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1.What is 3D scanning?

» 3D reality capture is a process of scanning and capturing any site, for example plants, buildings or
crime scenes, in a 3D digital model, combining measurements and imagery.

» As technology has become smaller - capturing every detail with millimeter precision, more accessible
and more automated, capturing 3D reality has become more accessible and used in many
applications.

From Reality

to 3D Data
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1.What is 3D scanning?

A 3D laser scanning system consists of a laser
scanner, a PC (tablet), phone and scanning,
transfer and processing software.
The device provides:
-Fast, accurate, complete, remote
3D data collection
-Full panoramic, full colour
-TPS/GPS compatible

Practical applications 3D scanning in construction 4



g‘« ECOLOGICAL AND INNOVATIVE TECHNOLOGIES FOR RECOVERING INDUSTRIAL . CO-iugded by the
R riND rasmus+ Programme
%AREAS FROM LCAAND ENERGY EFFICIENCY POINT OF VIEW of the European Urion

2. Practical applications — scanner use

The hall is located in the industrial area of Brasov, it was built in the 60's.

It is part of a bigger
building.

It is to be renovated and will have a new destination.

The hall will be scanned inside

Practical applications 3D scanning in construction



4 Co-funded by the
#&ﬁ% ECOLOGICAL AND INNOVATIVE TECHNOLOGIES FOR RECOVERING INDUSTRIAL Erasmus+ Programme -

AREAS FROM LCAAND ENERGY EFFICIENCY POINT OF VIEW of the European Union

2. Practical applications — scanner use

The 3D scanner uses lasers to identify the geometry of an object. To make this possible it is necessary
to install the application for connecting to the scanner. This is the application needed to obtain the
point cloud (it is also possible to process data with this application) on your phone/tablet/laptop - in this
case Cyclone Field 360.

The app is designed to make scanner operation and field data quality control as simple and intuitive as
possible.

The settings for the scanner are made: resolution and panoramic image acquisition.
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2. Practical applications — scanner use

The device scans the surface, the surface is divided into smaller areas. and after each scan the scanned
surfaces are aligned. We will move the scanner to several points to get detailed information of the building.
The number of areas is chosen according to the quantity and quality of information needed for the project.
At the end, all surfaces are aligned.
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2. Practical applications — scanner use

The millimetric accuracy and the very high density of measured points allow to obtain quality information. In
this case, 7 scans were performed to obtain the required deliverables.

(B Cyclone FEGSTER 360

unt 203
~Bundle Error 0.002m /.

Overlap Strength
59% ¢ 7% v

Cloud-to-Cloud Target Error
0002m v =
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2. Practical applications — scanner use

POINT CLOUD -It is
the primary product
resulting  from  the
process of scanning,

recording, -
georeferencing, resotation eport
cleaning, filtering and
. . Nov 1,2021
decimation. o
Delivery is  usually KM
made in the following
format:

1.*.rcp - compatible
with Autodesk Recap
(free software in the
free version)
2. *.e57 - compatible
with most software
on the market

O
(]
(]
(]
Ov
]

0 /0m)

El Publish X Cancel
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3.Practical applications — cloud of points in the Arhicad program

AN
S

The point cloud will help us in 3D modelling T

and In Obtalnlng File Edit View Design Document Options Teamwork Window Help
- 3D model, textured mesh (BIM) . 0 New IBIEE 4 - R
- 2D surveys: level plan, facades, sections, &2 Open »
plan D< Close Project Ctrl+Shift+W
-flatness of floors, verticality of pillars C Leave Teamwork Project
StepS Save Ctrl+S —
1. Arhicad programme opens B savess.. CtrlsShift+S * | [ion ke
2. The point cloud is imported b mptmakar,
in Create Travel Pack

) Publish BIMx Hyper-model..

l Interoperability b B0 Merge... »
External Content » @ IFC »
Libraries and Objects » < SAF ’
Info » DXF-DWG » 2

Plot Setup... Classifications and Properties »
BR Plot... (> Import Point Clouds... ‘
1 Page Setup... Ctrl+Shift+P E? Place Mesh from Surveyors Data...
& print... Cirl+P Send Model to Google Earth
@‘ Exit Ctrl+Q
IJ
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3.Practical applications —working with the Arhicad programme

