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Background

As an Engineering Consultant, it's your job to provide innovative solutions to
your clients' technical problems. Being a highly skilled professional, you are
looked at as an industry expert and counted on to oversee the
implementation of your suggested solutions from conception to construction. 

Solving a variety of challenging problems keeps things interesting, which
makes this a great and fulfilling occupation. But liability, deadlines, budgets,
and long hours can make it a stressful one too.

Competition can also add to that stress. Whether it be from internal or
external sources, it drives you to be the best you can be. This added pressure
to be the best motivates you to seek out competitive advantages. And these
advantages are what distinguish people and firms from the competition.
Without them, you just blend in with the rest.

This report will show you how Laser Scanning can become YOUR competitive
advantage. 
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As-Builts
The Problem With As-Builts
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If you've been in the game long enough, you'll agree that a large
majority of as-built drawings can not be trusted. They're either
not up-to-date, wrong, original hand-drawn, or completely
missing. 

“Contractors who provide
quality as-constructed records

are in the minority.”  
CM eJournal: As-Built Problems &

Proposed Solutions  
 

“When as-built or record drawings are found,
they are of widely varying levels of quality,

completeness, and reliability.”  
ES Engineering System: Are Your As-Built

Markups Appropriately Marked-up?

“30% of data is lost during an
average construction project

leaving as-builts incomplete.” 
Autodesk: 6 Next Level Strategies to

Improve As-Builts. 
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Verifying Site
Conditions

We've established that Consultants cannot rely on as-builts alone to get the job
done. So, the project manager has to send a team out to site to collect data and
get better context of the project area.  Equipped with the same old tools that
have been used for decades, Consultants walk the site snapping pictures, jotting
down notes, scribbling sketches, and taking the odd measurement using a
measuring tape. And due to their lower charge-out rates, junior staff are the
ones who are mostly sent out to do this work. 

Examining The Current Process

Human Error
Human error can take many forms. People can
make errors by getting distracted, being rushed,
working long hours, and being overly stressed.
Competency can also be a factor as
inexperience can cause people to miss important
details. 

With archaic tools and inexperienced
staff. Two things usually happen.

Lack of Context
It is very hard to get good context of a site by
simply going through photos and drawings. Yet
this is the way most project team members are
exposed to site conditions. 



Risks
Blurry Photos.
Measuring mistakes.
Not prepping properly prior to site visit and missing important
information.
Not realizing that something is important until later in the design.
Hundreds of photos to go through without proper context.
Photos are not properly labeled.
Person that went to site quits or gets let go.

Outcomes
Waste time, money, and risk reputation by having to return to site
multiple times.
Waste time by filing and labeling hundreds of photos.
Waste team member's time by having them go through hundreds of
photos.
Make guesses based on the information you have that can lead to
mistakes.
Risk reputation with low quality work.
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31%

35%

86%

93%
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Statistics

31% or 2.5hrs of a knowledge worker's day is spent looking for information.
Source: The inneficinecy Problem - Autodesk  

35% of construction rework is due to design error. 
Source: The Impact on Rework on Construction & Some Practical Remedies
- Navigant Construction Forum 2012

Wasting Time

Design Error

86% of executives and workers claim that a lack of collaboration - or
ineffective communication - is the top reason for failure in the workplace.
Source: 47 Collaboration Statistics for 2021: Kris Steven

Poor Collaboration and Poor Communication

93% of executives said that working in silos is one of their main
challenges, as they look to maximize the value for the business. 
Source: Working in Silos Could be Majorly Affecting Your Business - IDC
Information Data Corporation

Working in Silos
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Laser Scanning
Can Solve Your...

AS-BUILT PROBLEM
Get the most accurate site
information to update as-built
drawings.

HUMAN ERROR PROBLEM
Eliminate human error by having an
exact digital replica of your project
site at your fingertips.

SITE CONTEXT PROBLEM
Take a virtual tour of your site on
your computer or in virtual reality.

COLLABORATION &
COMMUNICATION
PROBLEM
Easily share and work with your site
data with the latest in cloud-based
collaboration tools.
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What is a Laser
Scanner?
Laser scanners are devices that uses Lidar technology to send out
about a million laser pulses per second to an object or structure and
measures how long it takes each pulse to bounce back to the
scanner. This is similar to how a laser range finder or distometer
found at your local Home Depot works.

The laser pulses rotate on a vertical axis while the scanner body
rotates horizontally providing complete coverage of its surroundings.
The culmination of these point measurements create what is known
as a point cloud. 

