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Enabled by Grafi, delivered by MGISS
Empowering your decision making with the asset data truth



The proliferation of location-enabled sensors 
(underground, overground and orbiting the 
planet), combined with the 15 billion* mobile 
devices in use today, indicates an irreversible 
direction of travel, accelerating towards valuable 
data availability and consumption that can help 
resolve the everyday challenges we have in society.

There is almost too much data, which can result in 
inaccurate readings when managed incorrectly. 
Many businesses often base their decision-making 
on a combination of newly acquired, real time 
updated sensor data and poor-quality existing 
information. This is precarious when organisations 
hold large silos of legacy data residing in outdated 
systems and processes because the predominantly 
reactive nature of business operations is impacted 
by seemingly authoritative but actually poor-quality 
data. Limited data management resources are also 
typical in larger organisations, meaning the results 
from data collection often remain unchecked.

Poor asset data quality means that utility and 
infrastructure asset owners therefore cannot be 
fully certain of where their assets are in the event 
of an incident or emergency on their networks.

More widely, the rise in urbanisation, population 
growth, climate change, ageing assets and supply 
shortages are all combining to create a barrier  
to innovation. Geospatial data technology coupled 
with an investment in time and resources will enable 
businesses to step away from reactive, engineering-
led solutions and move towards preventative and 
predictive solutions underpinned by data truth.

There are also some fundamental truths that 
industry needs to face up to before it can extract 
value from geospatial data and move towards 
sustainable systems of asset insight.

This paper attempts to lay bare some of these 
truths and explain how organisations such as 
MGISS can enable a path to asset insight by 
focussing on data truth, providing a framework 
for sustainable digital transformation.

Introduction
Leveraging geospatial data and technology to help solve business challenges 
has never been easier than it is today. The falling cost of data acquisition along 
with computing power for data processing and analysis is infinitely scalable 
even for the smallest organisations. Data technology can deliver significant 
business value within a few clicks of a mouse. 

*statista.com – Forecast number of mobile devices  
worldwide from 2020-2024
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Adding to this, in the UK we have some of the oldest 
utility networks in the world, an issue worsened 
because we also have many unmaintained asset 
records, which resulted from decades of transferring 
ownership, poorly executed digital transformation, 
and lack of investment in data management.

Whilst there are great examples of successful 
digital transformation, this data legacy still exists. 
Problems arise, for example, when anyone digging 
up the highways or excavating for new developments 
requests information from asset owners only to 
receive a myriad of uncertain data formats.

Reducing asset risk 
With full-fibre rollout, EV charging infrastructure, a 
water sector that is now mandated to hit resilience 
and repair targets, and relaxation of planning laws 
having the potential to create a tsunami of excavation 
and development works across the UK, there are 
major concerns about the lack of regulation around 
data capture and coordinated data maintenance 
by the asset owners and planning authorities.

Supply interruptions 
The National Infrastructure Strategy published in 2020 
states a plan to build 1 million new homes in England 
by 2025, as well as a loosening of planning regulation 
in order to speed up development. The demands 
and risks this presents to utility and infrastructure 
companies is huge. Not only will every property 
need servicing from already strained networks, but 
the planning process has no mandatory requirement 
to inform statutory undertakers about a planned 
development. This often leads to situations where 
developments can be long underway before 
discovery of a critical water or gas main stops 
things in their tracks. Worse still, this can cause 
third party strikes and/or supply interruptions 
to occur, a costly process to put right, resulting  
in even more costly litigation.

Knowing where assets are in proximity to  
planned developments is critical. To prevent  
costly development errors and ensuing service 
disruptions, asset owners need to invest in  
data quality improvement.

Lack of insight
Often, however, supply interruptions are caused 
by unforeseen events that are out of our hands, 
such as climate events and natural disasters. It is 
important to be able to plan for and respond to 
such events, based on an accurate knowledge of 
where assets are located. Water as a life-critical 
resource needs restoring as quickly as possible 
following supply interruptions, a demand that can 
be difficult enough when not facing an emergency 
situation. Power and gas outages likewise have a 
debilitating effect on society and can often result  
in life-threatening situations.

Asset owners have a duty of care to ensure their 
asset records enable responders to isolate causes 
of disruption and protect life-critical services as 
quickly and efficiently as possible.

