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Avoid costly mistakes
when integrating
real-time asset tracking
into business solutions.



If you’re a Solution Architect or CIO considering integrating
real-time asset visibility or tracking into your business
workflows and solutions then there are a number of key
factors that you should consider when evaluating your
solution needs— and the products that you’ll utilise.

In this guide we’ll look at a variety of considerations,
provide some advice, learnings and describe how Spotto
meets the requirements or why it could be the right choice.

AlanWilliams, Spotto CEO

Alan’s enthusiasm for technology and
innovation has led to leading and founding
roles with numerous software companies
including Australia’s OneBlink, and of course
Spotto. His teams have implemented real-time
systems for major banks, created an energy
trading system dealing with over 50% of
Australia’s power, and developedmobile apps

that improve efficiencies in hundreds of local
and state governments.

Today, Spotto is focused on one of the most
important challenges of our time— how to do
more with the resources we’ve got.



How do you
anticipate
using asset
visibility
through your
organisation?

Whilst a single use-case is often the catalyst for
evaluating real time location tracking/visibility
systems, if you’re going to go through the
exercise of putting in sensors and software
then considering what other benefits you could
get from doing somakes a lot of sense.
That’s because by doing so you’ll be less likely
to paint yourself into a corner with non-flexible
choices. Just like when you put in a network or
power – putting in a sensing infrastructure
opens up a new world of potential solutions
that can use it.

As an example, at a large Australian automotive
retailer, solution architects were given the
mission of improving operational workflow in
their processes. They wanted to capture the
real-time location of work-items into their
applications in order to optimise movements
and to order work. But they also knew that once
the tracking platform was in place their staff in

each centre or dealership would be able to
immediately locate any item of stock or
equipment whenever they needed it and
therefore save significant amounts of wasted
time spent searching, as well as having an
‘instant stocktake’ whenever required.

The initial motivation to enable asset visibility
in an organisation is typically at least one of
these key benefits:

• We want to waste less of our staff’s time
searching for stock or equipment so they
spendmore time doing their jobs (and are
less frustrated)

• We want to be able to find things when we
need them urgently to give better service
or safety outcomes

• We don’t want to keep on buying excess
equipment because things can’t be found
or because staff ‘hide’ equipment because
they’re worried about not being able to find
it when they need it.

• We want to make sure that we’re really
complying with safety guidelines or other
regulations in real time

• We want to improve or optimise business
processes by cutting out inefficiencies
resulting from things not actually being
where they’re meant to be

• We want to capture what’s really happening
with movements of equipment, stock or
people around our business or operation
so that we can analyse it to create
efficiencies and gain insights into other
potential improvements.

Regardless of which of these is driving the
initial project, they are all outcomes that the
infrastructure can be used to deliver and so
asset visibility should be both tactical (to solve
a specific problem) and strategic in that it can
be used throughout the organisation as part of
a wider digital transformation that increases
productivity and business agility.
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So you’ve established that knowing location
is important. But how accurate does the
location really need to be? It’s a vitally
important question because there’s a very real
relationship between location accuracy and
cost. Simply put – the greater the accuracy
needed, the more equipment, expense or
maintenance you’re going to have to deal with.

In a hospital for example, if a nurse needs to
find a syringe pump quickly, or a lifter, or a
particular bed, then it’s not necessary to have
centimetre, or evenmetre level accuracy of
where it is. Knowing what part of a ward,
or which storeroom it’s in is good enough –
you’ll find it from that. A zonemanymetres
around is good enough.

But in a workshop, the exact bay position of an
asset may be vital to knowing how to optimise
the next movements. That may need accuracy
of a couple of metres.

For outside locations, we’re familiar with the
vagaries of GPS. How accurate do we need that
to be to achieve our objectives? For example,
the more often location outside is reported
the more power is used by the device reporting.
That means compromising between
battery power consumption of a tag and
reporting frequency.

So some of the key questions to ask:

• What is ‘good enough’ location for my
proposed use cases?

• How timely does the location information
need to be?

