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Presenter Introduction

Arnaud LEZENNEC - Trimble - EMEA Key Account Manager

e Started 3D Scanning in April 1997 and have been with Trimble for more
than 25 years.




Trimble Laser Scanning

3D LASER SCANNING SOLUTIONS
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Trimble Scanning
HW Portfolio




33+ years of developments

AN

2012 2016 2019 2022-23
> S > > > >
Pionnier Accélération Développement  Diversification Expansion Consolidation
1998 - Cyrax 2400 Trimble GX 2013 - Trimble TX8 Trimble Business Center P Trimble Perspective
2003 - GS100 e Assemblage sans cible scanning module
Trimble Realworks Trimble Access 3D view

2007 - Trimble VX



Trimble Scanning HW Portfolio

| 'i" Trimble X12 (250m effective)
g Elite model, specialized / highly demanding applications

Trimble X9 Premium (150m)

Premium, fully featured, total 3D scanning solution
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@ Trimble X9 Core (80m)

Basic model, dependable, value, standard scanning applications

Trimble X9 Core LT (40 meétres)

Entry model, ideal to start, fully integrated
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Trimble Scanning Portfolio

Expert, more demanding

jobs, updated HW, easy \‘Ig‘w

to use, advanced
capabilities

Civil Engineering
(Bridges, Tunnels, Dams)
Mining, Monitoring,
Entertainment, City Blocks
Nuclear, Inspection,
Roads, Tank, ...

Direct upgrade, more

C
o &S I ivil Engi .
appllcatlons than X7, reduced § General Survey  Civil Engineering
O
v.

Forensics, BIM, MEP, Tunnel
Mining, Roads, City Blocks, Heritage
Rail, Architects, Utilities, Tanks,Marine,Warehouse,
Inspection and more

time on-site and in office

New to scanning, General Survey Cadastral  Civil Engineering (smal size)
everyday jobs w/ & Tunnel Forensics MEP BIM
N
confidence 5’ Architects Heritage Intersection
Q-;Q Universities GIS Inspection Utilities

Underground Mining Tanks Marine Construction etc...



Trimble X9 Core and LT

High-speed 3D laser scanning system with unique
innovations to simplify adoption, increase efficiency and
provide confidence in the field.

e Trimble Registration Assist for Simple and fast in-field
scan registration
Laser pointer to measure point and georeference
Trimble X-Drive for SMART on the fly calibration to
help ensure data Quality on every scan

e Professional instrument quality you can trust with
IP55 and Industry leading 2 year warranty
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Trimble X9 Premium

Our most versatile solution, offering intermediate range,
accuracy and speed with high sensitivity for peak
performance anywhere.

e The X9 Premium is the “Big Brother” with speed and
range doubled, improvements on angular accuracy,
range noise and image processing for seamless
augmented productivity and opening of new Horizons

e High sensitivity on difficult surfaces without sacrificing
speed, range or accuracy

e Latestinnovations on Trimble X-Drive technology for
faster auto-calibration to help ensure data Quality on
every scan

e Professional instrument quality you can trust with
IP55
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Trimble X9 Comparison

Trimble X9 Lite, Core & Premium

Trimble X9 Core

Perfect for those looking to break into reality
capture, but weary of the risks associated
with large up-front investments. The Trimble
X9 Core helps you take the first steps in your
laser scanning journey without all the hassle.
Whether you're looking to expand your
offerings to more detailed deliverables, or
looking to answer the questions you don't
even know you have yet, the X9 Core is the
perfect solution to get started with.

Perfect for...
° Quick and easy scanning
workflows

° Augmenting tradition topographic
surveys with more context

° Urgent inspections such as
accident scene recreation,
emergencies, etc.

REALITY CAPTURE

X9 Core

Built for those who
need to deliver in the

REALITY CAPTURE

X9 Premium

If you want to be right
before you need to be
moment right

Being a surveyor means no two days are the
same. With so much diversity in your work, you
need a solution that can rise to any challenge
you throw at it. The Trimble X9 Premium is
engineered to do exactly that. Built to measure
farther, faster, and finer, the X9 Premium is a
scanning powerhouse, helping you capture
large areas in a single setup, never missing a
detail. Purposely designed to go anywhere you
do, the X9 Premium is the perfect kit for any
survey that comes your way.

