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3D scanning

= 3D scanning is a technigue used to capture the shape of an object using a 3D
scanner. The result is a 3D file of the object which can be saved, edited, and
even 3D printed. Maony different 3D scanning technologies exist to 3D scan
objecls, environments, and peaple. Each 30 scanning technology comes with its

own limitations, advantages, and cosls.




Bridging Physical and Digital world

= 3D scanners are fi-dimensional measurerment devices wsed to capture real-word objects or
environmeants so that they con be remodeled or anclyzed in the digital world. The latest

generation of 30 scanners do nol require conlact with the physical object being caplured.

3D scanners can be used to get complete or partial 3D measurements of any physical cbject.
The majorty of these devices generate poinfs or measures of exiremely high density when

compared to fraditional *point-by-point” meosurement devices.



OBJECTS ARE USUALLY SCANNED IN 3D FOR 2 PURPOSES

= Edtracting dimensions fo reconshiuct a CAD reference fle for Reversa Engineearing or Ropid Prololyping

= Maasunng ihe obgect isell lor analyss and documaniahion. This if done lof appheations such as compuler -

Axded Inspechon (CAl) and analysis [CAE]
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Applications

3D scanners are powerful tools for professionals in several industries, such as
automotive,

aeronaufics,

dental,

jewelry,

video games,

special effects,

animation movies,



3D scanning technologies rely on different physical
principles and can be classified in categories:

Laser tiangulation 3D scanning techneology. as lllustrated on the image, projects a laser
beam on a surface and measures the deformation of the laser ray.

Structured light 3D scanning technology measures the defermation of a light pattern an

a surface to 2D scan the shape of the surface.

Photogrammelry. also called 3D scan fram photographies. reconstruets in 3D a subject

fram 20 captures with computer vision and computational geometry algornithms.

Contact-based 3D scanning technolegy relies on the sampling of several points on a

surface, measured by the deformation of o probe.



Laser triangulation 3D scanning technology

[T r— ]

L]

Laser friangulation-bosed 3D scanners uvse either a loser line or o single
laser point 1o scan across an object. The |oser is first cast by the 3D
| scanner. As the loser light reflects off the 3D scaonned object, ils inificl =

| trajectory is modified and picked up by a sensor. From fhe modificafion

of the laser frajeciory and frigonometric tongulation, the system can
discema specific deviation angle. The calculated angle is directly linked
to .'_t.ffz distance from the object to the sconner. When the 3D scannes

/
::-;'ifrr.—z::ls. enouvgh distances, it s capable of mapping the surface's abject
/

nd of crealing a 3D scan.

its resolution and accuracy. : .
Yery shiny or fransparent surfoces are porficularly problemafic



Structured light 3D scanning technology

Structured light 3D scanners wuwse frigonometric e | —_— |
LIEY

triangulalion but do not rely on a loser, Instead, the ‘-L K
| structured light 3D scanning technology works with the y ”.- /
\ | projection of a series of linear patterns onto an object. The ol N ;’L{ —

systemis then capable to examing the edges of each line _— - ‘Hl

in/he paftern ond to colculate the distance from the
p,

4 ;
Sscanner o the object's surface. The structured light used for
/

,."l 3D scanning can be white or blue

its speed, resclufion and ability to 3D

its sersibility 1o lighting conditions and issues to waork
scan people

oufside



Photogrammetry 3D scanning technology (photography)
Photogrammetry is the

science of making
measurements from photographs, especially for §
recovering the exact positions of suface points. The
1
', prnciple of photogrammetry is to analyze several
II
I|I photogropt of static  subject, token  from
cifferent viewpoints, and o automatically dete
__f' pixels comaspondin 1 same physical point, The
ata requirecd om  the wser are the
parameters of the comera such as focal length
and lens distortion,

its precision and acquisition speed

its sensitivity to the resolution of the input photographs
and the time it takes to run the algoerithms.



Contact-based 3D scanning fechnology

Contact-based 3D scanning is also known as
digitizing. The contact technolegy for 3D scanning
implies a contact based form of 3D dala
collection. Contact 3D scanners probe the subject
\ | through physical fouch, while the object is firmly held
in place. A touching probe is moved on the surface to
vafiouws points of the abject to record 3D information.
Ahe probe is sometimes altached to an articulated
__,-'r am capable of collecting all ifs respective
configurahions and angles for more precision. Some
specilic configurations of contaci-based 3D scanners

are called

its precision and ability to 3D scan transparent  its speed and NOQQEQUOCY 10 WOIK W
ar reflective surfaces. freeform shapes.
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