/@ Import Point Clouds X
. . Look in: 3d prezent v 5 FFF g
We have 2 files that we will import: S LR - | © ”.
- adrone point cloud file = Rl s e
. PYLE files 12/23/2022 10:28 PM File fc
photogrammetry (outdoor scan) Quick access ™ proiect Erasmus 1.657 11/4/2021 12:38 PM ESTF
(Drona presentation, - Q pyle- nor puncte Agisoft.e57 12/23/2022 10:28 PM ESTF
PhOtogrammetl’y ﬂashcard) | | pyle- nor puncte Recap .e57 12/24/2022 3:15 PM E57F
-a point cloud file obtained by 3D Y
. . . . . loraries
scanning inside the building -
recap.E57 L
This PC
Ne;:work
< >
File name: "pyle- nor puncte Agisoft.e57" "pyle- nor puncte VI I Open l
Flesoftype: | Point Cloud file (*57; *xyz) v | Cancel
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3. Practical applications —working with the Arhicad programme

/@ Create Point Cloud Objects 3 ? X
LCF files will be generated from every imported Point Cloud and automatically added to the
Linked Library.
The point cloud obtained by drone and
Generate LCF files in this folder: .
- ) processed by Agisfoft software (see
C\Users\user\Documents\GRAPHISOFT\Point Clouds Browse...
[Causersiusen 3 Sl | [rowse.. ] Drone flashcard).
Point Cloud names: Converted files: 2 3
Source Name 4 Object Name LCF File Name
LR G T T Ta UG TEG L #T pyle - nor puncte Agisoft pyle- nor puncte Agiso...
pyle- nor puncte Recap .e57  pyle- nor puncte Recap pyle- nor puncte Reca...
/@ Place Point Clouds ? X
@ Place Point Cloud origin at Project Origin
O Specify Point Cloud origin location manually
@ Point Cloud Objects and LCF files sharing the same name and location will be automatically ']
renamed.
Home Story: [ 0. Ground Floor vl
Cancel Il ‘ Create and Place M —— .
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/& PYLE 3D - ARCHICAD 25
File Edit View Design Document Options Teamwork Window Help

(P2 Ro P A NI SR O-68-BEXEO -0 |=ATT/AHAFREG
A -AEE 82
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| @20 ontting-Genent > O g | D17onc soundory [ Uniform Settings for Line

pen
|EDES A

! - " The 2 files are placed in
. : . the work page.
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B
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3.Practical applications —working with the Arhicad programme

The two files are
aligned in the plane in

the X-Y direction (the e
cloud points obtained
with the drone and -
. . o >
the one obtained with 0 S
the 3D scanner) T T — _— -4
A ' N
Sl 3 % 3
B_3 =
A .
o ' X prmmETm—— === N
e il BN Y i . i -
= | F |
{] ; |
‘\; ‘ Ea : a :
g
O 3
v 3
* 2] a;;:\ ™~ @ @ 100 & B Entire Model 8
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3.Practical applications — working with the Arhicad programme

the vertical
plane.

6 /& PYLE 30 - ARCHICAD 25
File Edt View Design Document Options Teamwor rk Window Help
PRSI P N O- 4 8ExE0 -0 |=anr78a|FEGQ
A -RhE (€%
‘u;; VRV Al | @ Marker-section ‘: . a0 Sl ] — }-:- 0 g ':“M }%m: [ Source marker | [ The viewsoint ~|[i" | [\Sedions\s- Fataca Building Sect] | Auto-rebuitd Model Ve 74,
1 B8 [y Ground Ficoq x " action cente CI(E01 Erevation] [(Peosan 511501 Building Section]
We r_nake a .  g— i omme "y o s | @
section ot : :
g L.
throughthe ¢ | ..
. X | | ;
point cloud BN | : !
. A g |
obtained by  « ; .
o > )
superposition - : : 3
. =i ;
and establish - | | '
[22] L e o B - - — B - m i i e . N - e f
the Zero . | & | ~W's-Fatada }
. . @m I I
coordinate in = : |
= | |
| |
| |

nnnnn

g Selectin3D Shifts£5
£3 Show Selection in 30 s
5 ShowAllin 3D Ctrlefs

iope+bsin@anrs

& ZoomtoSelection  Ctri+Shift+'

Deselect All
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3. Practical applications — working with the Arhicad programme

In the vertical plane we align the two objects to obtain zero level.