Detailed topographic surveysin a
flash

Lightning fast scanning with the
density you need to capture every
detail

Precise, contextual, Scan-to-BIM
workflows
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Trimble X12

Accessible high end 3D laser scanning system with superior
speed, accuracy, range, and incredible image clarity that was
previously not possible (for both confined and large
scanning projects)

e Unparalleled ease of use and flexibility with Trimble
Perspective and On-Board Interface

e High resolution, accurate point cloud data and ultra
fast acquisition

e Sharp, clean image acquisition for breathtaking
pointcloud colorization

e Professional instrument quality you can trust with
IP54 and Industry leading 2 year warranty
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Trimble SX12

The most innovative surveying solution we've ever
engineered. The SX12 truly merges high speed 3D scanning,
high accuracy surveying measurements and enhanced
imaging capability into one seamless solution. This
transforms the way surveyors work without requiring them
to change the way they work.

e Trimble Lightning 3DM technology for high speed and
high precision for all your measurement styles (DR,
prism and scanning)

Best Scanning Range - 600m +

Best EDM and smallest spot size

Green Laser Pointer for best visibility (3mm@50m)
Survey workflow or scanning workflow

Flexibility to address a wider range of projects
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. 3D Point . . Image Acquisition Dual Axis Ingress
Scan Speed Scan Range Range Noise Scan Time Imaging y Interface . Laser Class
Accuracy Time Compensator Protection
WLAN via Trimble
<1.5mm @ 30 m on 3.0 mm 3 coaxial, calibrated dard Perspective Windows o Laser class 1, eye safe in
Trimble X9 Core Up to 500 kHz 0.6m-80m =mme ' 27 minutes g 1-2 min Standard (2- tablet or Perspective Accuracy <3, Range P55 accordance with IEC
80% albedo @20m 10MP cameras 6min HDR) +10°
Mobile from Apple or ENG0825-1
Android device
WLAN via Trimble
. . <15 @30 3.0 . Perspective Windows . Laser class 1. eye safe in
Trimble X9 Premium Upim 1E7e 0 0.6m-150m o e o (B M 3 coanial. callorated 2l EE tablet or Perspective Accuracy <3, Range IP55 accordance with I1EC
80% albedo @20m 10MP cameras min HDR) P 100
Maobile from Apple or - EN60825-1
pp
Android device
Trimble X12 T 0.3 m-250 m; 365m 0.25mm @ 25 m (136 2.2mm E— 80 MP panorama, oOnboard touchscreen P Laser class 1, eye safe in
ptoz. (Ambiguity Intervaly KkHz) @20m paralax ffE_E Image 2-2.5 min (HDR) or Trimble Perspective 5 RES}:]‘UU;)H T Ugm . P54 accordance with 1EC
matching on Windows tablet o ) £0825-1
2.5mm
@100m
std dev 3 calibrated cameras in
Trimble 5X12 26.6 kHz 0.9m-600m lEmm @ =0 men 1&: on IZRnEs telescope powered by WLAN via Trimble Accuracy 0.5", Range Pulsed laser 1550 nm;
SR sphere Trimble VISION™ 2.5 min Standard o IP55 '
P Access +5.4', Resolution 0.3" Laser class 1M
target technology

position



https://geospatial.trimble.com/en/compare-terrestrial-scanning-systems
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The Right Solution for the Right Application

-

Trimble Perspective
Trimble X7 field and office software
Scanner contro

Automatic infield registration

Dynamic 2D and 3D viewing

Labels, annotations, measurements

Registration refinement and report

Trimble RealWorks
Irimble’s flagship scanning software
N and image processng
Automated reg
2D CAD 7/ 3D Modeils

pection / Classification

3D animations

Trimble Business Center
The industry’s leading survey software
Field-to-finish survey software
dway / corridor sections

/

an classification / drafting

Feature coding
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Why did we create
Trimble Perspective?
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3D Scanning Registration Concept

Unregistered scans

Scan different positions to
cover all the scene

Office Processing

Registered scans




Standard Scanning Registration Workflow

Acquire scans and Transfer to Import scans in Start Check/Finalize Process and/or
hope you collected desktop Office SW processing results Export
all needed

information v
. rr\| '
@S

200 scans > 1
night




Trimble Perspective Workflow

Acquire each scan and register while Check result and finalize in the field Export in The Field
scanning

Save time

Never miss a scan, no need to come back

In Field QA/QC g
Registration is demystified and becomes a natural step S

(



Trimble Perspective Field SW

Very Intuitive user interface

3D data visualization

Automated Registration

*Annotation, labels and measurement
»Seamless data integration

*Area Scans

Georeferencing

»Seamless Diagnostic and calibration reports

20
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Trimble Perspective

Overview

Scanner Control

In-Field Registration
Georeferencing

Imagery

Measurements
Annotations/Precision Point
Export
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In-Field
Registration

e Verify data before leaving worksite
e Utilize registration assist
e Automatic and manual modes
e Wireless integration with Trimble
tablet

= Automated IMU based registration

- Register in the field to save time
in the office

— Ensure data is complete and
correct before you leave the
project site

- Avoid costly rework and
additional site revisits
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Automation and Ease of Use

= Dimensions2022

W

2
Registration
Complete!

15s
1.9mm
51%
99%
10.101m

Station 3

013358 ~

| S
. (0
@ Start Scan Register to Last V¥ “"“‘/}
>



Quality Assessment

User guided:

