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THE SURVEYOR OF 
THE FUTURE 
Workshop Welcome 

Presenter
Presentation Notes
Did you know? “The world now produces more electronic transistors than grains of rice harvested every year, 250 times as many to be precise” !



the decline in oil 
reserves 

the growth in 
digital data 

V 

Presenter
Presentation Notes
Today we want to talk about how the demand for digital data is helping Leica Geosystems and our customers change for the betterAs stated at the beginning, historically oil has been one of the world’s most valuable commodities but is this all about to change?The dawn of the computer, the internet and global use of mobile phones have shifted us into a digital worldThis means that what we do, where things occur and ultimately why things happen are more and more being captured as digital data
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Monitoring and modelling changing realities is the next challenge 

Accuracy is referred to accurate information, not just 
and only X,Y,Z….a slow system cannot be accurate 

The data collection and processing must be 
faster that the speed of changes of the reality 

After decades spent to map, now we 
have to control dynamic realities 
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90% of all the data 
in the world was created 
in the last 2yrs 

Presenter
Presentation Notes
The amount of data that is created is phenominal Back in 2012, IBM suggested that 2.5 exabytes – that’s 2.5 billion gigabytes (Gb) of data was generated every dayWhich means that in 2017, 90% of all the data ever created in the world was created in the last two yearsBut why does this matter, what is 



DATA IS THE NEW OIL 

Presenter
Presentation Notes
Today we are going to talk about the value of data and whether ‘Data is the new oil’But what do we mean by that?The value of data has exponetially increased in the last 10 years and will only get more valuableWith advancements in data capture technology, cloud computing and artificial intelligence our ability to create, collect, manage, interogate and understand data is getting better every monthThe rapid development of the world during the 20th century has in part been fuelled by oil, and we still rely on it todayBut a new commodity, data is seeing companies go from; innovative start-up to multi-billion euro company in a matter of a few yearsBut what does this mean for Leica Geosystems?
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How fast is data collection 
growing in Surveying? 
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Monitoring and modelling changing realities is the next challenge 

Accuracy is referred to accurate 
information, not just and only X,Y,Z….a 
slow system cannot be accurate 

The data collection and processing must 
be faster that the speed of changes of 
the reality 

After decades spent to map, now we 
have to control dynamic realities 



Technology becoming commodity 
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Democratization Unexplored 
Increasing Touchpoints  

 
Solutions and Consultative Services 
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Technology enabling to capture the unknown 
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Democratization Unexplored 
Accurate 3D and Georeferenced data for everybody New application areas with new technology and solutions 
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Control 10mm On site survey Office CAD 

