HIGH-DEFINITION SURVEYING: 3D LASER SCANNING

Ways to Get There
Geoff Jacobs

A

t some point, key individuals
within an agency or firm may
reach the conclusion that highdefinition surveying technology can benefit their company. They may
then be ready to take advantage of this
technology. The questions are: How?
What’s the best way for our organization? What options are available today,
and what are the trade-offs between the
various options?
There are generally two types of outfits that ask these questions. One is an
organization, for example, a private land
surveying firm, that provides surveying
services and wants to add laser scanning to its service offerings. The second
type is generally an engineering or construction company or an owner/operator or government agency that wants
laser scanning used on appropriate projects. That latter group may be thought
of as the end user, the former as a
provider to an end user. Today’s various
options—and their trade-offs—for taking advantage of high-definition surveying, are described below.

Subcontracting
Today, enough scanners are owned
by service providers that it’s fairly
straightforward to locate these service
providers. The key is to select the right
one(s) for your organization, based on
the types of projects/applications in
which service providers have experience and the types of deliverables that
your organization wants to receive.
Service providers can provide traditional deliverables and/or provide registered point clouds which your organization can process into final client deliverables (more on this option later in
the article).

Some service providers specialize in
certain applications (e.g., transportation, industrial plants, forensics, or even
movies) and may not be experienced in
the types of projects in which your organization is typically involved. On the
other hand, firms with experience in applications other than your specialty area
may pose less of a competitive risk as
far as “stealing” your client. I know of a
survey firm that focuses on building and
architectural surveys and has partnered
nicely with a firm that specializes in
scanning for plant as-builts. Neither considers the other a competitor. In practice, the building survey firm works with

Increasing Service Capabilities
Today, more than half of all laser
scanners in commercial use are owned
by firms, agencies, or by departments
that provide surveying services. Several
options are available for this type of organization to start using the technology.
Each is discussed below in order of increasing level of commitment.

Epic Scan acts as a subcontractor and consultant to new laser scanning service providers
for a wide range of projects. Image courtesy: Epic Scan
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situation and want to learn how to get
into the technology on their own without having to subcontract to anyone.

Acquiring the Expertise
and Products
Okay, your organization wants to do
more than simply subcontract to another company with scanning capabilities.
What are your options? The most obvious choice is to acquire a full-up system
(i.e., scanner, software, training, accessories, support agreements, etc.). However, there are other options that some
organizations choose.

Rental
3D Laser Imaging acted as subcontractor on this stadium survey. The company also
provides scanning consulting services. Image courtesy: 3D Laser Imaging

the clients and guides the other firm’s
scanning crew(s) in executing architectural surveys.
Another option is to subcontract to a
small consulting firm with broad experience in high-definition surveying. A
growing number of one- or two-person
firms fit this profile. Some even focus on
helping newcomers get into laser scanning technology. At first, the inexperienced firm may simply subcontract with
this type of consultant to provide scanning services. Over time, the “newcomer” firm may want to learn how to execute scanning projects and the consultant can gradually train the newcomer.
They may even jointly execute some
projects and the sub may eventually provide full training for the newcomer. Once
the newcomer is up to speed, the sub
can be retained to support large projects
or overflow work as needed.
This option represents one of the
lowest risk approaches for service firms
wanting to add laser scanning services
to their service portfolio. One way to locate such one- or two-person firms that
who focus on subcontracting and/or
helping scanning “newcomers” is to ask
local representatives of scanner vendors
for such names. Vendors should be able
to suggest at least a couple of viable
candidates. Sometimes, even large firms

will hire out their experienced scanning
staff to newcomers.

Check References
As with subcontracting for any new
technology, be sure to ask for and check
references. You should be able to get
multiple good references from prior
clients, including clients that were once
newcomers themselves.