Green: registration is good

Orange: registration has to be visually
checked/manually edited

Red: registration failed
Control values to double check the results

Direct access to manual registration tool if needed

24

Registration Failed!
Reg gto1

6s
0.00 mm
0%
0%
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Offer an Easy Way to Adjust Registration

X Close ‘ 1l

Split View

Select a station to register to

No scan time lost: user
can scan while fixing
current registration

—.2.—E | =
Create Link = Undo

‘ A single register button:
Algorithms adapted on user

actions

Station 3

01:35

® Start Scan Registerto  Last ¥

Ly
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Area Scans

X Close | |
HEaE . s W
—t I - =
[T P s

o

e Scan specific areas at a higher
density

e Save time during your site visit

e Utilize high resolution data when
and where needed

e Minimize the database size and
enhance data sharing and storage




In-field
Measurements

e Measurements at your fingertips
e Horizontal and vertical
clearances
e Areas
e Distances
e Single locations
e Simultaneously measure and scan
e Make decisions and reporting in
the field




Labels &
Annotations

= test office

13085.89 mm

" Ensure field productivity, while
ensuring data quality and accuracy

" Document to control registration
and project orientation

" Help office personnel understand
the scene

®= Available in both 3D and Station-
based views

= Key for sharing important
information with Stakeholders and
clients




Retake and
Refine

e Retake individual images and
refine scans
e Original images are retained
e Savetime in the office
e Better quality
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Georeferencing
and export

e Add annotations to label control
points in the field

e Keyin orimport ASCII File to bring
in control (CSV, TXT file)

e Productivity and QA/QC

® start Scan




Georeference Workflow - Registration Report

& All Projects

= Refine Registration
— Once all Scan Stations have been collected and
registered, perform Refine Registration ¥ Import

= Registration Report @ Refine Registration
mary (PDF of HTML Flle) @ Georeference Project

- o

— Display Registration Sum
Registration Report

Registration Summary [ Display Refine Report

(1) Finalize & Export

Q Settings

0 Help

o About

5] Exit D




Quality Control & Reporting

Calibration Details

= Diagnostic Report
—  Show the testing results on all components
in the Trimble X7 instrument

= Field Calibration Report
— Show the calibration results when required

G @ PASS

<  Settings

® Gcenera Scanner

¢ TRIMBLE-X7-02011
Q& Units I .
R2

Images
I ll' Scanner




Diagnostic Report

@ General Diagnostic Report
R Units

&) 1mages
I B scanner

Di

agnostics Success
o

ything is in order

Scanner Information

Firmware R21.3 -

Close Generate Support File

£ system Logs

E O Type here to search

Instrument LED Color




Setti ngs Diagnostic Report

7/20/2020 | 6:58 PM

@ General

Diagnostics Details
% Units

Wi-Fi @ PASS

E’ |mag95 Wi-Fi Channel Manual
Wi-Fi Current Channel 48
I . Scanner Wi-Fi Country Code us
Mainboard @ PASS

Firmware R2.1.2 @ Pass

Profiler @ PASS

Firmware R21.2 @ Pass
h
Camera @ PASS
Firmware R2.1.2 © Pass
Deflection Unit © PASS \
Firmware T0.3.32 @ Pass
Tilt Sensor @ PASS v

Close Generate Support File

£ system Logs

E O Type here to search

Instrument LED Color




Field Calibration Report

® General Field Calibration Report
 Units

& images
|. Scanner

Field Calibration Success

Everything

Scanner Information

Firmware R21.3 -

Close Generate Support File

E] System Logs

Instrument LED Color




Setti ngs Field Calibration Report

7/20/2020 | 7:02 PM

@ General
% Units
[;' Images

Calibration Details

Condition @ PASS

Runtime 7 min
Temperature 42°C
. Scanner Inclination 02°
Vibration Low
Ambient light @ Pass
Angular Accuracy 21" ©® PASS
Horizontal Accuracy @ Pass
Vertical Accuracy & Pass n
Trunnion Axis Error ° Pass
Tilt Accuracy <3" @ PASS
1
Tilt Accuracy @ Pass
Laser Pointer Accuracy +/- 5" © PASS
b d

Close Generate Support File

£ system Logs

E O Type here to search

Instrument LED Color




Field Calibration Report

Tilt Accuracy <3"

Tilt Accuracy @ Pass
@ General Laser Pointer Accuracy +/- 5" © PASS
Horizontal Collimation Error @ Pass
% Units
Vertical Collimation Error @ Pass
Trunnion Axis Error Q Pass
[;' Images
Distance Accuracy - Standard @ PASS
. Scanner Distance Offset @ Pass
Albedo Corrections @ Pass
Distance Corrections ® Pass
Distance Accuracy - High Sensitivity ©® PASS
Distance Offset ® Pass
Albedo Corrections @ Pass p
Distance Corrections @ Pass