8.4 days 

€ 19’677 

Staff € 3’557 

- Surveyor Grade 2 4 days 

- Assistant Surveyor 4 days 

Expenses € 14’638 

- Accomodation 8 days 

- Mileage 400 

-Traffic Management € 13’000 

Equipment  € 832 

- GPS per Receiver € 416 

-Digital Level € 416 

Material € 650 

- GCP € 650 

52.5 days 10.5 days 

€ 122’785 

Staff € 27’788 

- Surveyor Grade 2 25 days 

- Assistant Surveyor 25 days 

Expenses € 89’863 

- Accomodation 40 days 

- Mileage 1’788 

-Traffic Management € 81’250 

Equipment  € 4’875 

- Robot Total Station € 4’875 

Material € 260 

- Batteries € 260 

Staff € 5’324 

- Surveyor Grade 2 10 days 

Expenses € 0 

Equipment  € 455 

- Survey CAD € 455 

Material € 0 

€ 5’779 

Control 10mm Site Survey Trajectory Office CAD 

Staff € 3’557 

- Surveyor Grade 2 4 days 

- Assistant Surveyor 4 days 

Expenses € 14’638 

- Accomodation 8 days 

- Mileage 400 

-Traffic Management € 13’000 

Equipment  € 832 

- GPS per Receiver € 416 

-Digital Level € 416 

Material € 650 

- GCP € 650 

Staff € 948 

- Senior Surveyor 1 days 

- Assistant Surveyor 1 days 

Expenses € 624 

- Accomodation 2 days 

- Mileage 400 

-Traffic Management € 0 

Equipment  € 6’500 

- Pegasus:Two € 6’500 

Material € 0 

Staff € 5’324 

- Surveyor Grade 2 10 days 

Expenses € 0 

Equipment  € 1’300 

- 3D Model CAD € 1’300 

Material € 0 

8.4 days 2.1 days 

€ 19’677 € 8’072 

Staff € 3’130 

- Project Manager 5 days 

Expenses € 0 

Equipment  € 390 

- Pegasus Suite € 390 

Material € 0 

5.3 days 10.5 days 

€ 3’520 € 6’624 

10 Km Traditional Surveying at 10mm Accuracy 10 Km Mobile Mapping Virtual Surveying at 10mm Accuracy 

Data collection speed 



Technology becoming commodity - Margin erosion 
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Higher supply & availability as driver for lower prices  

Democratization Unexplored 
Increasing Touchpoints  

 
Solutions and Consultative Services 

 

High 
competitive 
Markets 

High  
value  

Markets 
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SURVEYOR OF THE FUTURE  
see you tomorrow 

Presenter
Presentation Notes
Wearable reality capture systems enable rapid recording and documentation of entire construction sites within a few hours, delivering supportive multiple sensor data for 4D(time), 5D(cost) and 6D(operations) processes. Having a comprehensive digital history map of the construction site and its related progress improves project awareness and aids in change management in an authoritative manner.
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THE SURVEYOR OF 
THE FUTURE 

Workshop 

Presenter
Presentation Notes
Did you know? “The world now produces more electronic transistors than grains of rice harvested every year, 250 times as many to be precise” !



We are all on a digital journey 
in some form or another 

Presenter
Presentation Notes
We are all on a digital journey in some form or another. We would like to tell you a compelling story about how making some simple choices can shape our decision's about what we take with us on our journeys to solve problems along the way.
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The path to success can 
feel a lot like a maze  

Presenter
Presentation Notes
A lot of the time if feels like the path to success can be a lot like a maze when selecting the right tools to tackle a complex problem  By tools we usually mean technology these days. When I say technology, we were talking about everything from cloud computing, artificial intelligence, renewable energy technologies, driverless cars, 3D printing and materials, medical and healthcare technologies, virtual reality and augmented reality, robotics and satellites. Not only are all of these technologies advancing at exponential rates every year, they are converging, which is enabling additional breakthroughs in solutions benefiting our everyday and working lives.



27 

Unlocking the power 
of a solution helps 
us predict the future 

Presenter
Presentation Notes
Unlocking the power of a solution is being able to see the value it proses to your business in terms of predicting the future. 
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It’s often said that we don’t 
like change 

Presenter
Presentation Notes
Which ever direction we choose to move in, can sometimes lead to dead ends, confusion and a tendency to revert back to old methods and practices, after all, we are humans and it’s often said that we don’t like change.
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Take a look at the world 
from a different perspective 

Presenter
Presentation Notes
However, stand back and take a look at the world from a different perspective…We are indeed according to recent conversations and research going through an industrial revolution! The revolution is being labelled as “Industry 4.0” - Current usage of the term has been criticised as essentially meaningless, in particular on the grounds that technological innovation is continuous and the concept of a "revolution" in technology innovation is based on a lack of knowledge of the details. Never the less, Industry 4.0 is here and it’s a hot topic so we need to understand how to react.Industry 4.0 is the current trend of automation and data exchange in manufacturing technologies. It includes cyber-physical systems, the Internet of things and cloud computing. Industry 4.0 creates what has been called a "smart factory". These factory's maybe smart but they all need designing, building and operating in the digital and real world.
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Industrial revolutions are 
momentous events, the first 
was triggered in the 1700s  

