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Agenda

Trimble Business Center (TBC) + Trimble RealWorks (TRW) Overview

TBC-TRW Comparisons through Common Scanning Applications
Topo Surveys - Point clouds with survey data
Georeferencing + Registration - Production scanning
CAD - Feature extraction + drafting
CAD - Modeling
Inspections - 2.5D
Inspections - 3D Scan-to-Design
Inspections - Floor Flatness
Tunneling
Aerial Photogrammetry
Tank Inspection
Video Animation

Q+A
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Trimble Business Center

& Trimble

TRIMBLE v 2 Complete Survey and Construction

BUSINESS CENTER
SOFTWARE

Office Software Enabling Field to
Finish Workflows with Confidence

& Trimble.



TBC as the surveyor’s data hub

>

Trimble
RealWorks

\\\ Trident

Trimble Business Center N MX Software

\\/ Third-party \\“\_\

\ N
hardware \
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Trimble RealWorks

;
v 4
74
4

, Dedicated processing software that
@Trimble. -  RealWorks® . .
A N turns point cloud data into answers

& Trimble.




Trimble RealWorks

REGISTRATION

MODELING

SPECIALTY

APPLICATIONS

Vi
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Introducing...

Surveyor Rui

Trimble loyalist - been using Trimble Access since
the Survey Controller + TBC since the TGO days
Uses GNSS, total stations, + digital levels in
everyday workflows

Embracing new survey scanning technology like
UAVs and Trimble SX10 + X7

TRANSFORMING THE WAY THE WORLD WORKS

Scanner Jason

Uses Trimble + third-party terrestrial
laser scanners

Focused on production jobs mostly
inside buildings, but interested in
expanding to more outdoor applications

& Trimble



Topo Surveys - Point clouds with survey data

Integration with Survey Data No Yes

. Conclusion: TBC 5.10 and later supports scaling point clouds during the import. Based on
the data source and destination projection or coordinate system, users can decide how the
point cloud should be scaled.

Convert Scans to CAD Points No Yes
. Conclusion: TBC allows for users to create CAD points from point clouds. The CAD points
can be handled individually and converted into points with Point IDs, feature codes, and
attributes.
Topo Surfaces + Contours Yes Yes
. Conclusion: Both TRW and TBC create surfaces and contour lines. In addition to 2.5D

triangulated topographical surfaces, TBC and TRW can create a projected or radial surface
relative to a user-defined plane.




Topo Surveys - Point clouds with survey data

Resources

TRW

YouTube Video: Removing fence points from rock surface

TBC

YouTube Video: LAS/LAZ Scale Factor Improvements
Documentation: Product Bulletin - Working with Point Clouds
TBC Resources PDF Presentation

Page 24: Point Cloud - General
Page 27: Surfaces + Volumes

& Trimble.



https://www.youtube.com/watch?v=Jlj-ucIhrao&t=15s
https://www.youtube.com/watch?v=mLlUhc5iFr4&t=1s
https://drive.google.com/file/d/1CCuj8Vnsv5nQCK-IYZUeq_28AdLE36dn/view
https://drive.google.com/file/d/1vTMnOCDsZ9RdO3Y1pLzdp6MA49k9VG8Q/view

Georeferencing + Registration

Georeferencing Yes Yes

. Conclusion: Both applications can georeference a point cloud to a set of ground control
points. TBC allows multiple view instances, so it is easier to zoom to control points and the
point cloud separately in two views. It helps navigating when the point cloud is far from a
real-world coordinate.

Registration Methods Plane-based, Pairwise Plane-based, Pairwise
(Cloud-based), Target-based (Cloud-based)
. Conclusion: TRW supports target-based registration where plane-based or cloud-based

methods do not apply. For example, greenfield or rural areas with little artificial objects.

Target Auto-Detection Spherical target, black and No
white flat target
. Conclusion: TRW allows users to input target diameters and then auto-detects targets from

scans.