7/20/2020 | 7:02 PM =
Close Generate Support File

£ system Logs

E O Type here to search

Instrument LED Color
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UI/UX Design

iF Design Award 2021
Red Dot Design Award 2021
New York Design Award 2020




Trimble Perspective Mobile

T

Perspective Mobile

Download now for Android in the
Google Play Store or for iOS in the
Apple App store to control your
scanner from your phone






Field Link Product Palette

X9 Scanner GNSS / SPS 986 Robotic Total Stations

Trimble Field Link software Field Link Office Field Points - Autodesk plugin



Field Link Scan module

FieldLink: One software, multiple field hardware
applications

View Scan data, model and setting out data in same
file

Create section views and export

Panoramic images

|

o
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Take measurements and annotations
Surface / floor flatness analysis Fr
Refined registration and colourisation
Export direct to CAD platforms

TDX/ RWP / TZF / RCP / €57 / LAS

@O © ool



H. Distance: 1.046 ft
SD: 1.070 ft

Azimuth: 169° 12' 55"

AX:0.196 ft
AY:-1.027 ft
AZ:-0.227 ft

Compare Model &
Point Cloud

View scan data, images, model, and layout
points in the same project

Display BIM data
Visually compare

Measure between model & scan




Facilities

Eowiel—ia
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C FieldLink =g & %
Connected Construction o e “;H;Wm
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Scan to BIM for
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C FieldLink
Floor Report

25747 PM
FieldLink Job

Fighest Elevation

in Tolorance Contours 15
T
TotalowArea o729 ®
[Fotal Low Volume 0034 vas"

Floor Analysis

Floor Report
e Number of high & low points
e Points within tolerance
e High/Low contours
e Volume calculations
o Volume high area
o Volume low area




Verify with Basic Point Layout

% A_Points

X -136.764 ft
Y -15810ft
Z 141.991ft

AH 0.005 ft
AV -0.035 ft

T~
(¥
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Trimble RealWorks Office Solution

= Supports virtually any
scanner/point cloud

» Automatic registration of
Scanning or Survey workflows

» Simple workflow for point cloud
based deliverables

= Orthophoto
— Floor flatness analysis

— 3D inspection, etc.
— Classification

'.v
&>
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Trimble RealWorks Office Solution

*Modeling (cloud fitting)

=Storage Tanks
*AutoCAD,Revit,SketchUp integration
=Project sharing (Publisher)




Registration

Rl deiq«dil Media Tools Display 3D View Window Help

Automated target and targetless b Ao

Auto-r




Outdoor and Indoor Classification + Tanks

¥
x‘? Yol

= Tom
A AD & gy B
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High density and Large Datasets
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5D & 3D

2

Inspections

o
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Orientation and Measurement *




e — |
20,0010
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Planning and Safety

S

-

Trimble RealWorks
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Facilities* and Modeling

Change pipe diameter

L ] -
o
s e
o 3
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w o . ¢ » ¥
=& 5 e 3
B




Facilities Modeling




Inspection and Analysis (*****)

tion: Diffor

32.734747
16.367374
-30.08
3760 0.000000
513

16367374

-32.734747

49102121

137795276 137.795276, 413.305027 688976378




Semi Automated Parasite Removal




Volumes, Contours and Surfaces

2267.31 m3.

Trimble RealWorks - X

Window Help.

.n‘('"', Vi




Powerful Visualization*

.o
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Media and Sharing

Westminster Castle

2> Twiml




Virtual Survey — Feature Codi

=

Foint:

Feature

ALTA

u

Points Only

/ Station 004 / Scan 01

Options

Point

X: 126400.02 ft
Y: 705406.22 ft
Z: 5429.36 ft

|=d| Click to create a point
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Trimble Business Center Office Solution

& Trimble

e . Complete Survey and Construction
a Office Software Enabling Field to
e Finish Workflows with Confidence

(X
&>



Trimble Business Center - Positioned as a Data Hub

Trimble ) En
RealWorks u s

Trimble MX
Software

Trimble =
Access : Trimble Business Center

~ Third-party

hardware

65
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What can TBC do for Laser Scanning?

Dedicated and evolving Pointcloud module + use of Pointcloud in other modules such
as Tunnels, Surfaces, CAD, Mobile Mapping etc...

e Registration, Georeferencing with scale factor applied to pointcloud (unique)
e Classification (Al (your own classes),indoor, outdoor, tunnel etc...), Sampling,
Regions, Cutting Plane

eExtraction (tree, pole, sign, manhole,lines, user defined geometry)

e Orthophoto, rectified images etc....

eInspections to scans or 3D object

eSurfaces,Feature coding, Drafting

e\arious exports and reports

e And many more

>
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Increased Productivity for Point
Clouds in TBC

Linear feature extraction turns data into 3D CAD information
Curb + gutter - template-based approach
Overhead lines - power lines, cables, high-tension




