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1. PRECAUTION

Device Maintenance

The scanner contains precision optics, so be careful to avoid damaging its internal components or calibrating the system.
Please try to place scanner in carrying case when not using and store in a dry, dust-free, room temperature environment.

Before starting the project, please ensure that the working environment is neat and orderly, and the cable is placed well.
If the project is temporarily interrupted, the device should be placed on a stable surface.

Scanner should always be stored in an environment that meets the following requirements:
» Operating temperature: -10 to 40°C (optimum operating temperature 20°C)
» Humidity: Relative humidity 10% to 90% (non-condensing)

Daily use

4

Always use equipment in a clean and dry environment

Avoid direct sunlight on optical components

Avoid splashing water, oil and other substances on equipment
Do not immerse equipment in water

Avoid falling on floor or big impact on equipment

Avoid foreign bodies contamination of equipment
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1. PRECAUTION

Device Maintenance

Scanner body

» Gently wipe the parts with a soft cotton cloth and a small amount of water or soap

Warning: Do not use solvents to clean the device.

Optical component

 Remove all particles that may scratch optical component by air blower

» Clean optical component and light source with a damp cloth such as a frictionless optical cloth or a microfiber wipe
Calibration plate

» The calibration plate should be stowed in the carrying case well. Do not place any other objects on top of the calibration plate.
Do not touch positioning targets on the calibration plate, if any positioning targets are not retro-reflective, adhesive any more or
damaged in shape, please contact with your local hexagon sales for service

» Use soft cloth to rub the industrial alcohol and gently clean retro-reflective positioning target

* Do not use acetone or solvents to clean retro-reflective positioning target

Note: The above suggestions also apply to the cleaning of optical reflectors.

Other materials

» Please use original power adapter, otherwise it may cause malfunction or damage to scanner.
* When folding the cable, the bending radius must not be less than 5 cm

» Do not squeeze or step on the cable
5 | hexagon.com (‘ ‘ HEXAGON
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2. PRODUCT INTRODUCTION

Product Specification

7 | hexagon.com
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Model MARVELSCAN
Scanning Modes Standard Mode Fine Mode
Measurement Rate 2,100,000 points/second 900,000 points/second
Scanning Area Up to 600 x 550mm

Laser Source

22 blue laser lines for standard scanning

Single blue laser line for areas hard to reach

5 blue laser lines for fine scanning

Light Class Class Il (Eye Safe)
Resolution Up to 0.02mm
Accuracy Up to 0.02mm
\Volumetric Accuracy 0.02+0.04mm/m -
With target \Volumetric Accuracy + Scale Bar 0.02+0.03mm/m -
Hole Accuracy Up to 0.03mm

Hole Volumetric Accuracy

0.03mm+0.04mm/m

\Volumetric Accuracy

0.05+0.020mm/m -

target-Free

Hole Volumetric Accuracy

0.06+0.020mm/m -

Stand-off Distance 300mm 150mm
Depth of field 550mm 150mm
Depth of field @ Furthest range 550mm

Connection Standard USB 3.0

Working Temperature -10 - 40°C

\Working Humidity (Non-condensing) 10% - 90%RH

\Weight 1.3KG

Dimensions 300mm x 150mm x 75mm

Export format

.stl, .ply, .obj, .txt, .xyz, .asc. etc.customizable

Compatible Softwares

3D Systems (Geomagic Solutions), InnovMetric Software
(PolyWorks), Dassault Systems (CATIA V5 and SolidWorks),
PTC (Pro/ ENGINEER), Autodesk (Inventor, Alias, 3ds Max,
Maya, Softimage), Siemens (NX and Solid Edge) etc.
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2. PRODUCT INTRODUCTION mn
Product Snapshot

Carrying Case

USB Key Driver & Dongle

Power Supply

USB 3.0 Cable

6mm (ID) Positioning Targets (Self-adhesive type)
3mm (ID) Positioning Targets (Self-adhesive type)

2o o o ol MARVELSCAN
Calibration Plate Positioning Target Scraper
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2. PRODUCT INTRODUCTION

Product Snapshot
6mm (ID) Positioning Targets (Self-adhesive type) 16mm (ID) Positioning Targets (Self-adhesive type)

Scale Bar

Circular Positioning Targets (7.7*7.7cm, self-adhesive type) = Coded Targets (10*10 cm, Self-adhesive type)
9 | hexagon.com o ‘ HEXAGON



2. PRODUCT INTRODUCTION

Workstation Configuration

Workstation Configuration Requirements

CPU
Graphics card

RAM
Operation system

Data transmission requirements

***Notes:

The graphics card driver must be NVIDIA official driver, you can download from NVIDIA official website, otherwise

device may not work properly.

