Tron telematics systems is equipped with features that enable monitoring and measuring of
the vehicle and environment information. Along with remote 10T device control.

Vehicles are equipped with the Engine Control Module (ECM), Satellite Tron send miles per gallon
information to the vehicle cloud dashboard, along with vehicle performance and signal engine error
codes. By monitoring ECM data along with vehicle error code timely service canbe performed, avoiding
costly vehicle maintenance and breakdowns.

Executive Order CorporatictProprietary Intellectual Property
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Satellite Tron API integrations and build-in custom connections between telematics and enterprise cloud
systems provide easy integration into other software systems. The Satellite Tron TI-SensorTag module
supports the most common types of low -power sensors in your vehicle.

Available sensors we offer include the following:

Ambient temperature
IR Object temperature
Humidity sensor
Pressure sensor
Ambient light
Accelerometer
Gyroscope
Magnetometer

Digital microphone
Magnetic sensor
Simple button press
SOS panic button press

=4 =4 =48 -84 _8_8_4_49_9_-°

We can provide complete control and monitoring of your equipment. Using our custom Satellite Tron Tl -
SensorTag loT software solution is easy, fast, and the least expensive way to maintain your business
equipment including the following:

Add text, images, and links to your business assets

No bandwidth or tracking limit

Location traffic reporting

Inventory tracking and reporting

128-bit SSL Security, if required

Reattime UPS, FedEx, USPS, and worldwide shipping tracking
Asset item reporting

Completely configure any fields in product, order, and user databases
RFID tag tracking

Securely access order history

FREE GPS Tracking

Easily create product site billing

Powerful eCommerceasset billing

Powerful and configurable catalog for asset search

Complete reaktime payment processing

Easily include extra sensors weight, quantity, sound, or temperature
Easy to use checkout process

Accept automatic hill on location

Return customer tracking

Employee login

= =8 =880 _0_0_0_0_0_0_0_0_0_9_9_4_°5_-°5=-1"°

Addition remote commands can be sent to the vehicle. This provides remote control for generators,
security, environment/thermostats, lighting, locks or control of any loT Edge Computing device
connected to the vehicle or within BLE range.

1.3 Vehicle Maintenance and Monitorig
Telematics data used: basic data records and diagnostics data

Vehicle sensor data can be used for predictive machinery maintenance and analytics. It can help figure
out if and when a particular vehicle component will fail.

Executive Order CorporatictProprietary Intellectual Property
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The system monitors service records and provides automatic alerts for diagnostics checks. By analyzing
av e h i maintebasice history, managers can track the tendencies for parts to wear out or break and
make more informed decisions regarding routine fleet maintenance. A customized module can even
indicate repair centers so that a driver can accessthe nearest one when needed.

Remote diagnostics is the telematics-allows for collecting data such as fault codesto conduct timely
diagnostics and preventive maintenance remotely, which helps to sort out the issue of unplanned vehicle
downtime and cost.

1.3.1 Fleet Management, Functions, Solutions, and Innovations

Shippers and carriers need to know more than simply at r u dokafos and vehicle characteristics.
Businessesinvolved in transporting cargo require more complex solutions: maintenance scheduling,
registration, tracking, driver management, and operation costs are only the tip of the iceberg.

Thousands of carriers take steps to become more efficient every day by embracing fleet management
technologies. We will describe fleet management software (FMS), overview of its core modules and
functions, and explore the innovations that Satellite Tron provides.

1.3.2 Fleet management software

Fleet man agement software is a standalone app or a cloud product that helps businessesmaintain
optimal use of their work vehicles from a central platform. Besidesthe software, the in vehicle fleet
management involves the use of a Telematics Control Unit (TCU), Microcontrollers (MCU), Domain
Control Unit (DCU), Electronic Control Units (ECU), witha Human-Machine Interface (HMI) devices.

FMSallows for tracking a large number of av e h i dataespesd, temperature, engine block, fuel level,
door opening, geographical location, route direction, etc. Receivedfrom av e h i sehser§, this data is
displayed to the manager who can track all their vehiclesin real time, determine whent h e gebtb the
destination, and how well the vehicles are handled by the drivers.