What’s the problem?
While utility and infrastructure asset owners are responsible for, and 
under regulatory obligation for, maintaining their asset networks with 
cyclical replacement and refurbishment programmes, there are reactive 
factors (such as bursts and leaks, and larger disruptions caused by 
climate change) that disarm and disrupt asset owners to the point  
that they are unable to keep ahead of their targets.
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*Discoverwater.co.uk

**Cabinet Office, 2018 An Initial Analysis of the Potential Geospatial Economic Opportunity

Every year in the UK, tens of thousands of bursts 
occur on our water pipes, causing disruption to 
consumers, industry, and other services. In 2019, 
the average reported number of water main 
bursts was 137 for every 1,000 km* of network.

Analysis from 2018 suggests that more 
accessible and better-quality location data  
in infrastructure and construction could  
be worth over £4 billion** per year.

Every year, accidental strikes on underground 
pipes and cables cost the UK economy an 
estimated £1.2 billion, putting lives at risk  
in the process.

Furthermore, it is estimated that over 4 million 
holes are dug every year in the UK, and only a  
small proportion of these excavations are used 
as an opportunity to capture what is found and 
feedbackto those responsible for managing  
the assets.

£1.2 billion
UK cost

137 bursts every 
1,000 km

4 million 
holes dug

£4 billion 
opportunity

Operational resilience?
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GIS, GNSS, data and cloud computing 
Grafi is the platform and framework from which 
MGISS delivers asset resilience solutions designed 
to optimise service and maintain supply. It combines 
best in class GIS, GNSS, data, apps and cloud 
computing technology with your asset data to 
optimise Asset Data Management workflows, 
improving delivery performance, operational 
efficiency and safety benefits for utility, 
infrastructure, and environmental organisations. 

Leveraging industry standard interoperability tools, 
all Grafi solutions can be configured to work 
seamlessly, and integrated with existing workflows 
across organisations. Grafi solutions are designed 
to ensure the building of an authoritative source  
of the asset data truth can be fully future-proofed 
to maximise investment in asset data. Grafi comes 
with the GIS software, apps, 1cm-accuracy GNSS 
positioning hardware and services, data models 
and integration components needed to support 
asset capture, maintenance and utilisation 
programmes to better manage asset networks.

Taking advantage of the latest technical 
capabilities, Grafi places intuitive asset data 
management and workforce collaboration tools  
in the hands of all operatives, providing a user-
friendly app-based interface. This enables field 
professionals to capture survey grade asset data  
in real-time on the job, delivering authoritative  
and timely information that can be accessed by 
stakeholders across the organisation.

Process, analysis, and outputs 
Collecting, maintaining, and leveraging a single 
source of the asset data truth has never been 
easier. Advances in GNSS satellite positioning,  
GIS apps and relevant cloud services have enabled 
new, intuitive workflows to support the capture, 
maintenance, and utilisation of asset data as a 
single authoritative source of the asset data truth. 
What was once the preserve of expert survey 
engineers, asset data technology is fast becoming 
an essential cross-functional tool.

This ensures asset data is no longer held in 
unworkable silos or in multiple incompatible 
formats, including on paper. It also prevents data 
from being captured weeks after the works have 
been completed, providing organisations with  
full visibility of up to date asset reality.

Grafi enables the smart integration of GIS and 
GNSS technology to deliver an authoritative 
version of the data truth for asset information,  
in real time as change happens. It empowers 
more productive and efficient field teams with 
simple apps that can be used within existing  
works programmes and office-to-field-to-office 
processes, keeping key services running effectively.

For example, this could be when locating critical 
assets following a disruptive event when accurate, 
authoritative and accessible asset data can help 
field teams locate a buried asset quickly, saving 
time and resources. Or by combining multiple 
data sources with asset data, to identify, predict, 
manage, and address the key risks to supply 
interruption. This enables organisations to focus 
limited resources, operational maintenance and 
strategic upgrade programmes on the assets  
that matter most.

We call this Asset Insight and Grafi provides  
the framework for developing these solutions 
and workflows.

What is Grafi?

Grafi
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The four pillars of
Location to Insight

Asset Location
Grafi enables field teams to combine high accuracy 
GNSS positioning services with apps to locate 
hidden assets quickly and safely. The simple and 
easy to use apps combine asset data records with 
Ordnance Survey context data to provide Eastings, 
Northings, and a height value. Similar to satnav,  
the solution directs the engineer to the location  
of the asset that needs to be accessed. This can  
be a simple map view or a fully three-dimensional 
experience using our augmented reality solution.

Asset Capture
For our Asset Data Capture solutions, we combine  
the same GNSS positioning services with simple and 
easy to use mapping apps that enable 1cm accurate 
3D data capture of asset data records with richly 
attributed information, using standard or fully 
customised data models. Geometric fidelity, 
validation, time, date, and location information 
accuracy are attached to the accurate location 
geometry of the asset from the GNSS. This provides 
the ability to integrate asset information, such as 
financial data, to build a rich asset information 
database, which will be utilised within our  
Asset Insight solutions.