• Do I need the same level of accuracy
everywhere or can I put a mix of fine and less
fine location accuracy aroundmy facilities?

• Is it even practical to track in some locations?

• Can I improve or ‘infill’ the location accuracy
if I decide I needmore functionality?

What kind of
accuracy do
you need?
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Aword of caution for when there aremany
readers or sensors in close proximity.

since radio waves are fickle beasts which
propagate in unpredictable ways depending
upon the environment around them (people,
objects, other radio emitting devices etc) your
location platform needs to decode seemingly
contradictory proximity signals coming from
readers/sensors much of the time. In many
systems this leads to ‘flipping’ between
reported locations because the apparent
proximity to each sensor may be changing
constantly due to environmental factors.

This behaviour can be confusing and cause
users to lose confidence in the location
accuracy and it’s worthwhile taking the time to
ensure that your solution’s location algorithms
are able to deal with this effectively and that
your vendor can give you good advice about
how to maximise accuracy.
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On the surface this may seem like a strange
question. Most people initially equate location
with maps. That’s because we’re used to using
real-time location for way-finding. Or we’re
looking for things in a wide geographic area,
like when we search for where a vehicle is in
a wide geographical area.

For outdoor locations, maps make very good
sense. But if the objective is to be able to locate
items inside a building thenmaps aren’t always
the best option. An indoor map is a floor plan –
and setting up floor plans in systems, and
making sure sensors relate accurately to those
floor plans is an installation challenge and an
ongoingmaintenance task you don’t want to
take on unless it’s absolutely necessary.

If the use case you’re looking to solve is telling
people where to find an item of equipment,
then think about how you do this in real life.
When we asked nurses in a hospital where
items were located they’d say, “by the nurses
station in W6.” In a service centre the reply may
be “paint shop bay 6.” You don’t need amap for
that – it’s a waste of time andmoney.

It’s the same when integrating location
information into processes. Knowing a ‘station’
in a process is what’s needed, or a GPS location
or address, not a map.

However, for way-finding, of course, maps are
vital. But way-finding solutions aren’t the same
as asset visibility and tracking solutions and
shouldn’t be confused.

Functionality & Capability

Do you really
need amap or
floor plan?
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If you’re thinking about how to integrate
location visibility into your workflows and
business processes you’ve probably already
identified that there are twomain types of
information you want easy access to:

• Current location information via a query.

• Event notification when something happens
that you’re interested in.

Let’s take a look at both types in a little more
detail.

Current location information

There are twomain questions that you typically
need answers to regarding location:

• Where’s the [thing/things] right now

• What’s currently at a [location]

‘Where’s the thing’ needs to be able to return
location results for either a single asset or
multiple assets that match a search string.
For indoor locations a named location is most
useful for process-oriented applications, for
outdoor locations both named location and
GPS coordinates could be useful.

What youmay not have considered is the use
of ‘fuzzy’ search. Handling mis-spellings or
typos by your users may improve your UX
significantly. Also, knowing where and when an
asset was last seen if it can’t be seen right now

(i.e. it has gone out of range of any reader or
sensor) could be vital intelligence.

‘What’s currently at a location’ is quite
straightforward. You’ll want an inventory of
what is currently at that location. However,
you may also want a list of assets that were
last seen at that location, and at what time.

Of critical importance for ensuring that the
infrastructure you’re putting in for tracking
can be leveraged for many different purposes
is the accessibility and quality of the APIs.
Are they well documented?

Also, is there a test harness allowing
developers to test their code and the APIs in
an application without needing to set up lots
of physical readers/sensors and asset tags?
If there isn't, you may have to spend a lot on
infrastructure just to test the applications
you’re building.

Event notification when something happens

Workflow systems are usually very interested
in events like, “tell me when this item arrives in
this location”. On the surface this looks quite
straightforward – as humans we understand
the concept of ‘arrival’ pretty well – the item has
got here and is ready to fulfil its purpose.
We distinguish between an event like this and
one where an item is passing through.
With sightings by sensors/readers, the location

system needs to make a judgement call as to
when an item has actually arrived rather than is
just sighted as it’s passing through.