Typical fleet telematics setup

—
-

tracking device

Satelite GPS Cellular or Satellite
networks

3

sl

Il. |.|.|.|

Fleet Management Secure Servers
Software

Fleet management information workflow.
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Using dedicated software for managing fleet brings multiple benefits to the table:

automates tasks (e.g. proper routing)

streamlines associated processes(e.g. Vehicle maintenance)

provides real-time insights for better management of both drivers and vehicles
connects vehicles

ensures smart transportation

enhancesdriver safety

guarantees consistent fleet performance

reduces costs

maintains compliance with major regulations for commercial drivers

=4 =4 =4 -8 -8 _-a_-8_9_-4

1.3.3 Telematics remote communications

Telematics is aterm that describesthe use of information technology in remote communications. Fleet
telematics is the system that supports the exchange of information between vehiclesin the fleet and
central locations. | t &small black box installed under the dash and connected to the diagnostics port or
the CAN(Controller Area Network) bus port. A telematics device records the information from the
vehicle using GPSand onboard diagnostics.

Locate your vehicle's OBDII port Plug your device in Start your vehicle, and GO!

An installation instruction of a telematics device

1.4 Modules of Fleet Management Software

A telematics unit can freely integrate with other hardware (Electronic Logging Device, driver cameras
etc.), software, and mobile apps to provide insight into different freight-related business operations.

The combination of hardware and software delivers different types of functionality:
Routing T helps make logistics decisions based on vehicle GPSposition, duration of stops, speed, etc.
Fuel management 1 tracks fuel consumption tendencies to minimize idling time, emissions, and more.

Vehicle maintenance 1 streamlines the processof diagnosing and inspecting, reminds of routine
checkups.

Drivers management 1 stores personal profiles and hours of service to analyze productivity and
behavior.

Shipment management 1 analyzesexpenses, quotes, licensesand more to optimize delivery,
dispatch, and cargo placement.

Security and safety features i assistdrivers with any safety issueson the road.

Executive Order CorporatictProprietary IntellectualProperty
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FLEET MANAGEMENT SOFTWARE KEY MODULES

Fuel

management

* Fleetemissions

* IFTAfueltracking

* Engineidling

* Fuel management reports

* Fuelcards

* Remote fuel tank monitoring

Shipment
management

+ Compliance documents
+ Cargo optimization

+ Deliveryscheduling &
dispatch

+ Ratesquotes
management

+ Costanalysis and
management

Routing

+ Assettracking

* Route planning &
optimization

* Custom mapping

+ Geofencing

Telematics

Drivers
management

* Drivers profiles
* E-logsfor HOS

Vehicle
maintenance

Security and
safety
features

+ Vehicle Inspection DVIR

+ Maintenancealerts

+ Service historyrecording
+ Service history recording

» Dashcam
* Road hazardalerts

* Roadside assistance
* Remote
* control
« Accident detection &

reporting

+ Inventoryfunctionality Behavi tori
* Behavior monitoring

Main modules of fleet management software and their key features

1.4.1 Routing

The FMSrouting module uses the data collected via a telematics device to provide a fleet manager with
real-time updates on vehicle location, miles traveled, with status updates from anywhere.

Asset tracking. Installed in the dashboard, a GPSlocator beacon allows fleet managersto track and
study the vehiclesin the fleet. A radio frequency identification system steps up to maintain tracking in
poor signal areas, for example, underground or in a tunnel.

Tracking can be active, pinpointing a live v e h i wHereabauts, and passive, capturing the ride data for
further analysisi such as route optimization, driving speed, idling tendencies, etc.

Geofencing. This feature provides various notifications on the v e h i wHereabauts: when the
vehicles depart, when it leaves pre-defined boundaries or operates during off-duty hours, etc.

Route planning and optimization. While optimizing the route, basic factors to consider are time
windows, stop durations, vehicle capacities, and lunch breaks. In addition, the system should timely
alert on any road disruptions. Route optimization functionality plans efficient routes by determining the
shortest and most fuel-efficient paths between each stop. Pairing route optimization with the fuel
management module will save both time and fuel costs.

Custom mapping. Route planning capacity can be further expanded with the ability to design your
own businessrelevant maps. Being highly customizablein terms of views, legends, zone shapes, and
sizes makes your maps so convenient in use.