Presenter
Presentation Notes
Industrial revolutions are momentous events. By most reckonings, there have been only three. The first was triggered in the 1700s by the commercial steam engine and the mechanical loom mechanising of the textile industry in the UK.https://www.strategy-business.com/article/A-Strategists-Guide-to-Industry-4.0?gko=7c4cf
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Harnessing of electricity 
and mass production 
sparked the second 

Presenter
Presentation Notes
The harnessing of electricity and mass production sparked the second in America, around the start of the 20th century.
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The computer set the third 
in motion in the 1950’s 

Presenter
Presentation Notes
The computer set the third in motion in the 1950’s (see “The Man Who Made the Computer Age Possible,” by Jeffrey E. Garten).
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The construction industry 
is on the cusp of a new 
industrial age 

Presenter
Presentation Notes
Today, the construction industry is on the cusp of a new industrial age. The fourth industrial revolution, or ‘Industry 4.0’, will see construction coming in line with more digitally developed industries, which will revolutionise not only how physical structures are designed, built and maintained, but also how they are subsequently used.
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In the future we will build 
our world twice, once in 
digital and then in reality 

Presenter
Presentation Notes
Today and in the future we will more than ever build our world twice, once  in the real world, and then in digital. In the world of architecture, building and construction, everyone is talking about BIM, that’s Building Information Modelling. If you don’t understand BIM as a term or hear it in your country, it’s is quite simply: “BIM is what architects, construction companies and all those promoting the digital revolution in the construction industry are calling the process of gathering and managing building lifecycle information. Effectively building a building twice, first in 3D, then in real life.”
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Spot their error? 

• Not following process 

• Inadequate training 

• Miscommunication 

• The ‘Human’ factor 

• That Friday feeling 

• Analogue systems 

Presenter
Presentation Notes
Technology is only an enabler for change and relies on a wider culture shift and simultaneous changes in the people that use it, and the process in which it sits. The digital revolution, along with BIM, will drive this change and improve the way we construct our built environment.
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Analogue Digital V 

Presenter
Presentation Notes
The availability of digital data, whilst significant, is only a small step in bridging the gap between the analogue ways of working of the past and Construction’s digital future. The adoption of more digitally enabled workflows can be seen in many parts of our industry. The exchange of traditional tape measures for digital laser distance measurement devices or DISTOs is just one example. The ability to record much larger distances in a digital format, and with a connection to a SMART device, DISTOs provide the user with a trusted and reliable digital data-set.Industry 4.0 is underpinned by cross-industry trust and collaboration. Geospatial engineers, surveyors, designers and contractors will need to come together, freely exchange information, and collaboratively solve issues as they occur, to maximise the benefit of free flowing information. For instance, regular ongoing digital data capture and validation procedures of on-site conditions, allow project teams to identify discrepancies between design intent and actual construction. Any disparity can be captured and fed back into the projects digital environment to allow designers and contractors to assess and make informed, real-time decisions on remedial action, preventing costly mistakes from occurring.It’s not disloyal to say that the Construction industry has some challenges to overcome. For centuries the industry has been associated with delays and unforeseen costs, and the precedent for this has led to these failings being accepted as inevitabilities. Industry 4.0 represents an opportunity to evolve and set a new precedent for what is possible, not what has gone before and BIM is the first step in this evolution by attempting to create a central repository to collate digital information about a project or asset. 
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Professional working 
practices are subject to 

change at a rate not seen 
since the industrial revolution 

Presenter
Presentation Notes
Today professional working practices are subject to change at a rate not seen since the industrial revolution…
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Organisations are constantly 
searching for solutions that break 

down skilled jobs into simple 
routines or processes 

Presenter
Presentation Notes
Organisations are constantly searching for solutions that break down skilled jobs into simple routines or processes. The evolution of asset collection is upon us.
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We’ve moved on from typing 
pools… 

Presenter
Presentation Notes
We’ve moved on from typing pools…
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Sometimes jobs become a 
part of our everyday work 

Presenter
Presentation Notes
Sometimes jobs that would have been an entire persons working day become a part of our everyday work!
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Presenter
Presentation Notes
Lets take a look at how reality capture is paving the way for BIM in construction companies today.
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SURVEYOR OF THE FUTURE  

Presenter
Presentation Notes
Wearable reality capture systems enable rapid recording and documentation of entire construction sites within a few hours, delivering supportive multiple sensor data for 4D(time), 5D(cost) and 6D(operations) processes. Having a comprehensive digital history map of the construction site and its related progress improves project awareness and aids in change management in an authoritative manner.



