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Introduction
“...developing a business case for 3D laser scanning
is easier than you might think.”
In the past decade, laser scanning has quickly and broadly
gained acceptance in the industrial and manufacturing fields,
particularly in the automotive industry, because of its ability to
rapidly and accurately collect field data, minimize plant risk and
maximize worker safety.
Specific areas of a manufacturing plant are only accessible
during downtimes (e.g., retooling for new product models),
which typically occur every two to three years. Thus, any project
involving an automotive assembly facility is usually planned twoyears or more in advance, and having accurate information is
imperative. This information is used to determine site selection
based on many factors, but one of the most important is the
cost associated with integrating the new tooling and equipment
into an existing facility. Existing equipment and tooling reuse is
also imperative when deciding which site will be selected for
new vehicle assembly.
For these and other reasons, developing a business case for 3D
laser scanning is easier than you might think.

A 3D rendered plant layout modeled in Leica CloudWorx software using 3D point cloud
data captured with a Leica ScanStation.

Click here to view a 3D body shop framing line fly-through.
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The Importance of Accuracy
“...the ‘real world’ measurements of structural components
are usually skewed and offset from the original design intent—
some as far off as 3 to 6 inches.”
I have worked for one of the largest automotive OEMs in the
world and developed many new processes and techniques
that were adopted by the company. One major project I was
responsible for was the development and implementation of 3D
plant layouts for facilities and manufacturing in our automotive
assembly plants. The decision to migrate from 2D plant layouts
to 3D was an easy sell to corporate executives, but soon
after implementing the new technology and processes, we
discovered that migrating to 3D presented a hidden danger.
Most 3D CAD models are created using an ideal of 100% level
floors and 100% level and plumb steel trusses/columns that are
aligned at exactly 90 degrees and 180 degrees with a consistent
distance from the floor to the bottom of the truss. Of course, the
real-world measurements of structural components are usually
skewed and offset from the original design intent—some as far
off as 3 to 6 inches. When engineers work with 3D CAD models
using the architectural building and structural elements as a
background, they typically assume that the CAD model is 100%
accurate and base the installation of tooling and equipment
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hanging from these structures on the dimensions of the model.
Any inaccuracies in the model create significant problems in
the field and add to the final cost of the installation of tools and
equipment due to field change orders.
We decided that if we were to successfully migrate to 3D plant
layouts, the 3D CAD as-built models must reflect actual field
conditions in the plant. However, we realized that we were
not going to be able to create these accurate models using
conventional manual methods of capturing real-world as-built
conditions. We needed a better approach—one that would
be fast, accurate, safe and easy to use. These criteria led us
to High-Definition Surveying (HDS), also known as 3D laser
scanning.

“We needed a better
approach—one that would
be fast, accurate, safe and
easy to use.”

Workflow and Safety Considerations
“[Leica Geosystems] had the best software tools to post process the
point cloud data and the easy-to-use Leica CloudWorx for AutoCAD
plugin for working with 3D point cloud data in AutoCAD.”
After evaluating multiple LIDAR based laser scanning products
and benchmarking them against each other, we made the
decision to use Leica Geosystems’ HDS laser scanning
solutions. Not only was the Leica ScanStation laser scanning
hardware the most accurate way to capture 3D point clouds
(Leica Geosystems is recognized as the industry standard in
plant scanning), but the solution also had the best software tools
to post process the point cloud data and the easy-to-use Leica
CloudWorx for AutoCAD plugin for working with 3D point cloud
data in AutoCAD. We determined that Leica Geosystems was
by far the leader in the industry.
Eye safety was also an issue. Shooting lasers around the
plant raised concerns from our health and safety department.
We needed a solution that would enable us to scan during
regular business hours when the plant was in full production.
Prior to obtaining approval to proceed with laser scanning, a
company physicist was assigned to our project to work with
Leica Geosystems’ physicist to verify the safety level of the
lasers being omitted from the scanner. Leica Geosystems was
able to verify the Class-1 rating, deeming it safe for operation
without any special procedures or precautions, and the Leica
ScanStation was approved for use in the plant.
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A 3D laser scan of a typical general assembly work cell captured with a Leica ScanStation.