ICEsFRG

|| Home story: 3914 | a [0
[ Foor Panand secton.. » | er 5 (\m) ;_;» 3 Object Cropped EE
L {ETE R <+ [ o T o 1801 =z == | | o Batcnsanere 2
o= r— § el o e | e covess 2 prow 4
Center]. [Jeo/an 1501 Building Section] :

E115-01 Building Section]

/
Drag the line
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3. Practical applications — working with the Arhicad programme

l Unaligned

@ P 0 ARCHCAO 5
Fie €8t Viw Deign Document Options Temwork Win

CHBEXBRO-O - KA FRG@

53 My Gaund Foeq i hcten cemte (R0 Mvsuee, a1 2arey * )59 Bt Setice]

align
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3.Practical applications —working

/@ PYLE 3D - ARCHICAD 25

ool @b B -t D8 B Ee -0kt EalFAG
) A -REE 8%
3D mOde“ng [EED IS
TO 3D model building ; 22 40, Ground Floor] x fi lAction Center] Y(E01 Elevation] [Deo/An
elements (resistance s
. =
structure, all the constructive .

elements of the building). we
use the point cloud
information .

Establish the sectioning route
through the point cloud. S-01

Ea8PodREPBoBLISLYO L

* Viewpoint

L . Secdion
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New view opens with the cross section through the building, you can see the details of the resistance
structure - the beam.

e oo Bani Verics Ruege: Section Name 208 O Madirt Typw Wen Ve selerence 1o
. + o peemsay * 500 10: 501
HR = | B }w Soutce market The viewpoint

Mame:  Building Section

{ED1 Elevation] po/an

1
) imynce Gocpe Hdp
*

' CHERERES -0 - FRG Bhsowndow | D G B - @ @& %-40 -8

Right click on the mouse s .o o - b s e |

oo A

| Open wif\Current View Settings

Open Section in New Tab

S I =
» '

¥

R Show a5 Trace Reference

- 5% Cu CuleX
e ¥ 3 '@ Copy Ctrie €
- P +7.00

[ Paste CtrleV 2Story

OV Rt =
o i“ / X Delete
8 .
- Move ’ i
o e
- Display Order » o
Layess » ‘

o 5%

Connect
% Addto New lssue...
g SelectiniD ShiftsFS

i 8 Show Sclection in 3D I3
G Show Allin 30 CtrleFS

it &) ZoomtoSeection  CirlsShifte”

¥ 40.00
Deselect All 0 Ground Floor
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applications —Working with the Arhicad programme

File Edit View Design Document Options Teamwork Window Help

3.Practical

We use the drawing O | @R AN~ e v O~ & - BEXEDS -0 ~|pea
commands to get A - & 2

the outline of the
beam. (video)

Defauit Settings // ~ | <@ 2D Drafting - General » 7 E[E | C\ Sl

~ 28 [50. Ground Floor] x  fii [Adtion Center] {_T[E-O1 Elevation]
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3.Practical applications —working with the Arhicad programme

Right click and copy the drawing obtained.

r&m.’am.‘s&“m ,.-...m ‘

1 o =L N e 48 Lty /

b

CirkeD
CeloE
o % Miror QoM
3  Beyate... Ctrle9
[§ SMe R O Rotate s Copy ! Ctrle Shifto E
- 9% MiroraCopy  CtrleShifteM

g Seiectin 30 shifteFs | . ;

5 Show Selection in 3D 5 q; Peg M

% ShowAllin3D CtrieF5 z M‘,' e core —
&) ZoomtoSelection  Ctale Shifte" =

Deselect AR
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3.Practical applications —working with the Arhicad programme

Profile Manager X

We will draw the beam in 3D
¥ Manage Profiles

Choose Profile:

/ _Custom ) >

/@ PYLE 3D - ARCHICAD 25 @j =
File Edit View Design Document Optigns Teamwork Window Help & !Cﬂ
I’®) J| Oy f }' & v ¥ Element Attributes 2 SR 5 [T X & -0 v| ;>€ ] T =
I
) Property Manager... s
B BBEm GG | ey —
@ Classification Manager... |
ey | Use with:
m 5 TS
4z Load Manager... apx electiol
e oo - - A
k 88 [910. Ground Fioor I} Load Combinations... Import Standard Steel Profile... All 1 [_—j ~
Auto Intersection - - 1 @
) m
Design @ Add-On Manager... {
D Project Preferences »
0 Work Environment » Element Selection:
= Capture Apply
&
A » Design Layers

2 * Modifiers
1 ?
@ New Profile ’ X / » Components - Default
Name: * Uniform Profile Contours

IGrindal |
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3.Practical applications —