Increased Productivity for Point

Clouds in TBC

Virtual topo in the office with speed

Measure codes mode added to Create Point
command

Add existing code groups or build your own
Assign feature codes with a single-click
Works in combination with CAD Command Line

L3
O
Q
Q
Q
&
®
s

Esc

Find

Attrib

Earth drainage

6
TOEL  ToPL
Ml ww  ce
SSL HCR

GR WIRF

eBubble

8
FL GB

1

9

v 0l/
- 5
TOED  TOPD

3

BA GR

cBI

Options

STB WL

STP GB

STMP | WIRF

Measure

Measure Codes
d| Feature/control code group
Water Utilities

7
FH

wv

1

] Multi code mode
Edit



with and for TBC

Quick, professional and customizable building plans

The Plugin for Trimble Business Center for a quick, easy and
professional CAD creation of floor plans, sections, elevations
and 3D models out of your scanning data.

All in ONE: CAD, point clouds, scans, total station data, GNSS,
digital level, laser scanner, drone, etc in a SINGLE software. No
additional software needed!

Customizable: Supporting different formats for your
deliverables depending on customer s or project”s
requirements. Layers, texts, colors, paper plans, etc.

Quick: Drawing time reduction of up to 70% compared with
other workflows.

Easy: Special creation forms for building elements with
optimized and automatized processes.



http://www.tbc-buildings.com/

.1:.

Verticals such as Tunnelling, Roading etc. with TBC

Complete office software for tunnel/road survey and construction professionals
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X-series data survey scanning workflow within TBC

2. Point Cloud Sampling

5. Draft + Label Geometry

(measure codes) 6. Generate Deliverables / Plan Set

4. Extract Features



X-series data preparation workflow within TBC

1. Import Data 2. Scan registration + Georeference 3. Point Cloud Sampling

5. Point Cloud Export

LAS PTX

LAZ

== poD __ RCP —

TDX ed7




Trimble Laser Scanning

3D LASER SCANNING SOLUTIONS

04

Highlights &

Applications
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Trimble X-series System architecture

Vertical axis unit, drive
and encoder:

Angular calibration
Laser pointer app

Fix while scanning

X Drive = vertical drive +

High speed deflection
Mirror

horizontal axis unit, drive and
encoder

Scanning head, center unit, “telescope”
Scanner window

3x camera visual, concentric
High speed deflection Mirror

Semi-transparent Mirror for
Internal collimator

Laser beam EDM

Base part with internal collimator, foot conector,
guide lights

>
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Deep Dive Into Trimble X Drive

Survey grade level data provides proof against survey truth. Self-Leveling will ensure accuracy you can trust
without targets or extra control on topographic surveys, floor flatness applications or when monitoring the
verticality of columns or walls during construction. For example, the verticality of a 10 m building will have an

Increased Tilt Ra nge for 3" Su rvey grade Ievellng error of just 0.14 mm and the floor flatness of a 20 m floor will have an error of just 0.3 mm. Without survey

grade leveling, some scanners can have > 8mm error at 10 m and >17 mm error at 20m.

accuracy

Tilt range has been increased from £5° to £10° for survey -
grade accuracy of <3” for upright and upside down scans. —

' Floor Flatness

LED Levelling Guide on/off option

New leveling guide to assist with the adjustment of tripod
legs to ensure instrument is leveled within range of £10°
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Trimble X9 + Perspective in a nutshell

The 3 A's

Auto Full Registration
Auto Calibration
Auto Leveling

Ultra Efficient Full in Field Registration

Labels, Annotations, Measurements

Registration bundle refinement & Georeferencing
Data export and reporting in the field
Astonishing 3" leveling accuracy

Innovative & Powerful

Laser Pointer
High Sensitivity scanning mode
Full data redundancy onboard and on SD

Simple

Reliable field workflow suitable for all users
Intuitive yet powerful Perspective SW
Compact, lightweight, Silent & with a Handle!!!
Silentwith a Handle!!l

Flexible Operations and syncing

Tablet

Phone

One Button Workflow
Cable connection

Robust and Always perfectly Ready

IP55 rating and -20°C - +50°C
2 years warranty
Diagnostic + Seamless Field Calibration report

>
(0
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https://www.korecgroup.com/handle-with-care/

@ Trimble
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SX12 Ecosystem

Trimble Access on L office software

Windows Controllers

?,i Trimble Business Center

|

v

M Trimble RealWorks
office software




Specs at a Glance

High accuracy total station, high quality
scanner

1” angular accuracy
1.5 mm scan range noise at 200 m
14 mm diameter EDM laser spot at 100 m

Quick data capture, even at long range

26.6 kHz scan measurement rate, up to 600
m

1.6 s total station measuring time in Prism
mode

1.2 s total station measuring time in DR
mode




SX12 Applications

, Boundary ,
Road & Corridor Power Lines

I 77N -
Open PitMine  _.-- . =+ --- % I'| L Utilities
o H e -
_F
: Topo &
Underground Mine B_ Every day Stakeout
Everywhere s

Tunneling m EVEijOb ‘/n As-Built

_—e T

. H %l @ BN OOOD .