TRANSFORMING THE WAY THE WORLD WORKS

- Production Scanning

[TR 00 Media Tools Display 3D View Window Heip)

pe

Auto-extract Targets and Register...

| ko Auto-register using Planes (Target-less).
2. Target-Based Registration Tool

Target Analyzer Tool

Refine Registration using Scans

Cloud-Based Registration Tool

Orientation Tool

& Georeferencing Tool




Georeferencing + Registration - Production scanning

Resources

TRW

YouTube Video: Process, register and import scan points
Learning Guide Chapter 3: Data Registration

TBC

TBC Resources PDF Presentation

Page 25: Point Cloud - Registration

& Trimble.



https://www.youtube.com/watch?v=joWjgLMPdro&list=PLhEoHAJesV7NTq7YccztZJtRSg6IUHGcq
https://drive.google.com/open?id=1nKuWe0YFRA2pAZaBa_Tgy8q-0lbnAIt_
https://drive.google.com/file/d/1vTMnOCDsZ9RdO3Y1pLzdp6MA49k9VG8Q/view

CAD - Feature Extraction + Drafting

Point Feature Extraction from No Yes
Point Cloud
. Conclusion: TBC provides tools for automatic tree and pole/sign extraction. Both the 3D

position and certain attributes (trunk diameter, height, spread) can be extracted for
increased productivity turning scan data into usable information.

Feature Coding Yes - Limited Yes - Advanced

. Conclusion: TRW supports the creation of points with feature codes, but feature code
processing is not available in TRW to create linework, assign symbols or attach attributes.
TBC is a better choice for complete feature cording workflows.
Basic CAD Linework Creation Yes Yes, CAD Command Line
° Conclusion: Both TRW and TBC allow users to create basic 2D/3D linework manually from
the point cloud, such as polylines, arcs, circles, and polygons. TBC has the CAD Command
Line for production-level CAD drafting.

8 CAD Command Line
Specify the start point -19904.367, -47264.323
Specify a next point -24872.395, 46748.476
Specify & next point -23969.115, -25727.782
Specify a next point -9323.116, 64.482

1 CreatePolyline Specify a next point [ Close line ] <End> : &

Laye: 0 v Color: []Bylayer v Linestyle: ByLayer v

e

!

b

TRIMBLE INC.
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v

-
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CAD - Feature Extraction + Drafting

Resources

TRW
Learning Guide: CAD Workflows

TBC

TBC Resources PDF Presentation
Page 22: Feature Coding
Page 26: Point Cloud - Feature Extraction
Page 30: CAD + Drafting

-
TRANSFORMING THE WAY THE WORLD WORKS \
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https://drive.google.com/open?id=1HE94WzxYVzpWW9O_shnRkNnXfpevX4fH
https://drive.google.com/file/d/1vTMnOCDsZ9RdO3Y1pLzdp6MA49k9VG8Q/view

CAD - Modeling

Geometry Fitting Yes No
. Conclusion: TRW offers automatic fitting tools to quickly create a 2D/3D geometry shape
from the selected point cloud. Fitting types include sphere, cylinder, vertical cylinder, plane,
and horizontal plane. TBC does not offer geometry fitting.

3D Modelling Yes No

. Conclusion: TRW allows for the modelling of basic and complex geometries, such as
(semi-)automated extraction of cylinders, pipes, and steel beams.

Send Geometries to SketchUp Yes Yes

. Conclusion: TRW allows users to sync geometries to an open SketchUp project in real time.
TBC will export geometries to SketchUp but it is not in real time.

TRANSFORMING THE WAY THE WORLD W
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CAD - Modeling

Resources

TRW

Learning Guide: Chapter 8 - Introduction to Modeling Tools

YouTube Videos
Modeling stairs: Handrail Modeling: Ladder Modeling

-
TRANSFORMING THE WAY THE WORLD WORKS ‘@ T bI
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https://drive.google.com/open?id=1AeQr-Vp2VB4ZObzRGPF4QWx9g5oOJpBJ
https://www.youtube.com/watch?v=U2ci5DxQIBQ&t=248s
https://www.youtube.com/watch?v=z82rydjPLD0&t=1s
https://www.youtube.com/watch?v=fidNWlXZ3mY

Inspections - 2.5D

Volumes Yes Surface to surface,
stockpiles/depressions, corridor
] Conclusion: Both TRW and TBC can calculate volumes. TBC offers precise volume

computations that involve surfaces, including customized Microsoft Word-based reports.

Topo Surface Editing No Yes

. Conclusion: TBC allows users to merge surfaces, create elevation grids, create surface
intersection geometry, apply material properties, and edit surface members and vertices.

Cut/Fill Maps Yes Yes

. Conclusion: Both TBC and TRW create Cut/Fill Maps to inspect differences between two

objects. TBC supports surface-to-surface inspection. TRW supports inspections involving
point clouds, models, and meshes.