This means checking out whether arrival
events can be detected successfully and
consistently by the system you’re considering.
And, whilst you are thinking about it, are you
able to access ‘move’ events as well so that you
can see the intermediate locations the asset
passed as it moved between locations? Could
this be interesting?

Event notifications typically use MQTT – so
you’ll need to check on the quality of the MQTT
server infrastructure used because you don’t
want to be in the situation of missing events
because the service is down. Also, how easy is
it to subscribe to topics – is the MQTT support
well documented and supported?

Functionality & Capability

What API calls
or events do
you need?
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If you’re going to integrate asset visibility into
your own applications, there’s a good chance
that you’ll want to provide a custom interface
for your users to tag items that they want to
track, and to be able to change the asset
names or delete them. Of course, the location
platform will have tools to enable this, but do
you want your users to have to switch between
your own applications and the vendor’s
administration system to achieve this?
The user experience, and particularly training,
would be less than optimal and potentially
cause confusion.

If this is the case then access to the
‘management APIs’ for your platform will be
important. In particular the tagging and
management of assets, but perhaps also the
management of system users, readers and
locations. Take a look at how these are made
available, and whether the vendor charges
for access to these APIs.

Functionality & Capability

Do you need
APIs that give
your app the
control to setup
tags and
locations?
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What are the pros and cons of this solution?

If you want to put in an asset visibility system
into just a single location this can be a good
solution especially if way-finding for visitors is
one of the objectives. However, be aware that
setup of this type of system which typically
requires precise relation to floor plans of your
buildings can be a very expensive exercise.

Alongside the high cost of installation and
commissioning there are several
disadvantages of using location visibility
embedded inWiFi routers that you should
consider. Firstly, unless you’re putting the latest
WiFi hardware with tracking into each of your
facilities, you won’t be able to track items
between them easily. Putting the latest WiFi
WAPs into every facility may also be beyond
the cost and resource capability of most
organisations. It turns out that even with an
existingWiFi infrastructure it can be just as
cost effective, andmuchmore flexible, to put in
a self-installable BLE based tracking system
that’s made for purpose. In this scenario, every
facility in the ‘family’ can take advantage of
location visibility without costly upgrades.

Functionality & Capability

Your network
supplier has
proposed using
their location
system in their
WiFi routers.
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Because of the prevalence of WiFi, most of the
places you’ll want to cover for asset visibility
are likely to haveWiFi available and accessible,
but somemay not. Examples may be extensive
outside storage areas around your facilities,
temporary coverage requirements etc. In some
cases, running power to the reader locations
may be difficult. In other places where you want
to detect assets there may not even be an
internet connection. And youmay have a
mixture of indoor, outdoor and in-vehicle
tracking needs. Can this be handled by your
target platform, and at what cost and
complexity?

The key here is to look for an asset visibility
platform that can handle many different types
of reader connection technologies, readers
frommultiple manufacturers and different
types of tags, but that to the end user provides
a consistent set of results.

To give yourself the greatest flexibility for using
your asset visibility solution across many use
cases make sure the system you choose has
multiple options for:

Location: Indoor/outdoor/in-vehicle/moving

Power: DC Power, Power over Ethernet (PoE),
Vehicle wired, battery

Network connection:WiFi, Ethernet, Cellular

Type of use: Fixed zones, mobile (what’s in my
vehicle and where is it?)

Remember to take into account the costs and
inconvenience of putting power in place where
you need it, especially outside. Low voltage
cable (either runs of DC cable or PoE) is often
much cheaper to install than installing power
sockets wherever you need them. And of
course, if you are going to install Ethernet cable
for power, you should be able to run data
through that cable too provided you get the
right readers.

Where there’s noWiFi or Ethernet available
then provided you have power you’ll need a
cellular connection for your reader, and if
there’s no power then a battery powered reader
with cellular. If you’re going to use a battery
powered reader then there’s a compromise to
bemade between frequency of reporting and
battery life.