Intel Core i7 12800HX or Higher Configuration
NVIDIA RTX A2000 8G or Higher Configuration

64GB DDR4 or higher
WIN 10 or WIN 11

USB3.0 (at least 2 ports)

NVIDIA Driver Download Link: https://www.nvidia.com/Download/index.aspx?lang=en-us
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2. PRODUCT INTRODUCTION nJ

Camera Driver Setup

$FLIR PINNAKER $FLIR PINNAKER $FLIR PINNAKER

End-User License Agreement Installation Profile Installation Components

The features below have been preselected based on the installation profile
previously chosen. Click on the headings to make modifications.

Please read the following license agreement carefully Please select the installation type to continue...

FLIR Spinnaker® SDK License Agreement
4 [m] Spinnaker SDK Feature List

READ CAREFULLY: This is a legal agreement between you (an -
individual or a single entity) (“you”) and FLIR Systems Inc. 4 Bz\i:gematlon
(“FLIR”). Information contained in this software or document . V] GigE Driver
pertains to a Canadian product that is not controlled by the D Camera Evaluation sta e SpinView camera [V USE Driver
Canadian Government. Before installing and using the ap : elatec

USR Driver Legacy
4 [m]visual Studio Version
[ Jvisual Studio 2010
[ Jvisual Studio 2013
4 [m]\Visual Studio 2015
Runtime Files

Spinnaker® Software Development Kit and any updates to it documentation.
that we may at our discretion provide to you (collectively, the
"SDK"), you should read this agreement. If you do not agree
with all of the terms of this agreement, do not install or use the
SDK. FLIR may change this agreement at any time and it is

your responsibility to review the most updated version of it on Installs the Spinnaker software

FLIR's website. By continuing to use the SDK following such .. opm it (SDK), Uti_ll'tit?s
changes, you agree to be bound by them. D Application Development SpinView camera application gp!”:_'zw
and related documentation. pinvideo
1. Grant of License: Subject to the terms of this agreement, : C# Source
you are hereby granted a limited, terminable, non-transferable, non- []C++ Source
exclusive license and right to use the SDK only in conjunction with: []¢ Source
(a) those FLIR cameras listed at https://www flircom/products/ [C1VB Source
spinnaker-sdk (as such list may be amended by FLIR at any time 4 [ | Third Party
and from time to tlme) and owned by you; and (b) the images [C1spinnakerAlK
rived fi -h FLIR S | L e e

| accept the terms in the License Agreement
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2. PRODUCT INTRODUCTION

Camera Driver Setup

$FLIR PINNAKER $FLIR PINNAKER

GigE Interface Ready to install Spinnaker 2.5.0.80 (x64)

Select to enable enumeration of GigE interfaces. Click Install to begin the installation. Click Back to review
or change any of your installation settings. Click Exit to
exit the wizard.

I will use GigE Cameras. To change this option after installation:
Run the EnableGEVInterfaces or

DisableGEVInterfaces shortcut from the
Utilities shortcut or use the
SystemMNodeConfig executable to set the
system TL node 'EnumerateGEVInterfaces’ to
‘true’ or ‘false’

Installation Folder: |C:\Pr0gram Files\FLIR Systems\Spinnaker

12 | hexagon.com

$FLIR PINNAKER

Spinnaker Installation Completed

M Participate in the Spinnaker feedback program
M Open the Getting Started documentation

I Lzunch the Adapter Config GUI to optimize GigE Camera performance




2. PRODUCT INTRODUCTION
HHScan Software Setup

“ @ Hexagon
HHScan

5.6.0.03057.exe

2WProgram Files\Hexagon'HHScan 5.6.0.03051%

You must agree to the Licenses terms and conditions before
you can install HHScan 5.6.0.03051.

***Note: Please dq¢
program into OS

| agree to the License terms and conditions.

>

13 | hexagon.com

Hexagon

HHScan

Setup requires 3.81 GB in:

You must agree to the Licenses terms and conditions before
you can install HHScan 5.6.0.03051.

¥ ~Lagree to the License terms and conditions.

*INSTALL
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2. PRODUCT INTRODUCTION
HHScan Software Setup

Hexagon

HHScan

Hexagon

HHScan

Please wait while the Setup Wizard installs HHScan
5.6.0.03051. This may take several minutes.