1.4.2 VehicleMaintenance
A vehicle maintenance module plans routine checkupsand alerts about the needed diagnostics.
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Remote diagnostics. The utilization analysis feature gains insight into how your vehicles perform and
which ones need replacement, helping with annual planning. FMSgives users such businessinsights as
the top 10 vehicles due for scheduled maintenance.

Vehicle inspection DVIR. Accordingto FMCSAregulations, Driver Vehicle Inspection Reports (DVIR)
are logs with detailed vehicle operations and safety issuesthat must be filled out via a telematics-
supported tablet during vehicle inspections.

Once a report is submitted, fleet managers can easily identify, group, and monitor vehicles that require
routine or urgent maintenance. If a report does indicate the need for maintenance, DVIRsincorporate a
me ¢ h a madtes @nd updates. Sorting out DVIRsT reports on the defective vehicles, on the repaired
ones, and on those certified as repaired & offers great visibility into the fleet conditions.

Driver completes post-trip vehicle inspection at the end of their work day.
. — : . - : : - - Driver’s
Vehicle condition satisfactory. Vehicle condition unsatisfactory. Vehicle condition satisfactory. — Post-Trip
Mo safety-affecting defects. Repair required. | have corrected defects. :
Inspection
Driver electronically signs and submits inspection form.
Fleet manager/maintenance manager runs report to flag ]
any vehicles requiring maintenance. Mechanic’s
Update
Mechanic is referred to vehide requiring repair and adds their remarks | & Repair
and a vehide status update to the vehicle inspection form, accordingly. Ramarks
(if required)
Mechanic electronically signs and submits inspection form.
Driver reviews inspection report filed by the previous driver. Mechanic’s remarks Driver"
and road-related statements are visible for review. Lo
| Pre-Trip
Inspection
Driver updates status and electronically signs and submits inspection form.

Workflow of an inspection report.

Service history recording. FMSautomatically logs a detailed history of the v e h i maintebasce.
This data can then serve for analyzing costs, tendencies in wear, neglect, and abuse, to further make
effective fleet decisions.

Maintenance alerts. FMSprovides automatic engine diagnostic alerts, tracks service records and sets
reminders for oil changes, tune-ups, and other routine maintenance. Should there be an engine fault,
the system will be there so that the driver has accessto a network of repair centers.

1.4.3 ShipmentManagement

The shipment management module managesaf | e wadrkfBosv, orders/deliveries, and expensesto
reduce rework and increase income.

Delivery scheduling and dispatch. Fleet companiesneed an FMSwith strong scheduling and
dispatch capabilities that make dispatching operations easier and more efficient. By maximizing
dispatching and increasing schedule productivity, FMShelps the fleet get more jobs done on time.
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Compliance documents. Licenses,tax reports, fleet insurance (including restrictions and due dates),
and fuel transactions are carefully stored in FMS.

Cost analysis. FMSconducts a comprehensive cost analysis providing a clear picture of what your
budget is spent on. | t téatklthe defined key metrics with the cost triggers, comparing them against the
benchmarks.

Inventory functionality.  Inventory control capabilities handle recording, tracking, costing, cycle
counting, and automatic reordering to ensure availability and the right number of parts on hand,
thereby reducing vehicle downtime.

1.4.4 Securityand Safety Features

Safety management tools protect your vehicles and drivers by providing emergency roadside assistance,
vehicle theft alerts, and remote monitoring. Being able to monitor ad r i vtime df arrival, speed and
more, fleet companies can secure themselves from false claims.

Road hazard alert. Alerting serviceskeep drivers informed in real time of the state of the road, the
weather, or last-minute changeson the route. Such services automatically notify drivers whent hey &6 r e
approaching potential roadway weather hazards.

Remote control. Vehicular control mechanisms enable tracking and gradually reducing the speed of an
asset. This can be particularly beneficial in retrieving stolen vehicles.

Accident detection and reporting. If drivers happen to get into an accident, fleet accident
management software allows for capturing necessarydata live from the field to further support claims,
repairs, and risk management.

Roadside assistance. Should fleet drivers experience any roadside issue, they can request help via
their telematics device with integrated roadside assistancesolution. The latter dispatches a service
request to the closest provider, ensuring a fast response.