Most real-time location systems aren’t actually
‘real time’, of course, but return reads
frequently enough to be considered real-time
for most use cases. Typically they’re set to
transmit every 3-5 seconds. With a battery
powered reader, you’ll want to limit this quite a
lot further – down to every fewminutes so that
you can get at least a couple of years out of the
batteries. Somemobile readers are sufficiently

intelligent to send infrequently whilst at rest
andmore regularly when in motion.

With a cellular connection you’ll need to make
sure the cellular costs you’re going to incur for
transmission don’t blow the project budget. Do
some calculations on the size of the payload
that the reader sends back and the frequency
of transmission to see howmuch data you’ll
need amonth. In Australia IoT data plans cost
around $10/month for 1GB of data.

Functionality & Capability

Your facilities
aren’t all the
same –
networking and
power aren’t
always easy to
put in place.
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Functionality & Capability

How do you
manage the
costs and
risks of your
asset visibility
project?

While asset tracking technologies have been
around for a long time, with barcodes, RFID
stickers andmore recently more IoT based
technologies, they’re associated with high
costs and lots of project risk. Many of these
projects are reported as failing because users
find them too difficult to use or maintain, or
they become out of date as they lose accuracy
as floor plans aren’t maintained.

We’d suggest looking at each of the following
as you consider your asset visibility and
tracking projects:

Planning and fit for purpose:

• What are the desired project outcomes?

• Is there a project owner who’s invested in the
business success of the project?

• What level of accuracy and timeliness of data
do we require from the platform to achieve
our objectives?

• Are there options to experiment with the
technology to assure ourselves we can work
with it and that it delivers sufficient accuracy
for our needs?

• Will the platform we’re considering let us
start small and grow or does it require a ‘big
bang’ approach?

• What are the physical characteristics of the
intended environments we need to consider,
such as power power points or networking?

• What mix of indoor, outdoor, fixed andmoving
sensors or readers is required?

• Is the user experience optimised so that users
will be able to use the system with ease?

• What sort of assistance can we access to help
us plan?

• What level of training will our users require to
use the system effectively?

• If we’re going to use the APIs for the platform
to link it into our own applications, are they
well documented, reliable and easy to use?

• If we’re going to consume events with MQTT,
is that straightforward and reliable?

• Can we extend the platform ourselves or
integrate with other applications?

• Will battery changes be required for tags or
sensors, and how will this be managed?

• Are the physical aspects of keeping the
system running going to get in the way of its
success over time? Be super aware of this
since it’s one of the biggest reasons tracking
systems stop being used.

Costs:

• What are the hardware costs of readers,
sensors and tags and howmany will
we need?

• What are the software or subscription costs,
particularly as a project scales?

• What level of compromise between
accuracy, timeliness and cost are we
comfortable with?

• Are there per-user or per-asset costs that
could grow significantly?

• What will the cost of setting up the
infrastructure be:

• Cost of running power to the sensors
and readers?

• Cost of providing data connectivity
(cable or making wifi available) to the
sensors/readers?

• Cost of cellular plans where noWiFi or
ethernet available (look carefully at the
expected volume of data from sensors to
achieve the timeliness of reporting you
need).
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• Do we need to contract specialist staff to
install and commission the asset location
system?

• What are the ongoingmaintenance
requirements and costs?

• What sort of contract do I need to enter into
and for what period of time?

Installation and commissioning:

• Can we install the platform/hardware/
software ourselves?

• What level of internal resources are we going
to need to devote to the installation project?

• Who will be the project owner responsible for
the success?

• How long will installation take, and what level
of effort will be needed?

• Howmuch user training will be required and
who is going to do it?

• Do I needmy IT department heavily
involved?

Wider scale roll-out:

• As we roll-out to different locations, how
much will each installation cost us?

• Does our IT department need to be involved
in each installation?

• What expertise will we need on-site to
maintain the platform?

• Can we track assets between all of our
facilities easily?

• Are there resources that could be a
bottleneck as we roll out more widely?

