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From Maps to Models
Applying Surveying Expertise to become
The Spatial Information Manager

Mark Nichols
Trimble Vice President
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Our History and Our Future — from Maps to Models

Technology changes have improved our ability to deliver :
richer information | 7‘\
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Surveyors offer professional services across various industries
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Although the tools have changed...
We still need to be experts on measurement and analysis
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Delivering accurate spatial data across multiple industries and events
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For example
Disaster response - One immediate need is an accurate framework
i O ptl O n S HOW TRIMBLE RTX WORKS

1) Satellite delivered RTX, available globally
2) The establishment or re-survey of a VRS network

* VRS successfully used as the framework post

event for
Malaysian Tsunami - 2004

Hurricane Katrina - 2005
Sichuan Earthquake — 2008
Christchurch Earthquake - 2011

mmmmmmmmm B SR S =
= R B
satellite uplink ¢ "m
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Industry requirements are driving technology innovation
and paving the way for increased benefits

Safety
‘/
Efficiency
\
r Simplicity
‘(
Completeness
(.
( Accuracy
Scalability
e
Transparency
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Integration of technologies allow us to collect billions and billions of
data points per hour
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...and gather features rapidly as well
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Object Attributes - viadu.., & %

Id 2640132

% 621450.382652

v 5031138.5952¢
-15.876583

z

Norm. Angle V' | -1.366886
Norm. Angle H | 1.572453
Angle ¥V 1.366886
Angle H 1.572453
Beam Distance | 17.597502 m
Lateral Distance| 13.661022 m

Retro 0.415250
R 1]

G 0

B 1]
Confidence 255

Scan Size 0
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Delivering detailed and accurate spatial data faster and richer than ever
before ...
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For example
Disaster response - Rapid damage assessment

Mobile mapping can be used to accurately record the current status

Post quake in Christchurch the city centre was mapped in just 2 days
using Trimble mobile mapping
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And... Rapid data collection is not just outside anymore

The technology now exists to map our world in 3D to cm level accuracy,
from space, air, land and inside buildings.
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We can now generate accurate deliverables from pictures
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Merging airborne and ground data capture, both inside and out into
a single rich model
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Demand for rich data is on the increase Mo
Technology today = spatial information everywhere for everyone

Using mobile devices or rugged professional tools
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Enabled by cloud solutions for rapid definition and deployment

©-Trimble Templates

in Post quake building survey

Trimble

Post quake bu.

DATA .EI Bridge status

.EI Building status
;I Restricted area

.EI Road status

Building status » ™™ concel

Geometry Settings Preview Template variants

Type = Point A »  Building status At Thm Tt e

from disaster

5 (Published) -
9l | Restricted area » Cance
Geometry Settings Preview Template variants
ARG Street address f S
Type > Line - > Restricted area Activate Update options
(none) v
Edit . (none) v
ABC Building owner !
e Building occupier e Restricted area
£ faac Reason for restriction
23 Number of occupants
@ Hazards in restricted areas Required field é Done
@ Building status Required field
“ Multiple choice question v
show 'Other" option Multiple choice questicn
Edit as text
Red - Unsafe to enter or occupy v Default T -
Potential rockfalls Default + ()
Yellow - Limited access until reg Default 1+ L -
Loose building parapets Default 4 ]
Green - OK to occupy Default = L R =
= Sink holes Default b (]
Add choice - o .
Deep liquifaction (+20cm) Default > b I‘UU
Building likely to collapse Default 4 @
Other] Default o R @

Add choice

7

NZIS

Platinum Partners:

©Trimble @ esri

Diamond Partner

Z5% Land Information
4 New Zealand
Toita te whenua



FIG Working Week 2016

N
BN CHRISTCHURCH, NEW ZEALAND 2-6 MAY 2016 Recovery

from disaster

For rapid damage assessment of any type of event
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Feeding a structured, authoritative data set
Crowd sourced or professionally sourced
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The Spatial data enables the discussion

Post event the environment
looks very different

3D city models enable

discussions and communication
Built using SketchUp models
from3D Warehouse

Uploaded
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And new virtual capabilities where spatial information is applied
are being adopted by industries

a® Microsoft HoloLens
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The data services are being automated
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$50B-$60B is spent each year to collect, analyze & maintain
Geospatial data (IDC)

1 >25 Years Serving the GIS Industr :
1
| 1989I oFirst GPS system designed for GIS Field Data Collection ]
|
I 1995 eFirst plug-and-play GPS sensor for laptops and PDAs
|
| S I |[ I 1995 oFirst pen-based GIS data collector
| X :
I | I | | w eFirst real-time GPS/GIS system1995 ]
Paper Maps
igi eFirst Windows® CE device with integrated GP
I_;arg/el iCG;e 1 Digital Maps & GIS 1 I | irst Windows® CE device with i d GPS
mall Scale | | |
| Paper Forms | | eFirst Windows Mobile® device with subfoot GPS
| | |
e o e e = = = = L o e e e L R S RS
I Map Makers | | aispc I I gata Uéers I 2008 eFirst GIS data collection system with decimeter GNSS
Map Users Map Users perations
| P | | | 1 | w eTrimble TerraFlex released

Collection - Maintenance - Use

2.5M GIS software users; tens of
millions of potential GIS data users /

— many are mobile 2
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$50 Billion spent annually but...

in many parts of the World it is still paper based
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$50 Billion spent annuaIIy but...
e .,,L_‘—_:: e —

maccurate base data st|II exists
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Our ability to acquire and generate geospatial data has and
will continue to increase exponentially.
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Connectivity in the field to the office is becoming commonplace...
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enabling more people of all skill sets to be able to collect data
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Connecting spatial data to stakeholders improves productivity