Dash cam. Automatically making photos, videos, and panorama thumbnail views, a dash cam can
playback the entire event. Integrated with telematics, a dash cam provides visibility into any incidents.

1.5 FleetManagement Solutions Overview

Implementing an FMS fleet management solution that can help your business handle its transportation
needs. The players included in this section are among the top 20 most popular options. We will give a
brief overview of the le ading fleet management solutions highlighting their stand -out features.

Advanced Driver -Assistance Systems (ADAS) are the systems that leverage Al, deep learning, and
machine vision technologi es. I tds ant i cwilprestlitend t hat
safer road use. Our Satellite Tron Al-l1oT Artificial Intelligent Internet of Things provides advance Al.

One of the latest innovations here is predictive maintenance. It uses onboard sensors to predict when
the vehicle may need repair. It can be paired with preventative maintenance systems that track
maintenance tasks by date, mileage, kilometers, hours, or fuel consumption, and provides automated
maintenance-due to notifications.

Business intelligence.  Based on internal/external dataandthe company 6s hi stori cal
analytics allows for identifying areas in fleet operations where money can be saved.

Autonomous vehicles  will enhance efficiency with self-driving capabilities. Further, the vehicles will
improve road safety with i ntegrated car technologies like forward collision avoidance.

Environmentally friendly logistics. As environmental consciousness is taking new turns, more fuel

ADAS

trend

saving measures are added. Ités so important to have ro

More mobile apps for fleet operations. Allowing drivers to stay in constant communication, mobile
devices are certain to become the primary tools for handling fleet tasks.

To find out more about how technology drives change in transportation (trucking, air frei ght, and
maritime shipments), check out our infographic.
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FLEET MANAGEMENT SOLUTIONS

Verizon Teletrac Navman

Geatab Connect Director

non=verbal

e in-vehicle ARSI detailed

driver * routereplay I maintenance
. dashboard with
feedback * proactive management
. : custom KPls .
Stand-out * security alerting . inventory
. driving safety .

features features e driverlD tracking
alerts .
+ custom feature comprehensive

. vehicle .
mapping inspection fuel tracking

reports

Provides
hardware

v

Per-month camtaEtian $40/vehicle $5/vehicle
pricing pricing

Usability easy moderate moderate easy

Spotlight Fleetio Manage
Geotab Drive Reveal Field DriveApp Fleetio Go
Navigation Fleetio Parts

Mobile
app(s)

Help & moderate moderate good
Support
ELD-

. (needs integration with
compliant

compliant telemetrics)

cost-efficient
Best for any fleet size midsize fleet product for mixed simple solutions
fleets

Leading fleet management solutions compared: Geotab, Verizon, Teletrac Navman, and Fleetio
Geotab: highly customizable solution for small and large fleets

Geotab provides time-tested, comprehensive fleet management solutions. Geotab collects info and
transforms it into high -value fleet management data a business can then act upon.

Geotabds rich functionality includes customizabl e mappi
engine health and maintenance, and open data integration. With the Geotab Drive mobile app that
tracks Hours of Service, you can meet FMCSA regulations including DVIR and ELD compliance.
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Security features.  Given its security first principle, Geotab FMS is backed up with a vaiety of
corresponding features:

end-to-end security using authentication
encryption

message integrity verification

unique IDs for individual devices
non-static security keys

digitally-signed firmware

independent third-party expert validation

= =4 =484

Proactive vehicle maintenance. Geotab maintains engine health by detecting issues early on and
setting up vehicle maintenance reminders.

In -vehicle driver feedback and coaching tools. These functions foster safe driving behavior.
Verizon Connect: a full  -featured product with international coverage

The worl dés | argest telematics software supplier, Veriz
software with in -vehicle tracking hardware. Verizon Connect has a variety of fleet tracking and
management apps. Some popular ones are:

1  Spotlight for optimizing vehicles, staff, and work
1 Reveal Field for drivers to assign vehicles, tasks, and check their individual performance
1 Navigation for accurate turn-by-turn directions.

Verizon Connecthas rich features cover distribution, fleet maintenance, fuel, and transportation
management, GPS tracking, logbook, logistics, service, and transportation dispatch.

Route replay. By caching historical journey data, Verizon lets you review where and when your drivers
were, what rout es they took, how long their stops lasted and whether they broke the speed limit.