Subcontracting from … Potential
Competitors?
Some service providers that promote their scanning capabilities in the
open market also promote their scanning services to traditional competitors. Such firms are generally quite
sensitive to potential concerns that traditional competitors may have. Some
have even set up independent business
units focused exclusively on scanning,
with a name different than the parent
company’s name. When I speak with
firms that subcontract their scanning
services to others—even to firms they
may have considered competitors—
they generally report that this arrangement has worked well. Why? I think
most reputable, professional services
firms have solid business ethics that
carry the day. However, many companies are inherently nervous about this
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Just as it is possible to rent total stations, GPS equipment, etc., renting a
scanning system and software is also an
option. Some vendors rent scanners and
software directly, but today in North
America the vast majority of rental systems are available from a network of
dealers. Scanners are sometimes also
available for rent from other commercial
owners whose units may not be busy during the period that your firm needs them.
In practice, rentals are really only effective if your staff has been properly
trained on how to execute high-definition survey projects in the field and in
the office. In fact, vendors generally do
not allow their systems to be rented unless your organization has been through
proper training or your firm is using a
knowledgeable consultant on the project. Vendors don’t want to rent their
products to an inexperienced firm and
risk the project going sour. As a result,

Classroom or on-site training is often
required before renting a scanning system.
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• Product availability, pricing, terms, etc.
• Purchase or leasing/financing options

SAM Inc. initially subcontracted, then rented, before buying a scanning system.
Image Courtesy: SAM Inc.

one of the most common rental scenarios is for companies to go through formal field and office training prior to
renting. Further, companies serious
about rental and with a long-term belief
in the technology will often also acquire the necessary office software
with their training. The reason for acquiring software is that point cloud processing software is specialized enough
that if your firm doesn’t have ongoing
access to it, it’s easy to forget the finer
points of what you’ve learned in training months earlier.
There are many success examples of
such “training and software purchase”
scenarios combined with scanner rentals on an as-needed basis. This option
gives firms an opportunity to test the
value of scanning for their organization
and their clients, to test their firm’s ability to master the technology, etc.

Acquiring a Full Scanning System
Although system rentals are a viable
option, many organizations want to own
their own system. A primary driver is
that owning a system enables an organization to respond quickly—sometimes
immediately—to good opportunities
that can benefit from high-definition surveying. If rental systems are not available on a timely basis, good business
opportunities may be missed and no
one likes this situation.
Acquiring a scanning system includes
considering various aspects:

Targets are an important accessory for
laser scanning systems.

• Timing of acquisition, in view of potential pending projects
• Scanner capabilities, reliability, etc.
• Field accessories (e.g., targets, tripods)
• User interface to the scanner (e.g.,
laptop PC or handheld)
• Software for operating the scanner
• Computer and data storage capabilities
for storing and processing scan data
• Software used to register and geo-reference point clouds
• Software used to process point cloud
data into the desired deliverables
• Training (both field and office)
• “First project” consulting to ensure
first project success
• Ongoing customer support and other
related vendor services and solutions
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Today, some vendors represent a
“single source,” while other vendors focus on supplying specific parts of the total system. In the latter case, an organization acquiring a full system needs to
mix and match appropriate products
from different vendors.
I will not go into how to evaluate
specific products and support services
here, but most organizations acquiring
full systems do their homework to various extents.
One “trade-off ” of owning your own
scanning system is taking on a risk that
the specific system may not pay off to
the desired extent. There is no guarantee of success with any investment; acquiring a laser scanning system is no exception to this rule. As with any investment, results may meet, exceed, or fall
short of expectations. Depending on the
specific business that your organization
is in, however, there may also be business risk associated with not investing.
For example, competitors with scanning
systems may actively pursue your
clients or win new clients or projects
that might otherwise be up for grabs.
Another consideration is timing. Some
organizations wait until they have a large
project in hand before investing. However, this may not allow sufficient time for
the organization to learn the technology
well enough for successful project bidding and execution. In such cases, it is
advisable to retain a knowledgeable
consultant who can help the first project
go smoothly. “Project success” is as

Phone support can be especially helpful
to users.
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On the private industry side, I have
heard many cases of clients simply informing a survey company that they want the
survey firm to use “that scanner thing-y”
on the next project. On a broader front,
some organizations have issued instructions (usually by Division Presidents or Engineering Managers) to all Project Managers, stating that high-definition surveying shall be used as the as-built method. If
a Project Manager desires another as-built
method (e.g., manual as-builts or photogrammetric as-builts), then suitable justification must be provided.