Click here to see a sample point cloud from a 3D plant layout
being manipulated in Leica CloudWorx for AutoCAD.

Beyond Conceptual Modeling:
Three Practical Benefits of 3D Plant Layouts
Most automotive companies developing 3D plant layouts today
only use them for conceptual purposes or simulation studies.
Once the final concept is approved, the plant layouts are usually
flattened to 2D to produce tooling and equipment installation
documents. Engineers and designers are forced to manually
create 2D sections, elevations and details, which is a very timeconsuming task. Also, if changes are made to the general layout
of the 2D plan views, sections and elevations often are not
updated to reflect these changes. As a result, costly installation
mistakes can be made in the field, in many cases delaying the
launch of a vehicle. A better approach is to capture accurate
as-builts that are used in 3D throughout the entire design and
installation process.
After adopting 3D laser scanning, we quickly identified a number
of major benefits, including automatic model updates, improved
accessibility to the data, and the ability to generate dynamic bid
specifications—all of which reduce downtime and costs.

Click here to view a virtual validation.

Completed CAD models after laser scanning with a Leica ScanStation.
Notice the red structural beam. Gray points from the laser scan are overlaid
to show accuracy of the CAD model. Accuracy is the key when creating 3D
plant layouts.
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1. Development of installation
drawings from accurate 3D
CAD models reduces rework.
Using an accurate 3D laser scanning solution to capture
existing conditions in the plant and inform the CAD model
makes it possible to automatically create accurate sections and
elevations. Further, these sections and elevations are completely
aligned with plan views to create more accurate installation
drawings. Using a Leica ScanStation, accuracies of 3 mm at
50 m distances are possible.
The images to the right depict an entire general assembly area
plan view. Though it appears to be a 2D plan view, point cloud
data was used to create this 3D model as-built.

“...accuracies of 3 mm at
50 m distances are
possible.”

The typical installation section/elevation view was created from
the same 3D CAD model.
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2. Ability to bring the plant
to the engineers provides
substantial cost savings.
Relying on engineers with tape measures to mark up as-built prints
or capture/verify current production plant layouts is extremely time
consuming, costly and inaccurate. Various engineering resources
must travel to the plant to conduct field checks and as-built
verifications. For our project, we would have had to send four
engineers to perform as-built verification for facilities engineering,
two manufacturing engineers to perform manufacturing
engineering as-built verification, two conveyor engineers to perform
conveyor systems as-built verification and two industrial engineers
to perform industrial as-built verification—a total of 10 engineers
to field check and verify the same areas of the plant that other
engineering disciplines were field checking and verifying.
In contrast, a typical laser scanning team consists of three
to four individuals—one laser scanning operator or surveyor,
one CAD layout designer, and one or two assistants. The cost
associated with travel and site time, including the amount of time
the engineers need to spend in the plant, is typically 50% or less
compared to the cost of a traditional project.

Conventional
Method

2 Conveyor Engineers

2 Manufacturing Engineers

2 Industrial Engineers

WORKFORCE NEEDED
10 ENGINEERS

Laser
Scanning

Another important factor is that the laser scanner captures data
for ALL engineering disciplines at the same time. Once the plant
or areas of interest are scanned, the entire point cloud data set
can be made accessible via the web using the Leica TruView point
cloud viewer, which enables users to easily navigate to specific
areas of the plant and also allows for real-time measuring and
dimensioning within the point cloud. Laser scanning effectively
brings the plant to the engineers for a more efficient process.

1 Laser Scanning
Operator
WORKFORCE NEEDED
4 PEOPLE
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4 Facilities Engineers

1 CAD Layout
Designer

1 - 2 Assistants

3. Easy access to accurate
data enables dynamic bid
specifications.
Bid packs or specifications for manufacturing retooling and
installation are usually vague and lack the details required for a
contractor to accurately provide a cost estimate to install new
tooling and equipment on the plant floor. As a result, bids are
often bloated to compensate for unforeseen challenges.
By providing a PDF of bid specs with web hyperlinks to details
such as plant location maps that auto-point to 3D point cloud
data via the free Leica TruView point cloud viewer, plant owners
and project managers can control costs by procuring more
realistic bids.
Also, by supplying a PDF bid spec with hyperlinks to point cloud
data via the web and Leica TruView point cloud viewer, service
providers can be held 100% responsible for the initial cost
estimate because the client has supplied them with a 100%
accurate 3D as-built of the facility or areas of the plant requiring
rework.