Proactive alerting.  While monitoring unwanted driver behavior, the system notifies accordingly upon
identifying any violations.

Driver ID feature.  Logging in your drivers allows for keeping an eye on individual drivers even if they

use several vehicles within the company. Accompanied by
performance.
Teletrac Navman DIRECTOR: affordable feature -rich solution for various needs

Director is a cloud-based GPS fleet tracking software product of Teletrac Navman, one of the largest
FMS vendors in the world.

Fleetvisibilty. Pai red with hardware units inside the fleetds v
di spl ays e ac hnane diatusih readtene. Managars ¢amtrack the fleet via a satellite view,
a clickable list of vehicles, a GPS map, or an invehicle street-level camera.

Dispatching. Director allows drivers to message dispatchers and vice versa, even offering canned
responses to further streamline communication.

Non -verbal check -ins. With the touch of a button or even automatically, a driver can check in the
destination, proof of delivery, and HOS.

Dynamic dashboard.  Director enables fleet managers to create a personalized dashboard for
summarizing their KPIs.

Vehicle diagnostics.  Providing the insight into the condition of the fleet vehicles, Director informs you
of the amount of fuel used, idling time, whether the drive goals are met, and whether any vehicles are
in use without proper authorization.
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While Director is suited for fleet managers, drivers use an in-cab solution i the DriveApp and software
suite. Using a tablet device, drivers can auto-record their HOS and vehicle diagnostic data, generate the
E-logs and DVIRs for a roadside inspection.

Fleet IO : software -only provider with a user  -friendly interface

Unl i ke other FMS on this 1list, FIl eeti o doesndt provide
which is why itdéds not ELD c o rmgsblvedwithour SdtelliteeTrorthird- t hi s pr ob
party telemetrics integrations.

Keeping it simple, this solution offers a robust proprietary FMS i Fleetio Manage, and free mobile appsT
Fleetio Go and Fleetio Parts for drivers to report their start times, fuel us e, daily vehicle inspections, and
in the case of Parts, vehicle parts for replacement.

Maintenance management. Tracking fleet maintenance needs, the FMS reminds of an upcoming
vehicle inspection, registration or an emissions test. Emergency notifications allow managers to respond
quickly to instances.

Fuel tracking. Besides keeping a record of fuel usage, Fleetio Manage automatically calculates the fuel
economy providing managers with the preliminary data to determine an efficient fuel economizing
strategy. In addition, the software enables fuel card integrations.

Driver scheduling.  Via the Fleetio Go app, drivers get assigned routes or inspections, while managers
track each assignment by vehicle.

Parts and inventory.  Using Fleetio Manage, operators can tradk the number of spare parts available,
getting notifications to restock them when needed.

1.6 Fleet Managementndustry Trends

The fleet management industry is marching into the era of 10T, adopting more effective ways of driver-
vehicle communications and vehicle-to-infrastructure connectivity. Soon, telematics is going to become a
very advanced factory-installed equipment. As the data keeps multiplying, i t gdisg to demand a more
sophisticated approach: from predictive to prescriptive analytics.

Behavior monitoring solutions. More apps with driver scorecardsare expected to be developed.
Tracking and measuring driver behavior will promote better decision making, and decrease safety and
productivity costs.

A trend for video analytics is going to hit the industry this year. Requiring onboard computers with 5G
and GPS,G-sensors, and IP cameras, this technology can be a great help in reducing accidents and
cutting down on wasteful activities such as unnecessaryfuel consumption.

Cloud computing offers a range of benefits for FMS,as it can enable:
91 higher degrees of data and system integration
1 highly customized solutions for fleet managers
1 increaseddata download speeds
1 more mobile-centric operations
1 enhanced remote processing of fleet-related data and transactions

Advanced Driver -Assistance Systems (ADAS) are the systemsthat leverage Al, deep learning, and
machine vision technologies. | t anticipated that ADASwill keep getting smarter, which will result in
safer road use. Our Satellite Tron Al-loT Atrtificial Intelligent Internet of Things provides advance Al.