Bxagoe

0.385c

VE 1.0

Site Improvement Quantities

Area-Based Site Improvements

Takeoff
Category

Area

Material Material Volume

Thickness.

e

sBHC

(e

0,356

Site Improvement Category: Road Pavement

Area of Interest: Site boundary

b Oriveway)

Design

972.4 1 (surface)

7" 2000 psi Concrete 7.0in 21.0 y&*
(45.99 ton)

2 - Aggregate Base 40in 120yd

103 - Aggregate Sub Base 6.0in 180y

wd

Site Improvement Category: Road Sidewalk

9,C[

Area of Interest: Site boundary

(Sidewalk)
£01- Concrete

seusiope | 12 Algn |+ TraveLLs |2
Seesiepe | 4rTroella s It
iseusiope | 127 Algn |6 TraveLLs |2
Seesepe | 6rTrvella 7

L m=

Design

[
120000
Toss %
2000

10200 fi (plan)
60in

Fnan
20000 Fnish

Fnen
20000 Fnish
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Inspections - 2.5D

Resources

TRW

Learning Guide: Inspection, Working with Volumes

YouTube Videos
Volume Calculations

TBC

TBC Resources PDF Presentation
Page 27: Surfaces + Volumes
Page 39: Construction

-
TRANSFORMING THE WAY THE WORLD WORKS (
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https://drive.google.com/open?id=1XoaoU4UraL19fv7udVfJ7wbCWPpYuLNu
https://drive.google.com/open?id=11TBcStf2aUSHeYgFYR4PStD2pwV6UBnc
https://www.youtube.com/watch?v=vG5cbSOetQc&t=436s
https://drive.google.com/file/d/1vTMnOCDsZ9RdO3Y1pLzdp6MA49k9VG8Q/view

Inspections - 3D Scan-to-Design

Object Inspection Yes No

° Conclusion: TRW can compare two objects in both 2D and 3D. The objects can be surfaces,
meshes, point clouds, or complex geometries. This can be useful for comparing changes to
objects or differences between designed versus as-built models.

Cloud-to-Surface Inspection Yes No
[ LA
. Conclusion: TRW allows its users to create an inspection map between a cloud and surface H
to see the difference between the cloud and the surface.

Meshes Yes No

. Conclusion: TRW allows its users to create and edit mesh surfaces by using both projection
and non-projection based methods using vertices, edges, and faces.
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Inspections - 3D Scan-to-Design

Resources

TRW

Learning Guide: Mesh Creation Tool

YouTube Video: Wall Flatness and Verticality

& Trimble.



https://drive.google.com/file/d/1oFTMS6bJnSozP70K8LQO-eKcuVH6UR2q/view
https://www.youtube.com/watch?v=bzaeiUW-b8s&t=1s

Inspections - Floor Flatness

Floor Flatness / Levelness Yes No

. Conclusion: TRW allows its users to inspect the flatness or levelness of the floor and create
reports according to ASTM E1155 standards.

-
TRANSFORMING THE WAY THE WORLD WORKS \
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Inspections - Floor Flatness

Resources

TRW

Learning Guide: Inspection

YouTube Videos
Floor Flathess and Levelness

& Trimble.



https://drive.google.com/open?id=1XoaoU4UraL19fv7udVfJ7wbCWPpYuLNu
https://www.youtube.com/watch?v=ZY1Sc2lTDZ8&list=PLhEoHAJesV7P01VdfeHcVT7YIcm6n7t9G&index=2

Tunneling

Tunneling Yes Yes

. Conclusion: With different workflows, both applications allow users to create alighments,
define tunnel shapes, create design and as-built meshes, and generate comparisons
between as-built tunnels to a design. TRW offers advanced cloud-to-cloud inspection maps
compared to TBC. TBC's Tunneling module offers a streamlined design workflow and
unique functions such as editing setout (stakeout) points and creating tunnel plan sets.

TRANSFORMING THE WAY THE WORLD WORKS
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Tunneling

Resources

TRW

YouTube Videos
Tunnel Inspection - Geocom - Chile

TBC

TBC Resources PDF Presentation
Page 37: Tunneling

-
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https://www.youtube.com/watch?v=kMkphcAnMRc
https://drive.google.com/file/d/1vTMnOCDsZ9RdO3Y1pLzdp6MA49k9VG8Q/view

Aerial Photogrammetry

Aerial Photogrammetry No Yes

. Conclusion: TBC's Aerial Photogrammetry module allows users to import UAV data either in
TBC directly with a *.jxl file or generic third-party formats with the included UASMaster.
TBC can process UAV flights with or without ground control points (GCPs) and integrate
deliverables like point clouds, raster DSMs, and orthomosaic deliverables with survey data.