Click here to see a 3D plant layout modeling session using Leica
TruView for measuring and Leica CloudWorx for modeling.
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1

2
3
4

“Bringing The Plant to the Engineers” – Using Leica TruView accessible via a web browser enables true collaboration:
1) Full General Assembly, 2) Final Line, 3) Bays Along Final Line, 4) Scan World Based on Scanner Location

The ROI of 3D Laser Scanning
“It is not a question of if all major manufacturing companies
will be using 3D laser scanning for as built data collection and
verification. It’s a question of when.”
The average cost to retool a brownfield automotive assembly
plant is approximately US$250 million. To remain competitive,
manufacturers must continue searching for and implementing
approaches that improve efficiency and reduce costs. 3D laser
scanning is a proven technology that provides both tangible
and intangible cost savings. After scanning 28 assembly
plants in North America comprising billions of cubic square
feet of manufacturing space, I am convinced of the benefits. A
conservative estimate of the cost savings achieved in our project
is shown in the chart to the right.
Considering the average plant retooling cost, a 15% reduction in
field change orders alone would equate to $3.5 million in savings
in a single plant. This does not account for the time savings in
engineering design or the reduction of travel costs.
It is not a question of if all major manufacturing companies
will be using 3D laser scanning for as built data collection
and verification. It’s a question of when. The business case is
undeniable.
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Cost Savings with 3D Laser Scanning
(Conservative Estimates)
Reduced travel costs

50%

Reduced engineering
design time
Reduced field
change orders

30%
15-20%
tangible savings

intangible savings

“To remain competitive, manufacturers
must continue searching for and
implementing approaches that improve
efficiency and reduce costs.”

Plant Engineering Applications
That Can Benefit from
3D Laser Scanning
Facilities
Engineering

Manufacturing
Engineering

• Building Structural Steel

• Process Tooling &
Equipment

• Columns
• Trusses, etc.
• Architectural Monuments
• Permanent Walls
• Floors (actual elevations,
slopes, etc.)
• Manholes, Drains, etc.
• Restrooms
• Firewalls, etc.
• Piping
• Water
• Compressed Air
• Dedicated Air
• Sanitary
• Fire Protection, etc.
• Electrical
• Bus Ducts, Disconnects
• Power Panels
• Control Panels, etc.
• Mechanical
• HVAC Units
• HVAC Duct Work
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Conveyor
Engineering
• Various Floor and
Overhead Conveyance
Systems

Industrial
Engineering
• Shipping Docks
• Material Storage
• Material Delivery Aisles
• Line Side Material
• Racks, Bins, etc.
• Ergonomics
• Man-Machine Interface
• Operator Studies
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One of Bill’s major accomplishments at GM was the research,
design and implementation of 3D plant layout. His 3D laser
scanning research began in 1998 with the investigation of the
Cyra Technologies Cyrax 2500 laser scanner, which later was
acquired by Leica Geosystems. GM initially utilized the services
of contracted 3D laser scanning companies and later brought
laser scanning in house with the purchase of Leica Geosystems
laser scanners and software. Bill was awarded with the
prestigious GM Chairman’s Honors Award along with the Boss
Kettering Award for the implementation of 3D plant layout and
laser scanning as a global standard at General Motors.

For more information, visit www.digitaldimensions360.com.
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To learn more about Leica Geosystems laser scanning
solutions, visit 3dplant.leica-geosystems.us.

Three A’s
of Laser
Scanning
Access – Leica TruView
allows for navigating
throughout the plant and
providing real time measuring
of the point cloud data.
Accuracy - The Leica
ScanStation P30 and P40
laser scanners provide 3 mm
accuracy at up to 50 meters,
which improves the efficiency
of design and installation.
Adaptability – Leica
Geosystems HDS software
is easy to use and integrates
seamlessly into existing
workflows to provide
maximum benefits with a
minimal learning curve.