One of the latest innovations here is predictive maintenance. It usesonboard sensorsto predict when
the vehicle may need repair. It can be paired with preventative maintenance systems that track
maintenance tasks by date, mileage, kilometers, hours, or fuel consumption, and provides automated
maintenance-due to notifications. Satellite Tron also provides in-vehicle device control of 0T devices
remotely with your mobile cell phone.
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2.1 loTInternet of ThingsSolutionArchitecture

2.1.1 Satellite Tron Telemetric Design Methodology
oT Architectureii s Physi cal Signals to Business Decisions. At ¢

Y

is the integration of computer-b ased systems into our physical world. o g
following key design methodologies are utilized in the Al -Satellite Tron Telemetric Design architecture.

IoT solutions have become a regular part of our lives. From the smartwatch on your wrist to industrial
enterprises, connected devices are everywhere. Having th/ngs work for us is no longer sci-fi fantasy.

You tap the screen of your smartphone or say a word, and get immediate results. A door automatically
opens, a coffee machine starts grinding beans to make a perfect cup of espressowhile you receive
analytical reports based on fresh data from sensors miles away.

But between your command and tasks fulfilled, there lies a large and mostly invisible infrastructure that
involves multiple elements and interactions. L e tdéssribe IoT 0 the Internet of Things 8 through its
architecture, layer to layer. L e tlodksat Satellite Tron to see how this everyday magic works.

2.2 Major IoT Building Blocks and Layers

Before we go any further, itbds wor t-jupomploTiarchitéecturg.ltout t hat
varies in complexity and number of architectural layers depending on a particular business task.

For example, the Reference Model introduced in 2014 by Cisco, IBM, and Intel at the 2014 l1oT World

Forum has as many as seven layers. According to an official press release by Cisco forum host, the

architecture aimsto ihe/ p educate C/ Os, /' T departments, and devel o
projects, andac c e/ erate the adoption of [ oT. 0

10T World Forum Reference Model

5

Collaboration & Processes w——
(Involving People & Business Processes) Center

(Reporting, Analytics, Control)

Data Abstraction
(Aggregation & Access)

00

Data Accumulation
(Storage)

Edge Computing
(Data Element Analysis & Transformation)

Connectivity

(Communication & Processing Units)

Physical Devices & Controllers Edge »
(The “Things” in loT) g Sensors, Devices, Machines,
Intelligent Edge Nodes of all types

- I~ R

The standardized architectural model proposed by loT industry leaders.
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But no matter the use case and number of layers, the key building blocks of any IoT structure are
always the same, namely:

1 smartthings the integration of computer -based systems into our physical world devices

1 networks and gateways enabling low-power devices (which is often the case in 10T) to enter
the big Internet

1 the middleware or loT platforms providing data storage spaces and advanced computing
engines along with analytical capabilities

1 applications, allowing end users to benefit from loT and manipulate the physical world

loT KEY BUILDING BLOCKS

Networks Middleware Applications

Smart things Gateways

W - A

The skeleton of an loT system.

These elements make up the backbone of any IoT system upon which effective, multi -layered
architecture can be developed. Most commonly, these layers are:

9 perception layer hosting smart things

9 connectivity or transport layer transferring data from the physical layer to the cloud and
vice versa via networks and gateways;

1 processing layer employing loT platforms to accumulate and manage all data streams
1 application layer  delivering solutions like analytics, reporting, device control to end users
Besides the most essential components, we will also describes three additional layers:

1 edgeorfog computing layer performing data preprocessing close to the edge, where loT
things collect new information - Typically, edgy computing occurs on gateways

1 business layer where businesses make decisions based on the data
1 security layer encompassing all other layers

Often viewed as optional, these extra components none the less make an I0T project neatly fit modern
business needs.
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2.2.1 PerceptionLayer: Gonverting Analog Sgnalsinto Digital Data andVice Versa

The initial stage of any loT system embracesa wide range of it h i or gnslpint devicesthat act as a
bridge between the real and digital worlds. They vary in form and size, from tiny silicon chips to large
vehicles. By their functions, 10T things can be divided into the following large groups.

Sensors such as probes, gauges, meters, and others. They collect physical parameters like temperature
or humidity, turn them into electrical signals, and send them to the 10T system. IoT sensorsare typically
small and consume little power.

Actuators , translating electrical signals from the 10T system into physical actions. Actuators are used in
motor controllers, lasers, robotic arms.