Asset Insight
Grafi Asset Insight services unlock the value from 
investment in building and maintaining the asset  
data truth. It enables organisations to assess risks  
and implement mitigation measures to minimise  
or eliminate costly network disruption events.  
By combining richly attributed, accurate and 
authoritative asset data with Grafi analytical 
services, organisations can generate insights that 
maintain asset services. Examples include Grafi 3D 
spatial insights, which use augmented reality services 
to visualise networks below the surface as well as 
Grafi resilience services, which leverage the rich 
attribution via analytics to inform operational 
maintenance and strategic upgrade programmes 
by predicting and anticipating network failure.

Data Quality  
Improvement
Maintaining the integrity of the asset database over 
time as it adapts and changes with the real world  
is key to maximising investment in asset data as  
a valuable enterprise-wide resource. Applied as  
a data management and governance solution,  
Grafi ensures all the required processes and fully 
integrated systems are in place to continually 
maintain the integrity of the asset data truth. This 
includes access to our Grafi support and solution 
maintenance services as we continually upgrade 
the Grafi framework combined with the Grafi 
solutions that maintain the integrity, accuracy  
and security of the asset data estate across all 
relevant organisational functions.
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Positioning services
Whether you are aware of it or not, if you have a smartphone, you almost 
certainly use GNSS on a day-to-day basis. From in-car navigation to tracking 
your Uber to 1cm level precision surveying, GNSS underpins it all.

GNSS Correction Services
GNSS (Global Navigation Satellite System) is a 
general term describing any satellite constellation 
that provides positioning, navigation and timing 
services worldwide. GNSS receivers (including 
many mobile phones) receive radio signals from 
these satellites and GNSS positioning works by 
simple triangulation. Because we know the speed 
of a radio signal (speed of light), your receiver can 
compare the device time at the point it receives 
the signal to that of the time-stamped signal to 
provide the time it has taken to travel to the receiver. 
Knowing speed and time, the receiver can therefore 
calculate the distance to each satellite using the 
Distance = Speed * Time calculation. The receiver 
then uses the principle of triangulation (using 3 or 
more satellite distances) to calculate your accurate 
position on the Earth’s surface.

How accurate depends on a few factors. An 
uncorrected position, as calculated by your phone, 
will position you with an accuracy of around 6 meters. 
This does not sound great however for the purposes 
of something like satnav this is good enough to 
position you on the correct road. If, however, you 
are a surveyor, Asset Capture would need to involve 
a more accurate position to underpin Asset Location. 
The asset could be a water valve which has been 
buried, overgrown or even flooded. If an operative 
needs to close that valve, then the minimum 
requirement would be to use accurate Asset Location 
to find and turn it off.

The reason a mobile phone can currently only 
provide accuracies of around 6m is that most 
cannot use all the GNSS constellations, and they 
cannot recognise and reject inferior quality signals, 
such as those reflected from other surfaces. These 
are called multipath signals and, because they are 
indirect, they will position you incorrectly.

Currently, the most accurate GNSS positioning 
systems require specialist 3rd party receivers, 
such as those provided by EOS, Leica, and Trimble. 

These can easily be ‘plugged-in’ to existing phones 
and tablets as they already have the required 
multipath rejection technology and can track 
additional satellite constellations for higher 
accuracy including the SBAS (Satellite Base 
Augmentation System). This combination can 
underpin a much more accurate Asset Capture 
experience by providing sub-meter accuracies.

If your work mandates even higher precision, then 
you can also plug in RTK (Real Time Kinematic) 
correction services, such as Leica Smartnet.  
RTK provides connection to a network of base 
stations which are surveyed to the millimetre 
to provide further corrections live in the field.  
This can add the power of 1cm level accuracy  
to your Asset Capture system and is well within 
NRSWA 300mm, or PAS256 100mm standards.

Z-transform
Z-transform is an ArcGIS Collector/Field Maps 
plugin for enhancing your Asset Capture 
experience by adding precision UK Z (height) 
coordinates. For our Asset Capture solution and 
specifically for ArcGIS Collector/Field Maps, we 
have developed a widget called Z-transform. 
Z-transform will transform GNSS Height to an 
accurate UK height above mean sea level (MSL) 
using the most accurate vertical transformation 
(OSGM15).