A Brief Explanation of the Ultimate Site Data Collection Tool



Point clouds are a collection of the individual points plotted in 3D
space. Each point contains several measurements including its
coordinates along with its x,y,z axis, colour value in RGB format, and
lumance value which determines how bright the point is.

In short, it’s a digital replica of the object or area being scanned. Think
of a point cloud as a pointillism painting like the one seen below. At a
distance it looks like a regular painting. But the closer you get; you
notice that it is painted using individual dots. The white spaces
between the dots blend in the farther you are from the painting. The
higher the resolution setting on the scanner, the closer the dots are to
eachother. And the closer the dots are to eachother, the larger the file
size will be. 
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What is a
Point Cloud?

A Brief Explanation of the Most Trusted Site Information

A Sunday On La Grande Jatte - Georges seurat



Benefits of
Laser Scanning
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As mentioned earlier, as-builts are not to
be trusted. Using point clouds to create
drawings is the only way to guarantee an
accurate drawing. Not all walls are
straight and not all corners are 90°. The
scanner picks up all the information
needed for an optimum design and
eliminates any potential human error in
collecting site data.

Information you can Trust

Accurate measurements can be taken at
any time virtually. Planning on how to get
a large piece of equipment in a certain
area can easily be done with a point
cloud. You get to verify clearances in 3D.
Some programs will even let you run
simulations.

Checking Clearances

The industry is moving towards 3D. More
and more projects are designed in 3D
and the only way to produce a 3D model
for a brownfield project is through laser
scanning. 

Creating 3D Models



Exploring a site virtually before going there in
person is also a good way to orient unfamiliar
workers. This allows them to spot the dangers
and plan before getting to site. This is a safer
approach especially when dealing with young
workers. 

Keeping workers out of hazardous areas such
as wet wells, confined spaces, crane areas,
etc. is a great way to keep the workforce safe.
Some areas are better off to be visited
virtually. Even reducing the number of people
on site will improve the safety of any site. 
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Create Better Site Plans Quicker
Incorporating laser scanning into a site survey will
give you so much more data to work with and a
much clearer picture of site conditions. This will
greatly reduce the amount of surveying needed
and get you better results in the process.   

Clash Detection
Construction sites can be scanned at
certain milestones and compared to
drawings. Overlaying a point cloud over a
drawing allows for better clash detection.
Catching these issues at an early stage to
reduce rework can save significant time and
money. 

Incidental Data
A laser scanner will pick up all of its
surroundings. Not all information is captured
on drawings or during site visits and not all
information looks important at the start of a
project. Things come up and having that
extra information can be very valuable.

Safety



One cloud-based tool that you probably haven’t heard of is Cintoo
Cloud. This is a fantastic tool that allows you to navigate and work with
point clouds from anywhere and on any device. All you need is an
internet connection and a web browser. No software installation
required. 

We determined earlier that point clouds are an incredible asset to have
at your disposal. The problem with point clouds is that their file sizes
can get quite large. This has been the biggest impediment to laser
scanning as the gigabyte files often need powerful computers to work
with and can’t be easily shared with others.

Cintoo Cloud changes all of this. This application allows anyone to work
with point clouds no matter what type of computer they have. And
sharing can be done with a simple URL link. 
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Cloud-Based
Collaboration

A Brief Explanation on the Best Project Collaboration Tool



Benefits of
Cintoo Cloud
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Collaboration
Working in a common data environment is a
great way to eliminate silos between
disciplines. Documents, photos, videos, and
links can be added to the project via the
Annotation feature or in a folder structure..
Tagging allows team members to add multiple
labels to their annotations in order to better
communicate the intent of the notes. Labels
could be anything. Some examples are
Structural, General, Options, Removal, Relocate,
Mech/Elect, etc. These annotations can then
be filtered and turned into a report. Private
notes can also be assigned to certain
individuals; invisible to others.

Issue Tracking
Issues can be added in the same way as
notes. They too can be general issues that
everyone can see, or they can be assigned
to certain individuals. A severity such as low,
medium, high, and critical can be added
along with the date it was found. An issue
report can be created linking back to the
point cloud.

Site data can easily be shared with team
members by inviting them to the project
via an email request. People from outside
your organization can be invited to read-
only versions by URL link. These can be
password protected and include an
expiry date.  This is a great way to
handover a punch list to Contractors. 