Machines and devices connectedto sensorsand actuators or having them as integral parts.

| t idportant to note that the architecture puts no restriction on the scope of its components or their
location. The edge-side layer can include just afew i t h i phgsieally placed in one room or myriads of
sensorsand devices distributed acrossthe world.

2.2.2 ConnectivityLayer: Enabling Data Transmission

The second level is in charge of all communications across devices, networks, and cloud services that
make up the 10T infrastructure. The connectivity between the physical layer and the cloud is achievedin
two ways:

9 directly, using TCPor UDP/IP stack;
1 via gateways 0 hardware or software modules performing translation between different
protocols as well as encryption and decryption of loT data.

Server Side Cloud Server Side Cloud

E =
ol o1l

TCP / UDP

e 6 Gateways

Ethernet WiFi

A Bluetooth
% NFC Low Energy LPWAN ZigBee
ARDUINO
f 00
Ea® XA

Two key models of connectivity between physical and cloud levels in loT.
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The communications between devices and cloud services or gateways involve different networking
technologies.

Ethernet connects stationary or fixed I0T devices like security and video cameras, permanently
installed industrial equipment, and gaming consoles.

WiFi, the most popular technology of wireless networking, is a great fit for data-intensive 10T solutions
that are easy to recharge and operate within a small area. A good example of use is smart home devices
connected to the electrical grid.

NFC (Near Field Communication) enablessimple and safe data sharing between two devicesover a
distance of 4 inches (10 cm) or less.

Bluetooth is widely used by wearables for short-range communications. To meet the needs of low-
power loT devices, the Bluetooth Low-Energy (BLE) standard was designed. It transfers only small
portions of data and d o e swor& tor large files.

LPWAN (Low -power Wide -area Network) was created specifically for 10T devices. It provides long-
range wireless connectivity on low power consumption with a battery life of 10+ years. Sending data
periodically in small portions, the technology meets the requirements of smatrt cities, smart buildings,
and smart agriculture (field monitoring).

ZigBee is a low-power wireless network for carrying small data packages over short distances. The
outstanding thing about ZigBeeis that it can handle up to 65,000 nodes. Created specifically for 10T
automation, it also works for low-power devicesin industrial, scientific, and medical sites.

Cellular networks offer reliable data transfer and nearly global coverage. There are two cellular
standards developed specifically for 10T things. LTEM (Long Term Evolution for Machines) enables
devicesto communicate directly with the cloud and exchange high volumes of data. Also, NB-l1oT or
Narrowband IoT uses low-frequency channelsto send small data packages.

Once parts of the IoT solution are networked, they still need messaging protocols to share data across
devices and with the cloud. The most popular protocols used in the |0T ecosystemsare:

1 DDS (the Data Distribution Service) which directly connects loT things to each other and to
applications addressing the requirements of real-time systems;

1 AMQP (the Advanced Message Queuing Protocol) aiming at peer-to-peer data exchange
between servers;

1 CoAP (the Constrained Application Protocol), a software protocol designed for constrained
devicesd end nodes limited in memory and power (for example, wireless sensors). It feels
much like HTTPbut uses fewer resources;

1 MQTT (the Message Queue Telemetry Transport) , a lightweight messaging protocol built
on top of TCP/IP stack for centralized data collection from low-powered devices.

In this protocol layer t he loTBPMserver is fault tolerant and scalesseamlesslyto handle growing
transaction volumes, ensuring that the ask goal can be carried out.

1 The lIoTBPM Server Orchestration

Ac o mp a eng-to-end loT BPMworkflow will almost always span more than one loT device or

enterprise servers. These loT device and enterprise servicesintegration can be mission critical to the
businessand is rarely modeled and monitored. These cross-microservicesworkflows canbeac o mpany 6 s
core operation drivers, often they are rarely modeled and monitored, and the flow of events through

different 10T devicesis usually expressedonly in low-level Interface flow specifications and rarely depict
business enterprise goals and workflow diagrams.

In the context of loT devices, when we say BPM, all we mean is i &equence of tasks that allows us to
achievea g o aln lod BPMorchestrated each task-goal can be carried out by a different 10T device,
enterprise RESTfulserver, human task, or any other integrated service.
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Major networking technologies used in the loT projects.
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