-
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Aerial Photogrammetry

Resources

TBC
TBC Resources PDF Presentation
Page 31: Aerial Photogrammetry + UASMaster

-
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https://drive.google.com/file/d/1vTMnOCDsZ9RdO3Y1pLzdp6MA49k9VG8Q/view
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Storage Tank Inspection Yes No
° Conclusion: TRW allows users to set up, measure, inspect, and calibrate vertical or

horizontal tanks. The software also creates industry standard reports.

TRANSFORMING THE WAY THE WORLD WORKS




Tank Inspection

RESOURCES

TRW

Learning Guide: Tank Inspection

YouTube Videos
Storage Tanks

-
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https://drive.google.com/open?id=13SnF4qtV3bF8BG5lBIVIrhZZANpKl1S3
https://www.youtube.com/watch?v=1GfDDbWmF2I&list=PLhEoHAJesV7N8Imev8TNVN9kxb3JYC4eg

- Video Animation

Animation Creation Yes No

. Conclusion: TRW allows users to create video fly-through animations using objects within
the RealWorks projects such as point cloud, inspection maps, and models.
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Video Animation

RESOURCES

TRW

Learning Guide:

YouTube Videos
TRW Video Creator: Video Creation for Forensics - Seiler Solutions

-
VAY T! ls
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https://www.youtube.com/watch?v=S3uCwqyyqp4
https://www.youtube.com/watch?v=2rpNug3isX0
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Sales Bulletin Release Announcement

COMPARING TBC + TRW FOR SCANNING WORKFLOWS - DOWNLOAD HERE

Sales Bulletin

COMPARING TRIMBLE BUSINESS CENTER (TBC) +

GEOSPATIAL
MAY 2020
PUBLIC

TRIMBLE REALWORKS (TRW) FOR SCANNING WORKFLOWS

Overview

Unique Selling Points for Scanning Workflows Between TBC + TRW
Trimble Business Center
Trimble RealWorks

Supported Import Formats
User Interface

Rendering + Manipulation
Registration + Georeferencing
Classification + Segmentation
CAD Deliverables

Modelling Deliverables
Survey Deliverables
Inspections

Specialty Solutions

Collaborate + Share

& Trimble

 Survey datums and projections. TBC provides a geodetic environment so all data can be
georeferenced and aligned while working in known projections o local coordinate systems. TBC
is a great tool when the data resides in a geodetic reference system, such as US State Plane or
UTM, or local sites in ground, such as a construction site.

Figure 4 - TBC processed survey data and

provides tools

F projects

point coud

design vs 25 buil

p———

TRW lyre and
data to surfaces in both 2D and 3D. These tools enable change detection and comparison over tme or

& Trimby

Registration + Georeferencing

Import and Register Option Yes No

o Conclusion: TRW streamlines multi-file import and auto registration in one command. It offers
higher productivity for organizations with large projects.

Plane-based, Pairwise
(Cloud-based)

Registration Methods Plane-based, Pairwise

(Cloud-based),Target-based

@ Conclusion: TRW supports target-based registration where plane-based or cloud-based
methods do not apply. For example, greenfield or rural areas with little artificial objects.

Target Auto-Detection Spherical target, black and No

white flat target

® Conclusion: TRW allows users to input target diameters and then auto-detects targets from
scans.
Registration Visual Check Yes - with more options Yes

o Conclusion: Both applications provide basic visual check tools for QA/QC. TRW provides
further options to inspect the result by defining slices, isolating areas of interest, creating a
limit box, and so on.

Registration Report Yes Yes

o Conclusion: Both applications provide reports on plane-based and cloud-based
TRW also provides a report on target-based registration.

Save Registration Parameters Yes No

® Conclusion: TRW allows saving registration parameters to an *.rmx file. Instead of passing the
large registered scan files, sharing the *.rmx file will ensure the same registration results on
colleagues’ data copies and allow everyone to work on the same data version.

Georeferencing Yes Yes

o C ion: Both ications can g: a point cloud to a set of ground control points.
TBC allows multiple view instances, so it is easier to zoom to control points and the point
cloud separately in two views. It helps navigating when the point cloud is far from a real-world
coordinate.

trimbl 13

https://drive.google.com/file/d/16x5-c5f

OrwdbF10ioya-pgQlu7PFpEAb/view
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https://drive.google.com/file/d/16x5-c5fOrwdbF10ioya-pgQlu7PFpEAb/view
https://drive.google.com/file/d/16x5-c5fOrwdbF10ioya-pgQlu7PFpEAb/view
https://drive.google.com/file/d/16x5-c5fOrwdbF10ioya-pgQlu7PFpEAb/view
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