Dimensional A\ E Y Construction
I

¥

Control K
Tank | |
Inspection Infrastructure Volumetric



Trimble Lightning 3DM Band
Scanning

e Rotating Deflection Prism
Captures bands or swaths of points as the
instrument rotates

e Scan data registered by survey stations




VISION System

i)

4 Integrated Cameras = @ x0n0 § R ———

53% 21% 0.000

e 3 Forward facing
Navigation and Documentation
e Plummet camera
Station setup and
Documentation

i S

Esc Measure

Time: 11:32:38 AM Date: 1/4/2021

Sighting: -0°00'00" Trunnion: 0°00'01" Compensator: On
Station: BP 1 SO 454045 Code: EKN5

Height (SX bottom notch): 1.688m

Temperature: 22.0°C Pressure: 989.40mbar PPM: 8




Key Takeaways

High accuracy total station

. . Vivid, eye-safe laser pointer Complete, integrated System
High quality scan data

. -
-
- AW e —

Everywhere



SX12 Green Focusable Laser Pointer

Important for stake out, set out, control

SX12 Laser Pointer Specifications

1.3to 50m............ 3mmz+1mm
Spot Size - full width half maximum (FWHM) At 100m............... 6mm=1mm
At 150m.......cce..... 9mm+ 1 mm

Autofocus 1m- e
Hioroes Constant (3 mm = 1 mm) at range <50 m

Color, Wavelength Green, 520 nm

Laser Class Laser Class 1M




SX12 Data Collectors with Trimble Access 2025

- I S C ; = o HaTassT VA @
S e -

Patio inspe

X
Q
Q

S

"y
0 ®

' 10 to -10mm
Inspection

|| o

PP OLPG >

Actual range

-0.009m Max 0.064m

Back ] Tumto  Screenshot  Options Store

RTK+IMU H:0.025m V:0.017m

Road: Shalamar Drive
Carpark TNZ

Brmingham carpark 6418

» job data

® GenersiSurvey

AP P LPG ~

® ey ottomof qick release ¥
o oo ©

B vesmure 8

j J—

Y

B Instrument

f Esc Aurib eBubble. Options Store

R L pePoPole s

Fill 0. [A!Uw.
s Fill 0.080m

' saubbie  Options | Store Esc Accept eBubble sun Options Measure

P i Trimble




mble Access

Project S , 2

Projects Roads TNZ Favor E Return to
. ~ lob

_ Last used - - Urban Street Design

5/3/2018
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Support IFC 4.3

.(

O

Q

2 IFC models can be used several
g ways:

8 e Model visaulization

’ RN — e Clash detection/inspection

e Attributes reviews
TSC5 e Stake out
™ o Points
AU 7™ OR T i o  Polylines
e ey o  Alignments
= S 5 Grp

e Surfaces inspection

Model can be georeferenced
directly in the field

AP LG ¥

HO Define Review

-
(>
e




IFC + SX12 Vldeo + Scan data

o | 429 =
& | 1004 I @ 8 o000 | HAB1°27'14" VA:88°37'32"

91“/ 70%

AR Viewer vous permet
d'interagir avec vos
données spatiales dans le
contexte du monde réel

Les informations de
position et d'orientation
sont fournies par le
récepteur GNSS IMU

. W G 929'57" .86°39'20"
s oos  HA326°29'57" VA86°39'20

Esc
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Q % connecté (Trimble R12i) ou
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SX Total Station Support -
Visual Inspection

Benefit from advanced camera system
to take images with high quality.

e Optionally enable image taking per
target and per round and thus
document changes on surfaces and
targets

e Visualize and compare images at new
visual inspection site at T4D Web

e Images are shown next to graphs and
allow users for easy visual inspection
of any movements or displacements.

@



S$X12 Mixed Reality with Trimble ACCESS

Trimble Access AR mode:;

In-field comparison

More efficient data handling

Visual inspection with mm accuracy
Access model attributes

Layer handling

Pick entities in the model/easier stake out
Extract line, point and surface information
directly from model

s @,@P,Q,G 1T

Esc Check Turn Dist Options Measure



SX12 for construction with IFC models

Stakeout Workflow - TBC part:

Prepare the georeferenced IFC in office
software

Or orient and scale not-georeferenced

model in TBC

Create Points in TBC for stakeout
Send stakeout data as well as the

. File Home Survey GIS CAD Draughting Surfaces Corridor:
.georeferenced” IFC model to Trimble Sync & Bloercow (& Create at Intenals
Manager (Trimble Connect) Layer 27 gme gme || S S prins




SX12 for construction with IFC models

Stakeout Workflow - Access part:

Sync projects with Sync Manager in Trimble
Connect

IFC files, control points, stakeout

design points (i.e. txt, csy, etc.),

Create Points in TBC for stakeout
After, IFC model as well as the stakeout
point are visible in the Map area

Ready to stakeout with visual real-time

background and IFC model from the

design

S
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SX12 for construction with IFC models

Stakeout Additional Stakeout Elements
- Access part:

Trimble Access allows to stakeout elements that
have not been previously defined in the office:
Select points, lines, surfaces directly from
the 3D model
Use Snap-to toolbar to create additional
points based on the model

ISP RLLE

0.1m

B -
AP
Q ¢
Qz
Q
P ¢
®
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Create heatmap in the field by comparing scan to model or
scan to scan for progress monitoring: floor inspection, wall

verticality

*

Station

Scan 2 GNSS3
Scan3 GNSS4
Scan 4 GNSSS

SoutWallSegmented

Auto
Esc All None Delete Rename v Accept
update

-
>
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http://drive.google.com/file/d/1_6rieZXbOy3WCSrOJyu7hdRJrmQycOwh/view
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Send field data to the office for processing
and reporting in Trimble Business Center

L Measure

-
»
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http://drive.google.com/file/d/1H93-W0aYCJZlKkOWlOwePsD9EU0-_HVq/view

Fabrication/Inspection with SX12

Az @EE @ |.l- s

Stake out & Inspection

Model and instrument are aligned with the
physical object Inspection

AR mm capability for visual inspection and
better data interpretation

Display of IFC models in 3D and in real-time
video (8 zoom levels)

Single/digitized points and extracted points
Prism offsets

Scan window

Field inspection (scan-to-surface), inspection
map (also in AR)

>Tr|mble

Surface Inspection Report - Job1

Operator:
Date: NaN NaN

Instrument

Inspection: Wall$s

R X
T

Inspection point deviations for: Wall5

T S O 7S T —
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e T R R
e I Y 2] R
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Office Inspection with TBC and/or TRW

e Trimble Access Object oriented setup

e Analyze & report scan to scan or scan to model

e TAInspections

o Heatmaps & pointcloud regions
e TBC Inspections

o Scan-scan, Scan-3D objects
(IFC, TRB, Meshes and surfaces)
comparisons

o Deviation reports

GEOSPATIAL
/

"v
202 2 | EMEA PARTNER ‘é“)

CONFERENCE >
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The Best 1” Total Station on the Market

SX12 Lightning 3DM

High Accuracy Total Station
High Quality Scanner
VISION Imagery

Ultra Efficient Full in Field Registration

Full Survey Workflow

1,5 mm scan range noise @200m

8mm EDM laser spot size @50m

26,6 kHz scan measurement rate up to 600m

Innovative & Powerful

Green focusable Laser Pointer (3mm @1,3 to 50m):

Aim, Measure & Mark
Best Vision System with 4 integrated cameras
Image Pixel size down to 0,69mm @50m

Trimble SX12 + Trimble Access in a nutshell

Versatile

Every day
Everywhere
Every joba Handle!!!

Flexible Operations

Data collection with Trimble Access Modules to
adapt to your needs

Process seamlessly with either TBC or TRW
Share with Trimble Connect

Robust and Always perfectly Ready

IP55 rating and -20°C - +50°C
2 years warranty

>
(0
e


https://www.korecgroup.com/handle-with-care/
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Trimble Reality Capture Platform Service



Trimble Reality Capture Platform Service

What is TRCPS?

TRUST |

Leveraging Microsoft Azure's robust cloud
backend, securely store and manage data without
losing any accuracy, quality, or fidelity in the cloud.

o

CONNECT |

Help anyone get the value out of reality capture data
by easily sharing, viewing, and collaborating, all in the
web. No specialized software or training required.

Sie TRANSFORM |

By centralizing reality capture data in Trimble
Connect, users get the benefits of the entire
Trimble Connected Ecosystem, bringing real

o1 world data to the core of more decision making

UN & LOCK
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Reality Capture
Breakthrough Innovation

-

Sensors / \

Visualization clients

Data Stream \

Storage t
] Raw data
Data Lake

T o o e e e e e e e e e e e e e e -

Architected to support Petabytes of data, working with

point clouds natively - Leveraging our Microsoft partnership 5
=



Reality Capture
Key Capabilities

e s

°
.
L4
] L)
m
°
°
&

e Find data in geographic e  Powerful BIM visualization e Cross product sharing of
context e Point cloud & Station Views information through BCF
e Data and attributes in list e Measurements & Annotations Topics
view e BCF Topics e Streaming of reality capture
e Searchandtag data across Trimble
Ecosystem

>

(>
“u"‘,b
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http://drive.google.com/file/d/1RxHYyz18a7r_05oYUuvHCbIAnl572ZcU/view

2 Trimble Connect  Trimble Westminst

Trimble
Connect

A cloud-based common data
environment and open
collaboration platform.