Z-transform, developed by MGISS with the 
ArcGIS REST API, works in real time against the 
target ArcGIS Online/Enterprise feature service  
to apply this vertical transformation. Using high 
accuracy GNSS coordinate metadata captured in 
the ETRS 89 coordinate reference system in ArcGIS 
Collector or Field Maps, Z-transform will instantly 
provide transformed coordinates in MSL into both 
the Z-geometry of the asset and to an attribute 
field of your choosing (in case the data is not  
3D enabled).

The principal of the Z-transform app provides 
the simplest example of improving Asset Capture 
with the goal of providing accurate and reliable 
Asset Insight.

Smart geospatial solutions: Enabled by Grafi, delivered by MGISS   |   7



3D dynamic data model
Capturing precision 3D data (X, Y and Z) is essential 
for creating a digital twin, which holds high value  
in the world of Digital Transformation, GIS and BIM. 
Simple high accuracy 3D Asset Capture can lead to 
extraordinary Asset Insight because capturing X, Y, 
and Z accurately can produce a highly accurate 3D 
model. An example would be a gravity pipe drainage 
system. What value would a model like this bring? 
The answer is Asset Insight.

Taking the drainage system example, using Asset 
Capture to create a model of this system will allow 
you to ‘network trace’ the critical in/out assets of  
a catchment. Combining other Asset Capture results, 
such as pipe diameter and asset condition, will 
enable insight into network condition and capacity, 
in turn providing the basis for flood risk management. 
When it comes to flood risk management of the 
major highways there is a huge safety element  
that could mean the difference between life or 
death in an accident.

This level of accuracy would also allow you to 
interrogate the same model using our state-of- 
the-art augmented reality system, bringing your  
3D model to life in situ.

Capture, update, maintain, share
Our Asset Capture solutions allow for the capture, 
update, maintenance and sharing of digital assets. 
Our solutions are primarily underpinned by systems 
such as ArcGIS Online/Enterprise, which means 
capture is happening into a federated system with a 
single version of the truth for each asset. Having a 
single version of the data truth is critical for asset 
integrity and means you can be confident when 
performing any analysis on your data.

Having this single shared repository for data means 
that field and office staff are always in sync, which 
is crucial to both proactive and reactive projects  
in all industry sectors. The power also to plug 
compatible Asset Capture solutions directly into 
these systems is critical in operations, from gully 
cleaning to tree risk management, and can provide 
massive efficiency benefits. These include but are 
not limited to less drive time to collect equipment 
and data sets, no double handling of data sets,  
and the ability to report issues in real time.

The ability to also plug-in GNSS technology as part 
of our Asset Capture solutions is key to improving 
asset precision and the fact that most are compatible 
with the phones we have in our pockets makes 
everything much simpler.

Connectivity
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Advanced visualisation
The accurate use of Augmented Reality (AR) 
technologies such as vGIS represents the ultimate 
goal in terms of Asset Insight. Our stunning AR 
solution can aggregate data from ArcGIS Online 
and/or BIM packages to display it in a unified 
augmented reality view.

Augmented reality plus your data has many 
benefits, including helping field workers locate  
the correct assets faster and increasing situational 
awareness by letting users see the infrastructure 
around them in the most natural way. Greater 
situational awareness and an accurate understanding 
of one’s surroundings lead to higher productivity,  
a reduction in human errors, and a safer  
work environment.

Organisations use AR to find and repair infrastructure, 
avoid accidental utility strikes during excavations, 
and address GIS documentation gaps. Utility teams 
use AR to speed up utility identification and quality 
checks. Contractors rely on AR to reduce delays 
and speed up work.

In terms of elevation, by default our AR offering 
uses the device camera to detect the surface relative 
to the camera and uses the Bing elevation model 
to offset objects to this model in the Z dimension. 
Occasionally this elevation model does not represent 
surface in the real world accurately enough and 
data appears mis-offset in relation to the surface. 
For some projects we can add a custom DTM to  
the project, representing a more accurate surface 
model to use for improving the appearance of 
elevation accuracy. 

Importance of high-accuracy GNSS
The absolute Asset Location accuracy needs to  
be of a sufficiently high quality to unlock the  
Asset Insight provided by our AR solution. If this  
is not the case, then you will not be able to use 
the power and insight of AR as your assets will  
not be represented accurately in the real world. 
However, you will also be hamstrung using other 
applications just to locate an asset quickly and 
accurately, for example in an emergency to turn 
off a submerged valve in a flood.

Our Asset Location systems not only enable the 
capture of assets to a high confidence of precision 
but to update existing assets with a more precise 
geometry. The value this adds to your assets  
is immeasurable.