Communication
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Now this is taking a virtual tour to the next
level. You get even better context of site
conditions than a regular virtual tour. It is
just as good as being there in real life. It
is that good. This requires a VR ready
computer and is compatible with the
Oculus Rift, Meta Quest 1, Meta Quest 2,
and HTC Vive Pro headsets.  

Virtual Reality

Site data is now available to you 24/7,
from anywhere, and from any device.  

Convenience

This is a good way for the team to get
better context of site conditions. They say
a picture is worth a thousand words. Well,
a point cloud is worth a million. 

Virtual Tour

Use Cintoo for internal design meetings,
meetings with the Client, and meetings
with Contractors. This is a great way to
ensure everyone is on the same page.
This is also a great way to wow your
clients.  The cropping feature allows all
information not pertaining to the current
meeting to be cropped out for quicker
communication.    

Meetings



The list of benefits of incorporating laser
scanning and digital collaboration into
your workflow is quite long. Instead of
trying to remember them all; consider
these four key points.

Key Points

A digital replica or your project
site provides the exact
information and context you
need to give you the best
possible start to any project.

Visiting your sites virtually will
save you an enormous amount
of time.

Having a central location to
house project information will
drastically improve collaboration.
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Communication quality with
Clients, colleagues, and
Contractors will dramatically
improve.



Level of
Accuracy

LOA10 - 5cm to 15cm
LOA20 - 15mm to 5cm
LOA30 - 5mm to 15mm
LOA40 - 1mm to 5mm
LOA50 - 0 to 1mm

Consultants don't need to be experts when it comes to laser scanning.
But some familiarity can be beneficial when dealing with laser
scanning service providers.  

One of the biggest hurdles facing the laser scanning industry is not
having you and service provider on the same page when it comes to
deliverables. It is of the utmost importance that both parties have the
same expectations coming into a project. Most customers aren't
familiar with laser scanning and it is up to the provider to make sure
the intent of the customer is understood. Defining intent helps identify
the acceptable methods and processes which can be used to
achieve the desired results.

There are no laser scanning governing bodies or standards in Canada
therefore most providers have adopted the USIBD (U.S. Institute of
Building Documentation) as an unofficial authority in determining
what is acceptable as far as the levels of accuracy (LOA). The USIBD
breaks up LOA into five range categories. 
 

These categories are specified at the 95% confidence level as the
surveying industry standards.

A Brief Explanation of How Accuracy is Determined
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Laser scanners are not perfect. Every scan carries a small error. And
over many scans these errors can accumulate in what is called error
propagation. This is why the measurements of objects within a small
cluster of scans will be more accurate than where a certain object is
relative to the building. For example, the measurement of a door
frame will be more accurate than the location of said door within the
building itself. Especially when dealing with large areas. Not to worry
however, there are practices that experienced providers use to reduce
these errors.   

Some providers will specify an LOA for individual scans or small scan
clusters (i.e. LOA40 1mm-5mm) and another one for the overall point
cloud (i.e. LOA30 5mm-15mm). Different equipment can be used
based on required LOA; therefore, it is important to determine this
before the work starts. Typically, the higher the LOA number, the more
expensive the service will be.  

Again, you don't need to be proficient in LOA to use laser scanning on
your projects. Most people have never even heard of this term before
and that's alright. Your laser scanning provider will be more than
happy to walk you through it.    



What You Need
To Know
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As much of a great tool laser scanning can be, it can be a terrible one if not
used properly. As previously mentioned, there are no governing bodies
overseeing the laser scanning industry. So, anyone who purchases a laser
scanner can pass themselves off as an expert. It is recommended to protect
yourself by asking the right questions. 

The workflow plan should answer the following questions:

1.  Ask for a Workflow Plan

Ask for this information before you hire anyone:

2.  Ask for Proof of Competency

What are the methods for QA/QC? How is the scanner accuracy
checked in the field? Measuring tape, Disto?
What methods are used for project control? This asks how the point
cloud is "stitched" together. Do they use targets? Cloud-to-cloud? Survey
Control? Large projects of over 300 scans or long and narrow projects
like roadways and train tracks, require Survey Control.  Survey Control
utilizes survey points to keep the point cloud accuracy at its highest level.
This combats error propagation.  
What is the proposed schedule including manpower?

Samples of similar projects. Screenshots and a blurb would suffice. 
Years the company has been providing this service.
References for large projects. 
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Point clouds can be created by different devices. Some are more accurate
than others and it is important to know the difference.