• Can wemanage the platform across all of our
sites from a single location?

Maintenance and long-term considerations:

• Is the reader/sensor infrastructure
upgradable andmaintainable over-the-air?

• How will we know when batteries need
changing on our tags?

• How can we check on the ‘health’ of the
system – what readers?

• Will we be able to take advantage of new
tracking technologies when they become
available and cost effective?

• As our facilities and needs change, can we
easily reconfigure the platform to our new
requirements?

RiskManagement:

• Do we have to make a large investment just
to get going, or can we start with a smaller
project to prove its worth?

• What contractual commitments and long-
term expenses do we need to take on to
make the project happen?

• Can we prove the system with a trial?

• Will we have enough support to ensure
success?

• What sort of warranties are available?

• Will the platform adapt around our changing
needs? Can it come with us when wemove
locations?

• Can we redeploy equipment around the
organisation?

• How reliable is the platform and what level of
uptime should we expect?

• How secure is the platform and what level of
security and privacy protections do we
require?
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Cost effective – Spotto’s readers and tags are
reasonably priced and Spotto’s cloud-based
service provides industry leading price/
performance for most location requirements

Low risk – Spotto has no fixed term
commitments – you pay for what you use on a
monthly basis. It’s easy to install. Users engage
with it easily. You don’t need to make a large
hardware commitment to get going on a first
project.

Easy to roll out widely across your organisation
– Spotto’s remarkably simple to install by non-
technical staff, no experts required. User
training is minimal. Simple setup guides and
videos are available online.

Easy to integrate – Spotto’s APIs andMQTT are
well documented, easy to set up, and reliable.
They provide access to real-time events as well
as location queries, location setup and tag
management.

Future technology ready – Spotto is
engineered to adapt to new tracking
technologies as they emerge. We focus on BLE
solutions currently but can create connectors
for other technologies when appropriate.

Easy to engage with – Spotto is as simple to
use as a Google search bar. User training is a
breeze, usually taking just minutes.

Test without hardware using the Spotto
Simulator – set up readers, locations and
assets in a live Spotto system without the real
hardware in place and have them animated by
the Simulator. Allows you to see how Spotto’s
going to work for your users, and also allows
you to test API andMQTT usage without any
hardware.

Doesn’t need IT resources – Spotto’s cloud-
based so there’s no server infrastructure to set
up anywhere and no need to bother the IT
department (except to get WiFi access if
needed). The reader and tag installation is
simple enough for end users to do themselves.

Flexible and easy to tune and redeploy –
Spotto readers manage zones which can be
both large and small (whenmore readers are
used). It’s easy to move readers around to
create the coverage you need and to redeploy
themwhen your environment changes or you
move.

Out-of-the-box apps for immediate benefits –
The search apps are available to all users on
any browser or device right out-of-the-box.
Users can be added simply and the readers and
tags take moments to set up. You can be
getting benefits within hours of installation.

Simple predictable pricing – Spotto only
charges per-reader per-month. No per-user
charges. No per-asset charges. That means you
can add users and assets without worrying
about changes to your monthly charges.

No lock-in contracts – Lower your risks with
Spotto’s monthly, pay for what you use pricing
model. You only get charged for the readers
that you have configured in Spotto eachmonth,
nothing more.

Good local support available – Spotto’s
Australia-based development, support and
sales team is on-hand to help you to plan and to
answer your detailed questions.

Many connectivity/power scenarios catered
for – with a range of indoor, outdoor, in-vehicle
andmobile readers, with PoE, DC power and
batteries, WiFi. ethernet and cellular, you’ll be
able to create solutions for most situations.

Why Spotto
should be top
of mind when
considering a
platform.

spotto.io 12



spotto.io 13

Learnmore
Developer Docs – Find out how Spotto can
integrate with your systems.

Browse the docs

Schedule a call – Speak with someone from the
Australian-based team about your use cases
and get a detailed cost estimation.

Book a call

https://www.spotto.io/developers
https://www.spotto.io/contact