_________________________________

/" CITIZENS & CONSUMERS
i — GIS Data Users

- Smart Meters

- A source of data

ﬁVIOBILE FIELD CREWS & FLEETS
— - Data Collection / Validation

- Work & Incident Management
- Asset Management

- Fleet tracking & Routing

DBs

i

n/IANAGEMENT
Dashboards & Reports Enterprise
=] Application
E a a

GIS Server

The right information delivered to the right people at the right time
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Connectivity enables the intersection of professional, government, and

consumer

Extracting the value across the stakeholders — enabled by being Connected
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We need to move from being data and measurement centric
to process and industry centric as industries vertically integrate,
built on a solid spatial framework

Emissions

A disruptive process that offers the customer’s

compelling value AND cannot be operated without technology and
connectivity
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We have the opportunity to be the geospatial manager across industries

Managing the data across the project lifecycle

5% 10% | 65% I 20%
Feasibility | Planning | Survey | Design | Estimate | Earthworks | Build |Maintain & Operate
Govt/Regulatory 2016]
AEC 2016
Survey 2016]
Contractor 2016
General Contractor 2016
Ownher 2016
Required Life Cycle Data ohiectives hic data planning data survey data desion data desian data desion gdata as built
budoet nparies leqal description planning data survey data contral points productivi asset data
tirmeline " areas bouncian es legal description 30l data machine control cortral maintenance schedule

WRS Infrastructure

visualization GlS|data VRS network location boundares geological data machine health interior fixef assets condition reports
aeral GPRE avallability WEATEr data productivity reports THEEror asset loc
satellite SUrvEY data utilities
boundaries sethacks
existing structure structure boundaries
alionments
YRS network location
GPRS availability
Trimble Apps Today hioh accuracwdjgital Quantm Survey Controller Trimhble Link Pavvdirt GCS 3D MC Lasers ITASYTIC
camera GPS Receivers Terramodel SPS Product Family Pointgrs hfinder Office
Total Stations YRE Infrastructure 3-0 Scamning SeoExplorer
3D Scanning Caonstruction Mnar  Constructiof Sup

Total St
L8

Flc

Fo

NZIS
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What can we do to drive change and
ensure we are not a piece of history but
be a very key participant in the future....
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Understand that common technologies and shared platforms
will expand the reach of spatial data across people, applications and
industries

Vertical Markets

Targeted Solutions

—

Examples

= Fulfillment
= Professional Services

Targeted Distribution

—

Shared Resources

Platforms

IIIHI

Enabling Technologies

* Trimble Connect
= Contente.g. 3D Warehouse

I\ 1

= Precision Location

» Analytics

* Optical & Image Measurement
* 3D Modeling

» Control Systems

Diamond Partner

45" Land Information
New Zealand
Toitd te whenuva
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Understand the use of machine control is an opportunity
to us as surveyors, not a threat

The surveyor’s new function has
transformed to geo-data manager

Creating or verifying the digital
terrain and design models that
are placed in the machine.

Ensuring the accuracy and
guality of construction

Monitoring progress, field checking
the work as it occurs, updating
changes to the model

The creation of complete and
accurate “as-built” documents to

Machine control can provide >30% increased job site

serve the project Iife-cycle productivity, and >50% reduction of reworks
w Platinum Partners: Diamond Partner
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Adopt collaboration tools that will allow you to share and apply spatial
data across a common platform to better serve multiple people,
applications and industries
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Embrace the vertical construction/building industry which provides us
as surveyors additional opportunities and huge potential.
“The world has nowhere to go but up”.
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Where we can help

Providing collaboration tools that deliver integrated visibility through one ecosystem
Complete access to data
Accuracy of data
Hardware/Software and Software/Software integration

oy ._I : ‘-’ . b N D Open and agnostic
M ijine % d S
#1 U

- '\ "

44444 ,A
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We can help deliver enhanced productivity

«  Efficient collaboration and communication across and throughout the project lifecycle
Solutions available from office to field
«  Optimized hardware/software performance

Supporting open

industry standards
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What we can enable

Increased Accuracy and Data Integrity managed through collaboration platforms
* Information that leads to proactive business decisions
* Visualization, constructability
« Solutions from project concept, to build and operate; realized business vision
» Unparalleled Industry Expertise

Preserving accuracy from the virtual to the real world
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Construction Productivity Example

Leveraging the constructible model, created
through collaboration in the field

.—— Project Controls

Constructible Model
Data
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$2B LAX Tom Bradley International Terminal

g e g 228N
,L: — 711l

1177
T - .- el "

Technology delivered: 10% Faster, 50% lower cost of layout, 80% increase in accuracy,
Result: Less rework and wastage
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Enabling resilience - Monitoring for the future

1T T

F
[
i
!
|
|

Continuously monitored buildings
Enables data driven decisions on re-occupation post event

“Big data” can potentially aid emergency response
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The Surveyor of the future will...

Industry focused services

 Become industry focused: Road, Mining,
Building and Construction, Railway,
Cadastral, etc.

« Embrace spatial data from all sources to ;

improve the solutions in all industries.

* Analyse, interpret, and audit spatial data
collected by both Surveyors and non
Surveyors

EMablina Technoloayv.

— Providing quality control on the data §
sources to ensure it is fit for purpose &

« Become the data authority across all
industry continuums
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The Surveyor of the future will be
The expert in
the art of managing and delivering value from Geospatial Information

g m 4

*
4'1 Al T T
| e

Connected and collaborating using models, not maps
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Thank You

Mark Nichols
Trimble Vice President
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