Owning or Renting
Just as surveying organizations have
options for owning or renting scanning
systems and software, engineering
firms, architects, contractors, government agencies, or owner/operators have

Owning a scanning system enabled Precision Measurements, Inc. (PMI), to provide an
emergency response survey of a damaged structure on the Richmond Dam.
Image courtesy: Precision Measurements, Inc.

important as “investment success” because project success can impact the
reputation of your firm.

Options
Engineering firms, architects, contractors, government agencies, or
owner/operators that might typically
be seen as clients of surveying firms
can benefit significantly from having
laser scanning deployed on projects.
For example, a government agency
may want laser scanning to be used in
order to avoid costly lane closures. Or
an architect may want to have a highdefinition survey performed because
he/she anticipates future surveys of a
building/site beyond the immediate,
preliminary site survey. With laser
scanning, the architect could avoid
costly subsequent surveys and time
delays. Such engineering firms, architects, contractors, government agencies, or owner/operators also have
various options for taking advantage
of laser scanning technology.

Specific Projects
This scenario is common and fortunately, as the client, your organization
holds the control cards. In many cases,
you can simply require that your sub(s)
use laser scanning on certain projects.
This can be done on a case-by-case basis,
or, if your organization is a government

Many DOTs and other agencies require laser scanning capabilities to bid on certain
contracts. Image courtesy: David Evans and Associates, Inc.

agency, your organization has the ability
to put such requirements into appropriate types of qualifications for service contracts. These qualification requirements
can be combined with other specific project requirements (such as accuracy and
completeness requirements) to help ensure that the type of scanning performed
will meet your organization’s needs.
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these exact same options. I would estimate that today about one of every four
scanning systems in commercial use is
owned by these types of organizations.

Receiving Registered Point
Clouds from Service Providers
There is one more option that is quite
interesting, especially for engineering
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architectural applications, but is still
fairly uncommon in civil or infrastructure
applications, although it has been used
there as well. Even service providers
who provide traditional deliverables
(based on scanning) to clients sometimes also provide registered point
cloud data to the client for the client’s
subsequent use.

Summary

VECO, a plant engineering company, used a consultant to help them learn laser scanning
technology, before buying their own scanning system. Image courtesy: Epic Scan

companies, and is really unique to
laser scanning. This is where an organization subcontracts to a scanning
service provider to have them simply
deliver “registered and geo-referenced
point clouds” or other point cloud representations. The organization receiving registered point clouds uses the
point clouds directly for engineering or
construction purposes. This scenario
has become common in plant engineering projects. For example, a plant
designer or a construction engineer
can use rich point cloud data directly
to determine potential construction
clashes or fit-up problems of proposed
plans with as-built conditions. Likewise, contractors can use scans of fabricated skids, piping, steel, etc. to compare against fabrication drawings for
quality assurance purposes.
This option has proven to be quite
cost effective. The advantage of this option is that the engineering firm has full
flexibility regarding how to use the registered point cloud data. They can use it
to the extent that they need to, when
they need to. They do not have to spend
time and money to create as-built drawings, although they can use point cloud
processing software to process registered point cloud data into as-built
drawings or models, if they want to.

The trade-off to this option is that the
firm that receives the registered point
cloud data has to also acquire point
cloud software or CAD-integration software and learn how to use it, which represents an additional investment. In
plant engineering applications, this type
of approach is a clear trend. This approach is also sometimes used today in

As organizations decide to move forward to take advantage of high-definition survey technology, numerous options are available. These cover the full
gamut, from outsourcing of services
based on laser scanning to owning your
own system, with several variants in
between. The fact that so many viable
options are available today is a symptom of the ever-increasing maturity of
the technology.
Geoff Jacobs has been
employed by Leica Geosystems, HDS, Inc. (formerly Cyra Technologies
Inc.) since 1998. He currently acts as Senior Vice
President, Strategic Marketing. He is also a Contributing Writer
for the magazine.

Service provider Delft Tech delivers registered point clouds to some engineering clients.
Image courtesy: Delft Tech
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