HHScan 5.6.0.03051 has been successfully installed.
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2. PRODUCT INTRODUCTION

HHScan Software Setup

o

Open

Share

Run as administrator

Open file location

Pin to Start

Add to Favorites

Compress to ZIP file

J Copy as path Ctrl+Shift+C

22 Properties Alt=Enter I

15 | hexagon.com

¥ HHScan 56.0.03051 Properties

Security Detailz
General Shortout
“ HHScan 5.6.0.03051
A

Previous Versions

Target type: Application

Target location: HHScan 5.6.0.3051

Tanget: “HHScan 5.6.0.3051%"HHScan 5.6.0.03051 exe”

Start in: SCANYHHSean 5.6.0.30514HHS¢an 5.6.0.3051"

Shortcut key:  |None

Bun: Maormal window ~
Comment:
Open File Location Change lcon... Advanced...
Carcel | | o

¥ HHScan 56.0.03051 Properties *
Security Detailz Previous Versions
General Shortewt Compatibility

ff this program isn't working comectly on this version of Windows,
try running the compatibility troubleshooter.

[ Run compatibility troubleshooter ]

How do | choose compatibility settings manually 7

Compatibility mode
["] Run this program in compatibility mode for:

Windows 8

Settings

Reduced color mode
2-bit (256) color
Fun in 640 x 480 screen resolution

[ Disable fullscreen optimizations

I B Fun this program as an administrator: I

[ Register this program for restart
[ Use legacy display ICC color management

Change high DP| settings

'yD'lﬂﬂgE settings for all users

QK Cancel Apply
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2. PRODUCT INTRODUCTION

Device Manager
DEVICE ACTIVIATION

STEP ONE: Click on “Device Manager” to pop up activation windows

HHScan 5614111

Home = Advanced Features  Inspection  MarvelShot

Scan Parameters
Fill Target
[ ]use Clipping Plane
Edge detection resolution g3 mm
Scanning resolution 3] mm

e
Decimate |

—
Fill Holes ]
——
Components [ ]
—

Session Details
Targets Count: 0

Optimized standard targets: 0/0

[

16 | hexagon.com

Edit-Scar

Option

Interface color ()

Intelligent guidance Full Screenfl Device Manager Option |nierface color
O &y @ | [T | @ || ] Measuring, [ Marvel

_____ nhance Shutter.
@ 1l

Flash-Hole

I oy 24% 15.2/63.6 Gb
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2. PRODUCT INTRODUCTION

Product Manager

O Home | AdvancedFeatures  Inspection  MarvelShat

Intelligent guidence Full Sci

1k Import Targets
1 Export Targets
2. Import CAD File
Torgets

5 New Session e’
e

B8 Scanner [F] Marvel O Shotbar 20 Control Markers |{] Standard Targets

N
1
Local
hole  resolution

&

&

Edit-Scan

(m]
® it

Edit

|

| | 1]
G R(ED

Scanner Parameters .
o — Scanner Flies
= et mambe2103
Scan Parameters e
[ZJFi Torget Serial number Calibration Board No. Calibration date Remark
[ ]use Clipping Plane

Edge detection resolution

‘Scanning resolution

e ——
Decimate ||

\

Fill Holes -
e =
e ]
e
B
Targets Count: 0

Optimized standard targets: 0/0

17 | hexagon.com

Device Manager

| O, Shotbar 90 Control Markers [} Standard Targets

Serial number Calibration Board Mo. Calibration date

Rernark

Board_600946.t
Xt

Calibration File

config.zghd

Configuration File
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2. PRODUCT INTRODUCTION

Product Manager

Device Manager

Device Manager

88 Scanner [ marvel QO shotbar

- Scanner Flies

Serial number:10400016

Status Serial number Calibration Board No. Calibration date Others

18 | hexagon.com

Device Manager

[/]Fi Terget.
Dol

Fge dtecion resoluion  [g301 ] mm

Targets Count: 0
Optimized standard trgets: 0/0
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2. PRODUCT INTRODUCTION J

Product Manager-Marvel mode

STEP THREE: Click “Marvel” and import the” Reference STEP FOUR: Click “Shotbar” and import the
Config.rcp”profile. “ShotBar.txt” profile.

