
UNDERSTANDING 
PORTABLE 3D SCANNING 
TECHNOLOGIES



Consider two of the driving technologies of the 21st century -- computing and telecommunica-
tions -- and it becomes clear: the merging of portability, quality and reliability drives market 
movement from marginal to mainstream.  So it was with computers and cell phones and so it is 
with professional 3D scanning. 

Over the last decade, huge leaps in accuracy, speed and quality have made portable 3D scanning 
an integral tool in just about every critical industry that drives the global economy: design, engi-
neering, manufacturing, medical and archiving/preservation.

In this ebook, we’ll explore the ever-evolving 
world of portable 3D scanning:

At the end, you should have a good idea about what solution is best for your particular needs.
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The knock on portable 3D scanning systems used to be that they couldn’t match the performance of 

Consider these specifications 
for the newest generation of 
hand-held scanners:

THIS COMBINATION OF SPEED, ACCURACY, PORTABILITY AND EASE-OF-USE HAS BEEN DELIVERED 
THROUGH A SERIES OF TECHNOLOGICAL BREAKTHROUGHS, THE BIGGEST OF WHICH IS SELF-POSITIONING. 



Self-positioning is the breakthrough innovation of relying on the object being scanned as the reference for 
positioning. This is as opposed to using an external positioning device such as an arm, CMM or tracker.

Self-positioning 
by targets

Self-positioning 
by natural features

SELF-POSITIONING HAS OPENED UP A NEW WORLD OF APPLICATIONS FOR PORTABLE 3D SCANNING AND 
DELIVERED THE IMPORTANT BENEFITS OF TRUE PORTABILITY AND DYNAMIC REFERENCING.



True portability comes from not having to use an external 
positioning device, resulting in a compact, lightweight and 
standalone 3D scanner.  This kind of device can be transported 
comfortably to remote locations and can operate in tight 
spaces and unstable environments.

multiple types of tasks within a dedicated room, on a shop 

A RECENT SURVEY SHOWS THE IMPORTANCE OF PORTABILITY TO 3D SCANNING USERS:

45%
CITE PORTABILITY AS ONE OF THE 
THREE MAIN FACTORS THAT MOST 
INFLUENCE THEIR DECISION WHEN 
BUYING A 3D SCANNER

43%
IDENTIFY PORTABILITY AS THE 
MAIN FACTOR IN CHOOSING A 
HANDHELD 3D SCANNER OVER 
OTHER CONFIGURATIONS SUCH AS 
ARM-MOUNTED OR TRIPOD-BASED 
SYSTEMS

RESPONDENTS IDENTIFY PORTABILITY 
AS THE KEY FACTOR IN THE FOLLOWING 
ENVIRONMENTS: 

- Customer or supplier locations
- Unstable or uncontrolled areas.

Shop floor

On-site



Flexibility is directly related to optimizing a 3D scanning investment, 
as it enables users to accomplish a wide range of scanning tasks 
with a single, transportable system. The greater variety of objects you 
can scan and the greater number of places in which you can scan, 
the greater the return on investment.

BEYOND THE ABILITY TO TAKE A 3D 
SCANNER ANYWHERE, PORTABILITY 
HAS THE ADVANTAGE OF FLEXIBILITY: 
THE SAME SURVEY REVEALED THAT

50%
OF PARTICIPANTS USE THEIR 
SCANNERS IN A DEDICATED ROOM, 
LAB OR STUDIO.

But, they still said 
that portability was a 
primary factor in their 
buying decision.



The other critical byproduct of self-positioning is dynamic referencing.  Dynamic referencing allows 

This small but important aspect brings many important advantages that can make the scanning 
process faster, simpler and more accurate.

Principal advantages of 
dynamic referencing include:

Self-positioning 
by targets

Self-positioning 
by natural features



In the sections that follow, we’ll explore the two 
main positioning methods for portable 3D scanners:

Although portable 3D scanners are often similar in size 
and shape, the different positioning methods they use 
can have an important impact on performance and us-
ability.

At the end, you should have a good idea about what type 
of positioning system best aligns with your 3D scanning 
needs.