Connecting the right people
to the right data

at the right time together
with the right processes.

>
(>
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Connecting the physical
and digital world

Trimble Field Systems connects the physical and digital worlds by offering innovative positioning technology and
site management solutions, and unified workflows that boost productivity and connect all project phases.

Physica/ Digita/

2 Trimble Connect
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Point Cloud
Classification

e Automatic point cloud
filtering on import

e Leveraging TBC Al
algorithms

e Modes for indoor and
outdoor datasets



http://drive.google.com/file/d/1njBEX3LhqBEPFatKcnR_pl1ywGUB24Ne/view
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Scan to BIM

e Dynamic generation of
clearance “heatmaps”

e Automatic analysis of
multiple objects and
multiple point cloud
datasets

e User defined visualization

e Shareable through BCF
Topics and views

(X

»-
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http://drive.google.com/file/d/1vEC_VZM8_JbWhcuu_EEGcGLnctXSw8yH/view
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Scan to BIM

e Dynamic generation of
clearance “heatmaps”

e Automatic analysis of
multiple objects and
multiple point cloud
datasets

e User defined visualization

e Shareable through BCF
Topics and views

°
*
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http://drive.google.com/file/d/15xgLWT-a1gGgY1EKVjNiOiPmua9us3uF/view
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Vertical Analysis /
Floor Flatness

e Dynamic generation of floor
flatness maps

e User defined elevation
reference

e User defined visualization

e Shareable through BCF
Topics and views



http://drive.google.com/file/d/1AEhvjfSENGU3Ot7fhW9d6y3prU_NjQeT/view
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Clip Box

e |solate specific areas

e Clip 3D models and point
clouds

e Create clip boxes from
model objects

e Resize and move clip box
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http://drive.google.com/file/d/1wIn3Fhdq_0VB0X12bpE-uV4fwMhse2rg/view
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Tekla Integration

TRCPS integration
e 2025 Stream Data
e Limit Box
e Inspection

Layout Manager
e Automatically create points
e As-built updates

BCF Topic Support
e (ollaborate issues and questions
e Field and model coordination




Trimble X9 Core Lite Scanning
workflows Exemple

SiteVision

ra SketchUp Trimble Connect -

@ Trimble
REALITY
PLATFORM
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From Discovery to Digital Twin: Documenting
Historical Site with Reality Capture

W
W

« During the excavation for a new hotel and office building in Vilnius, Lithuania,
construction workers unearthed the foundation of a water treatment station built
between 1910 and 1914. To document the discovery, an archaeological
research company used a four-step digital preservation workflow.

The process involved:

e  Capture detailed point cloud data using an X7

e Use Catalyst and DA2 for easy control point creation to georef in the field the
scans (use X7 laser pointer)

e SketchUp to create a 3D model from old blueprints and photos.

e SiteVision augmented reality system to visualize the original building on-site
ata 1:1 scale.

This digital approach successfully met regulatory requirements and allowed
construction to proceed without delay while preserving the historical information.

113


https://geospatial.trimble.com/en/resources/blog/preserving-cultural-heritage-with-digital-technologies
https://geospatial.trimble.com/en/resources/blog/preserving-cultural-heritage-with-digital-technologies
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Concrete workflows

. lithko

Workflows

Concrete Flatwork
e Aggregate analysis
e Wet Concrete
e FF/FLASTM E1155
e Post Pour Survey

Verticality
Compliance for ramps-ADA, parking decks, etc

Tools

Immediate elevation views
Surface analysis report
Layout high/low spots
Compute




Sitevision: Real time collaboration
between field and office

SiteVision Trimble Connect

2 Trimble Connect

Conk & - n

Models
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http://drive.google.com/file/d/103_pe2p8qoWUiyNMGX7ka-BPTVQOq9YA/view
http://drive.google.com/file/d/132ohz8_oPMUdb5Q41iklADwQ6wEgunEz/view
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& Trimble.

Scanning Applications

© 2023 Trimble, Inc - All Rights Reserved

O



Top 3D Scanning Applications

= Topographic/General Surveys
» Industrial Surveys
= Civil Infrastructure

= Building Construction/Facility Management
= Forensics

= Utilities

= Architecture

= Mining

= Cultural Heritage

= Tank Calibration & Inspection

=  And many morell!l



Cadastral Survey
Geodetic Survey
Topographic Mapping
Design Stakeout and Verification
Reality Capture
Asset Capture and Inspection
Monitoring
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Industrial Surveys
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Highway, Bridges
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" Bridges Inspection

Bridge of Noirmoutier, France.
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Naval, Automotive, Aerospace, Rail
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Tunnels, Mines
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Volumes, Inspection
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Forensics

Visit: https://forensics.trimble.com
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3D Scanning Journey Exemple



General Surveying and Floor plan modeling
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& Trimble.

Thank you
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