0o Scanner Marvel (O, Shotbar 3° Control Markers B8 Scanner Marvel | O, Shotbar |%e Control Markers
rcp Flies Shot File
- [~
Status \ Serial number Remark Mum Bar Type Length[mm]
on file
PC » Documents » corffig v | D Search config PC » Documents § config w V] Search config
i 12z~ [ =~ [
() Mame Date modified Type Size ~ Mame Date modified Type Size
|j ReferenceConfig.rcp 4/25/2023 5:26 AM RCP File 1KB |J Board_gD0954 bt 12/28/2018 &:45 PM Text Document 2KB
|_1 ShotBar.txt 5/18/2023 9:19 AM Text Document TKB
19 | hexagon.com (‘ ‘ HEXAGON



2. PRODUCT INTRODUCTION

Typical Workflow

Preparation

Pre-calibrate Room Building

Place targets

» Scanner calibration

Parameter setting

] _

Scanner  Automatic |

Calibration Shutter
Calibration

20 | hexagon.com
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Scanning Process

» Capture target

» workpiece scanning

* Data edit

Parameter Setting

Scanner Parameters

Shutter

ke

Scan parameters

[+/] Filt Markers

'\/D Use Clipping Plane
Resolution mm
2]
% x =y O
Edit-5can oo
Edit

Capture Import Calculate
Image photos
Function

Scan-Surface | Scan-Peints

| &

r;|
L*¥ |

Scan

. [® = [

M oeal

{Es

[}.

o

3

Data Save

« Save as session

» Save as mesh/point cloud

% New Session e o

| Open Session
[2] Save Session

Session

Export-Mesh | Export-Point
Cloud

4

|
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2. PRODUCT INTRODUCTION U_D

Device Connection

Connect USB & Power cable to Scanner
Connect power cable to USB cable
Connect power cable to power adaptor

Connect to main power

Connect USB cable to computer
Start HHScan

o s b=

***Note: Plug out the power cable before
disconnecting scanner.

HHScan 5.6.0.03057.exe
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2. PRODUCT INTRODUCTION

Device Connection

» Connect power cable as below

22 | hexagon.com

> Pull out the metal sleeve and then disconnect the cable
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2. PRODUCT INTRODUCTION J ﬁ
Push Buttons

1. Central Button

« Single press: Start/Pause Scanning
Switch on/off third camera

* Double press: Scanning mode switch

2. Left/Right Button

» Left Button: Zoom in or Increase shutter

* Right Button: Zoom out or Decrease shutter or Take photo under
photogrammetry mode

3. Up Button
« Single press: Zoom or Shutter
* Double press: Hole Flash Capture or New group Scanning

4. Down Button

« Single press: Long-range scanning->Edge Detection—> Standard
Scanning and recycle in the sequence.

* Double press: Intelligent Interactive System
23 | hexagon.com (“ HEXAGON




2. PRODUCT INTRODUCTION
Working Principle

1. Unique inside-out monocular positioning technology, keep third camera
tracking the targets wall when scanning workpiece.

2. Laser lines projected onto the object deforms with the shape of the object.
When scanning, the camera takes the specific shape and calculates it.

Tips:
v The indicator red dot should project on the targets wall.

v The visibility of laser lines projected on the workpiece is a key to success of
data acquisition.

v The visibility of laser lines is affected by color and material type.

+ High reflectivity workpiece will have mirror effect, which makes it difficult to
catch laser lines.

+ Black color absorbs light and makes laser lines difficult to detect laser
lines.

v The effects of black, reflective and transparent objects can be offset by
adjusting shutter parameters.

v" Good preparation in advance will lead to satisfying scanning results.

24 | hexagon.com




2. PRODUCT INTRODUCTION Main Toolbox 3D Viewer

Scanning Software Ul

25

Menu

Model Tree

Parameter
Setting

Session
Details

Monitoring
Bar

hexagon.com

/
—

@ HHScan 5.6.1.4111
Home = Advanced Features  Inspection  MarvelShot Intelligent guidance Full Screen  Device Manager Option |nierface color (@)

% New Session VD."' Lt Import Targets j +42 x m Measuring [] Marvel
= ==

L% | 1 Export Targets L = 'y 1 || O] Enhance Shutter:

Scan-Point || Expart-Mesh Export-CAD || Reset-Session || Fill single  Local | Edit-Scan = leg— (o)

Cloud hole  resolution [

7] Open Session L a4 =~
S S Scan-Targets
[] save Session canner scanher || Scan-larges | import CAD File
Targets Scan Export Reset Edit Jash-Hole

il

= 4
Pz, )

Scan-Surface

r
n
n

Calibration Config
Session Calibration

Session View

=-f= Session
{8} Target
= Sean

() Edge detection

Parameter Setting

Scanner Parameters N

Shutter o6 |ms

/

Scan Parameters N
Fill Target

[ Juse Clipping Plane Quick Add

Edge detection resolution  [gEp | mm

Scanning resolution [gs0_]mm

(4]