Visualisation from  
Augmented Reality
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Satellite imagery and Earth observation (EO) 
data services
The reduced size and cost of placing of EO and 
other satellite sensors in orbit opens up new 
opportunities. With satellites passing over the 
same location every 2 to 3 days the ability to 
monitor small changes becomes a real possibility.

A number of these EO services include SAR  
(Synthetic Aperture Radar) sensors, which have the 
added advantage of being independent of cloud 
cover – a major benefit to the UK given our weather! 
This could assist in the identification of ground 
movement due to subsidence as a major cause  
of water leakage or new developments within close 
proximity to strategic networks and detect risks 
that are likely to cause network disruption.

We are already building the frameworks required 
within Grafi to support emerging innovation in 
satellite data services and the ability to combine 
these with Asset registries will provide new insights 
to support more resilient networks.

Machine learning/artificial intelligence (AI)
Building on our work in satellite services and 
integrated data science, we are also working 
towards the development and design of the  
Grafi platform and the ability to leverage 
innovation and investment in AI or machine 
learning. By combining accurate, authoritative  
and richly attributed asset data with AI and 
machine learning we can release new insights  
into network performance and anticipate failures. 
We call this Applied Insight, embracing asset  
data as valuable intellectual capital.

Applied Insight
The unique nature of spatial information is the 
very essence of our location to insight journey. 
With a multidimensional approach, it provides  
the ability to combine accuracy, height, temporal, 
financial, environmental, operational and risk  
or resilience data to inform new ways of working 
in the pursuit of asset optimisation and network 
performance improvements: 

Spatial Insight: Providing authoritative quality 
information on the accuracy of the asset location 
(Eastings, Northings and Height data) to deliver 
new visual insights, such as an augmented reality 
3D view of the hidden assets and a validated 
reference from which to link other datasets.

Temporal Insight: Automated capture of date  
and time information as attributes from which 
temporal analysis supports better decision making 
for asset maintenance, fault identification, and 
strategic upgrade programmes.

Financial Insight: Integration of financial and 
costing systems with asset registries to run a range 
of analytical services to inform operational and 
strategic investment programmes to deliver 
improved productivity and efficiency savings.

Environmental Insight: Building in the 
sustainability of various asset classes against 
a range of location based environmental factors  
to improve green credentials.

Operational Insight: Integrating spatial 
information with the array of insight services  
to deliver predictive analysis for better and  
more efficient life-cycle management of assets.

Resilience Insight: Integrating assets with 
proximity risk services to build better safety  
and supply disruption avoidance models.

The Future
To ensure Grafi continues to deliver value for asset owners and managers, 
thought is being given to how our clients can leverage investment and 
innovation in emerging technologies and data science. From Earth observation 
to machine learning and artificial intelligence, analytical capabilities will  
play a major contribution towards designing, building and maintaining  
smarter asset management solutions within the Grafi framework.
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Conclusion
Implementing smart, sustainable asset management systems is no longer 
a matter of if, but when. As the economy moves rapidly through digital 
transformation alongside increasing pressures to meet environmental 
regulations and development demands, organisations cannot afford to  
be left behind using outdated systems and processes.

Faced with this rapid pace of change, it is imperative that utility and 
infrastructure companies adopt smart, data-driven asset management 
systems. Operating with smart asset data ensures organisations can 
continue providing critical services to their customers whilst remaining 
flexible, sustainable and profitable.

MGISS is focused on solving the challenges faced by utilities and 
infrastructure providers with a dual approach: leveraging geospatial 
technology and making existing asset data fit for purpose. Innovating  
on both fronts enables asset management organisations to address 
sustainability demands, close the productivity gap, and create pathways 
to adapting in-sync with future technological developments and climate 
change demands.

With MGISS, you can navigate digital transformation with confidence, 
empowering your organisation and future-proofing your services for  
the lives of your customers.

The future is now and it cannot be ignored.

Get in touch today on +44 (0)151 329 0820 
to discuss how MGISS can support  
your organisation with informed  
decision making.

Smart geospatial solutions: Enabled by Grafi, delivered by MGISS   |   11



+44 (0)151 329 0820 
marketing@mgiss.co.uk
mgiss.co.uk

MGISS, 46A Jamaica Street, Liverpool, L1 0AF

Copyright © 2021 MGISS (a trading name of Mobile GIS Services Limited)

MGISS independently advise on the smarter  
use of Geospatial data, technology and the 
digital transformation of field operations, 
taking organisations on a journey from  
Location to Insight.
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