Technology enabling to capture the unknown 
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Democratization Unexplored 
Accurate 3D and Georeferenced data for everybody New application areas with new technology and solutions 
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Topography X,Y,Z 

Topology 

Database completeness 

Information obsolescence 
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80% of our living space is 

indoor 

Presenter
Presentation Notes
For many of our customers it is about how they can link the real and digital worlds



60% of today’s buildings 
will still be in use in 2050 



The Challenge 
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New positioning methods are needed 

50 



What is SLAM? 
Simultaneous Location And Mapping 

A method of measuring the environment and determining a location in that environment at the 
same time. 

 SLAM allows us to measure an arbitrary environment 
 No spatial context 

 Mobile Mapping aims to precisely measure the environment 
 Technology limits where we can go 

 Combining these techniques allows us to map arbitrary environments 
 No limits on location 
 Data has full spatial context 



SLAM Approaches 

LiDAR data gives a measurement of range and bearing 

 Scale is automatically determined 

 Active signal works without external illumination 

To determine position and orientation, we need to measure 
and match planar features in 3 orthogonal directions 

Image features are matched together and 
adjusted in order to determine the position and 
orientation of the device 

 Robust adjustment 

 Multiple images or pairwise (depending on 
algorithm) 

Cameras LiDAR 
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Hut Wall Extraction Top View 

Hut Wall Extraction Side View 
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90% of all the data 
in the world was created 
in the last 2yrs 

Presenter
Presentation Notes
The amount of data that is created is phenominal Back in 2012, IBM suggested that 2.5 exabytes – that’s 2.5 billion gigabytes (Gb) of data was generated every dayWhich means that in 2017, 90% of all the data ever created in the world was created in the last two yearsBut why does this matter, what is 



Challenging plan to connect peripheral areas 
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Transport 

Railways and stations (Underground, Overground, 
light rail and national rail including high speed), 
roads (bus, car, cycling, pedestrian, street lighting) 
and global connections with a new four-runway hub 
airport. 

Energy 

Electricity, gas and renewable, nationally and locally 
produced. 

Water 
Water supply, drainage (rain and waste water), 
waste water and flood risk management. 

Digital Infrastructure 





Umanned Reality Capture 
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Presenter
Presentation Notes
Hazardous survey, autonomous patroulling, unmanned monitoring
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THE SURVEYOR OF THE 
FUTURE? 

Is already here… 

Presenter
Presentation Notes
Did you know? “The world now produces more electronic transistors than grains of rice harvested every year, 250 times as many to be precise” !



Group discussions 

• The next industrial revolution is here and that will 
affect surveyors by owning their data and the 
value. 

• The way in which we design and construct now 
and in the future is more than ever be completed 
twice. Digital twins are allowing us to accurately 
build the architect digital model in the real world. 

• Autonomous machines could replace heavy 
construction workers soon. 

• SLAM allows surveyors to capture indoor 
buildings in a fraction of the time. 

• The need for a GNSS pole for cadastre surveying 
could be replaced with mobile mapping. 

77 

• What is the accuracy of a wearable mobile 
mapping backpack. As precise as a GNSS pole for 
outdoor working.  1mm precision / 1m distance 
for camera. 

• Surveyors of the future can explore hazardous 
environments with remote controlled mobile 
mapping. 

• Interest from GA delegates to use our vision to 
educate the younger surveyors was requested. 

• Technology is becoming a one button press, 
which means some tools are becoming a 
commodity and will allow everyone to perform 
complex measurement without the need for a 
traditional surveyor. 
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