4.  Ask Them What Tools They are Using

It is critical to be very clear on your intent. Laser scanning can be used for a
variety of reasons and the approach to each project is different depending
on what you need as a deliverable. 

3.  Be Very Clear

Do you want a colour or black & white point cloud? Colour is nice, but
black & white saves a lot of time.  
Let them know what to focus on. Is overhead pipping critical to the
project? Let them know or some vital information can be missed.
Do you intend to use the point clouds to produce 3D models, floorplans,
pipping drawings, or simply to check clearances? This makes a big
difference on the scanning resolution settings used and on the amount
of scans taken. 
What level of accuracy are you looking for? This will dictate the tool being
used.  

Hand-held or SLAM Scanner: This tool is built for speed. Although very fast,
the accuracy is nowhere near what the terrestrial scanner can give you. This
will change, however, in the next five or so years as these tools keep
improving year over year. 

Camera: Photogrammetry software has made some big strides over the
years. But this tool is even less accurate than the hand-held scanner. This is
best used as a compliment to a terrestrial scanner as a method to add
more detail to point clouds.

Drone (Photogrammetry): This is the best tool if you are working on areas
spanning kilometers or for volumetric calculations.  It's also a handy tool to
supplement terrestrial scanners. Sometimes roofs are not accessible to
terrestrial scanners. and the point cloud created from drone photos can be
merged with the main point cloud. 

Terrestrial Scanner: This is the most widely used reality capture tool. When
accuracy and detail are important, this is the tool you want.  

Drone (Lidar): This is the tool you need if the accuracy of the drone
photogrammetry is not good enough for your application or there is a lot of
vegetation.  
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Total Station: These devices are extremely accurate. They are a surveying
tool using GNSS positioning and are used for survey control on large laser
scanning projects.  

Multistation: This is a combination of total station and laser scanner. These
devices are also extremely accurate. The downside is that they are very slow
at producing point clouds and only intended for small projects.

Matterport: This is a photogrammetry tool being passed off as a laser
scanner. A great tool for virtual tours. But can not compete with actual laser
scanners.

Let them know what file format you want as a deliverable. RCS and E57 are
the most popular ones. RCS is compatible with most Autodesk products and
E57 is pretty universal.  

5.  Know What You Are Getting

Your Options

You've got four options when getting into laser scanning. You can hire a
service provider, purchase a scanner, rent/lease one, or go the rent-to-own
route. If you are new to laser scanning, it is better to go with a service
provider to start. This is a major purchase that requires a lot of care and
maintenance and comes with a big learning curve. So don't jump into this
without being absolutely sure. Plus, if done incorrectly, scanning can give you
a false sense of confidence in your data that could turn out to be costly. 

Make sure you ask for the Registration Report as a deliverable. This will show
you how much error was introduced by registering the scans together. Every
scan has a tiny error, and they accumulate with every scan. If done right, you
can eliminate a lot of that error. The report will show this. 

If you do decide you want to purchase a scanner. First, hire a local service
provider on your next project and Tag along asking a lot of questions. You will
learn a lot and it might even influence your decision on what type of equipment
to purchase.

A note of caution. The training provided by most salespeople only covers the
basics. So, mistakes will be made as a lot of your learning will be through trial
and error. Start small and practice a lot as it is much better to learn on the
smaller projects. You don't want to tackle large projects on your own before
having a couple years' experience under your belt. Because when starting out,
there are things that you don't know you don't know. And you don't want to
learn these in high-stake situations. Laser scanning forums are great sources
for information. Most of the questions you may have are already answered on
these sites.  



What Now?

Some have said that these tools are more of a nice-to-have and not so
much a must-have. The same was once said of CAD drafting. The transition
from hand-drawn construction drawings to CAD took a long time and met a
lot of resistance. But in the end, technology won and we are much better off
for it.

Barriers to adopting a new technology is 10% learning the new technology and
90% changing a mindset. People in general don’t like change. We really are
creatures of habit. And changing old industry habits isn't easy.  

A huge opportunity to modernize our industry lies in front of us and people in
leadership roles have to step up and lead the way. This is an exciting time.
Technology exists to make our lives easier and we should be taking full
advantage of this.  
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www.3sixtyedge.ca

Kevin is the owner and founder of 3SIXTYEDGE.
Having previously worked as an Engineering
Consultant for many years, he's experienced the
negative effects that working with poor quality data
has on projects firsthand. His frustration with current
workflows along with his keen interests in productivity
tools and new technology led him to start a laser
scanning company with the hopes of helping others
in the industry work more efficiently. 
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