@ Paste Options... ? =
Profile Manager X
¥ Manage Profiles Where to Paste:
Choose Profile:
|Grinda » @ Center of the Current View
CRlE nght DDriginaI Location
Save H .
Ve with C“Ck’ and Reference Location
5 with:
SEm choose
th H Zoom:
A B ® e option
3 Element Selection: tO paSte @ KEEFI Current View
— C A
BRI £eY () Zoom to Pasted Elements
¥ Design Layers
L) t@l Drafting - P
@ I Stretch Modifiers . C&ncei ! W
@ §" Nominal Width/Height

@ {5 Offset Modifiers
O« I
» Modifiers

v Components - Default

18 [Bicoe V] : e ——— |

{gﬁ Override Surfaces ‘ E
Uniform Various ] AN e Yo N N X y/a l
|

& Tiles - Light Brown 15x15 [ @1*

Show Cut End Lines

&y (5 S

@j List Component Area by:

Base Line Base Circle

» Uniform Profile Contours
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3.Practical applications —working with the Arhicad programme

Video 3D - the profile of the beam is sanded and the gaps are cut out.

&) PYLE 3D - ARCHICAD 25 FORomanian (Romania) |, =

net tmscape Help
"BEABED -0 - [¢] Fsowindow | ) P & - 2 & - M I @ - &8|o%
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2
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Click n Element or Draw a Selection Ares. Press and Hold Ctrte Shift to Toggle Element/Sub-Element Selection.
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3.Practical applications —working with the Arhicad programme

Every building element can be processed: doors, windows, pillars, walls.

[}
- -f\_-:';ﬁp---—.,
< i H
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3.Practical applications —working with the Arhicad programme

2D surveys: level plan, facades, sections plan. * Viewpoint
We use the drawing commands for get all the deliverables S et
_&  FElevation
/8 PYLE 3D - ARCHIC «Or Interior B
Flle Edlt ‘VriEW I: @ Detail
|h- N ’ @.\T } Workshee
|Q? G% | F % Camera

‘ o e[ &

v Design

[ wall
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3.Practical applications —working with the Arhicad programme

It is possible to work on the point cloud, use the drawing commands and get horizontal representation of the

h al | . /@ PYLE 3D - ARCHICAD 25
ment Options Teamwork Window Help

File Edit View Design Documer
oo e g 2| b [ el]# - Q-6 - EEXES -0 -|=aA Ho|FE RS
A -RhE S e
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= ; H—Jf U xoak s c8c. i 1 ‘%;:’ e §
= &L,%"}Q A A B -~ M Ad07
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3.Practical applications —working with the Arhicad programme

We use the point cloud to draw facades.

7@ PYLEID - ARCHICAD 25
Flle Edit View Design Oocument Opticns Tesmwerk Window Help

\%‘/"}IIL JEHEN - 1 D0 BErle -0 ka T o Ea|FRG
AR
ez Alwm-w CIRE - o se— T w—| P e o | [T |
N 88 [0, Ground Fioo f (e Eeraton) [0/ Marquee, Al stores) {57 [5-Fetads Buiding Section] S -
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3.Practical applications — working with the Arhicad programme

We use 2D work commands to obtain the architectural plan
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To draw the site plan we use the
orthophotoplan. Itis composed of
a mosaic of geometrically
corrected aerial photographs and
can be used to measure actual
distances.
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3.Practical applications —working with the Arhicad
programme

Drawing up the situation plan.

It was done using the
commands specific to 2D work:
line, hashes, dimensions,

objects.

ZONA STUDIATA .’j
i Hala productie
H Regim intalime : P|
. Suila=319.82mp !
.“ T 7

—
—

I

Practical applications 3D scanning in construction 32



‘m Co-funded by the
""" ECOLOGICAL AND INNOVATIVE TECHNOLOGIES FOR RECOVERING INDUSTRIAL Erasmus+ Programme

RecoveriiD
of the European Union

4. Conclusions

ADVANTAGES

»Field teams can measure from locations that minimize contact with hazardous areas;

»There is no need to move equipment or stop the technological process to take measurements;

=l ower measurement and data acquisition costs for engineering and surveying work;

*The level of detail is defined according to the project requirements;

»Easy redesign, 3D technology can restore a flaw in the original design and benefit in the correct
alignment of the desired parts.

»Generate results (coordinates, areas, volumes, sections, profiles) with very high productivity;
RECOMMENDATIONS

»The devices used: laptop, desktop computer, require certain configurations, in order to process the
information.

»The persons involved in these activities need knowledge of the use of software that can be used to

provide deliverables and notions and construction and installations.
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