In this method, positioning targets are applied before scanning, either 
on the object or around its immediate surroundings in the case of a 
precious artifact that cannot be touched or altered, for example.

The targets enable users to register all the different camera frames 
for the 3D data sets acquired by the scanner. Targets usually have a 

for easy detection by the 3D scanner’s optical components.

Before scanning, there is a process 
called pre-modeling to obtain a 
dedicated algorithm and a prelimi-
nary descriptor for the object being 

target detection easier and more 
accurate.

After the scanner detects targets 
individually, the next step determines 
their relative position nd normal. A 

three targets is used to position the 
scanning frame.

As the scanner is moved 

are detected and registered on 
the global positioning model. 

Positioning through targets is the only method that enables portable 3D 
scanners to deliver metrology-grade quality, which in the past was restricted 
to measurement arm scanners and stationary structured-light 3D scanners. 

Why positioning 
through targets?



This method uses the object’s inherent characteristics -- its shape and 
texture attributes -- to provide scanner positioning. When positioning 
through natural features, surface reconstruction happens in real time 
while the object is being scanned. As data is acquired, the scanner will 
detect some shapes and textures on the scanned area and register 
them for future use.

previously registered ones to match 
up the images and help determine 
the scan object’s position.A scanner 
must have strong self-positioning 
capabilities and built-in intelligence to 
position itself using natural features. 

a frame requires anticipating the next 
frame in real time.

The natural features of the scan 
object must be prominent enough 
to be detected accurately by the 
scanner. The density of the data for 
a single frame must also be high 
enough for it to extract data.

and may seem to speed the 
time required for a project, 
there are important aspects 
that must be taken into 
account. arm scanners and 
stationary structured-light 3D 
scanners. 

Unlike positioning targets, natural features vary from one object to another. 
The resulting precision and accuracy can be greatly affected by the type of 
objects being scanned.  Most objects include at least some surfaces with few 

Why positioning through 
natural features?



It is possible to combine target and natural positioning into a hybrid positioning 
mode. Users can compensate for the lack of natural features in a given object or 

Although hybrid positioning would appear to be the best of both worlds, it will not 
generate metrology-grade results: Users can never be completely certain that 
they are covering every area that needs to be covered in order to ensure the type 
of absolute accuracy of scanning with positioning targets. 
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If you’ve gotten this far, you probably have a good idea, but here’s a summary of the 
relative matches of positioning methods to 3D scanning requirements. 

THE ULTIMATE QUESTION THIS GUIDE IS DESIGNED TO 
ANSWER IS THIS: 
WHAT’S THE RIGHT PORTABLE 3D SCANNER FOR MY NEEDS?

                  OPTION 1

             SIMPLICITY
If your main goal is speed and 
simplicity, a 3D scanner using 
the natural features position-
ing method is probably right 
for you.  The trade-offs are 
lower accuracy and possible 
lack of natural features on the 
scan object, which can mean 
increased time spent model-
ing and making corrections.

                 OPTION 2

            FLEXIBILITY

ibility, but not high accuracy 
or metrology-grade resolution, 
the hybrid positioning method 
is the best solution. These 3D 
scanners are perfectly suited 
for scanning applications such 
as industrial product develop-
ment, where absolute precision 
is not required.

                   OPTION 3

               ACCURACY
Some applications require a 
level of precision or resolution 
(details) that scanners using 
the hybrid positioning method 
cannot match. For these ap-
plications, using a high-range 
portable scanner with position-
ing targets is recommended.
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Most of the key developments in 3D scanning have 
come about in less than a decade.  Portable 3D 
scanning is still a very young discipline with 
tremendous untapped potential.

Here are just a few of the developments we can 
expect in the near future:

As 3D scanning continues to be adopted 
by more organizations with new applica-
tions and vendors keep delivering more 
computing power in smaller form factors, 
every day brings a new potential break-
through for portable 3D scanners. Stay 
tuned on the evolution of this rapidly 
developing technology.
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PORTABLE 3D MEASUREMENT SOLUTIONS

15%15%1

CAI



15%15%1



5825, rue Saint-Georges

www.creaform3d.com

© Creaform Inc. 2015. All rights reserved.