Decimate

a
Fill Holes

Components

Session Details -
Targets Count: 0
Optimized standard targets: 0/0

 License typeUniversal; Expire date2024/6/30 | Ctrl+Left Button: Select | Ctrl+Alt+Left Button: Cancel Selection | Left Button: Pan | Middle Button: Rotate | Mouse Wheel: Zoom  Fps2=D;Temp2 = 47.8°C; Speed = 00 mey/s; ory 24% 15.2/636Gb | |




2. PRODUCT INTRODUCTION

Scanning Software Ul

ﬁ Handheld Scan 5.6.03051

Measurement Tool Bar

Ny e | Inspection | T / hﬂelﬁgﬂngmdanceFmIScn:en D:wceManagﬂ Dpﬁnn Interface color (@)

o a I T - R®
- g A . en 0 D L H=l 5 s i @ x o}
= CAD (= T Q 0 0 = 2 QP i b : »
Current  Import  Data Manual Overall Feature  Owverall Import Import back the data 3D MNotes || Report Screenshots Empty the Cross-Section E -
Scan Data™ CAD File export || Registration Reqistration Ali Ali tion matrix to the main proaram || Comparison M screenshot line editing
Data

Alignment 818 Analysis Report || Cross-Section line| Mode Select

26 I hexagon'com | Session Vlew_i Information Check  Dialog Box

© Ready | LicensetypeUniversal; Expire date2024/6/30  CurlLeft Button: Seect | CirleAltLeft Button: Cancel Seection | Left Buttons Pan | Middle Button:Rotate | Mouse Wheek Zoom | i I oy 26% 16.6/52.6 Gb




3. TARGET-FREE SCANNNING
SETUP
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3. TARGET-FREE SCANNING SETUP @
Pre-Calibrated Room Setup

Concrete Structure

Requirement:

1, Keep away from the vibration source, otherwise vibration-proof
foundation should be required to consider.

2, Room Temperature Requirement: 20+5 °C.

3, If room temperature is unstable, please make sure that room
temperature difference for encode acquisition and workpiece scanning
shall not exceed +5°C.

4, Concrete surface roughness < Ra3.2 (otherwise encode targets &

positioning targets will fall easily).

28 | hexagon.com u HEXAGON




3. TARGET-FREE SCANNING SETUP @

Pre-Calibrated Room Dimension Requirements o
Best tracking distance (from MARVELSCAN to Encoded

target): 1~3m, below example is only for your reference.

Eg: Dimension of Demo Car:
X=5m, Y=2m, Z=1.7m

Pre-Calibrated Room Dimension Suggestion:
« W=L2+Y+L3=3.8m

*  L=L1+X+L4=6.8m

 H=Z+L5=2.6m

Note: L1=L2=L3=L4=L5=0.9m

Entrance

2 | hersgoncom Bird’s-eye View Side View 7.4 HEXAGON




3. TARGET-FREE SCANNING SETUP

Target Placement Guidance

L 2.5m & above
r!!ﬂﬂ!ﬂﬂmﬂmﬂmﬂ‘
EEEEEEE R R EREE ®
H o= = === =
EEEEE R R R R EREE ®
-« B0cm,
BN E R E RHEEEHEKE |
EEE R EEEREERE® | O
!m!m—ﬁ%ﬂnﬂnﬂm!i
mmzml‘:mmmmmmmmm )
HEHEEEEEE EEEE O
R EEEREELERERERRE I
H = H R = R E N B
EEE R E R E R R EEE ®
H R EH X H X X H X H B

w
o

hexagon.com

#1, BIG VOLUME SOLUTION
Target Panel Size: 2.5mX2.5m & above 2.5m.

Target Tracking Distance: 0.8-3.5m.

Best Target Tracking Distance: 1-3m.

(‘ 4 HEXAGON



3. TARGET-FREE SCANNING SETUP

Target Placement Guidance
. 1.5m~2.5m

WG g~wg-|

31 | hexagon.com
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#2 . MEDIUM VOLUME SOLUTION
Target Panel Size: between 1.5m~2.5m

Target Tracking Distance: 0.6-2.5m
Best Target Tracking Distance: 0.8-1.8m

4

d
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3. TARGET-FREE SCANNING SETUP i}

Target Placement Guidance

Below 1.5m
. (1.2m) ;
#3 , SMALL VOLUME SOLUTION
E * E E Target Panel Size: below 1.5mX1.5m
20cm

Target Tracking Distance: 0.4-1.5m

Best target Tracking Distance: 0.7-1.2m

(wg0)
wgG'| molag

;l
n H
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3. TARGET-FREE SCANNING SETUP

Target Placement Guidance

PLEASE DO NOT

* Place encode targets on a surface with high curving
rate

* Place encode targets with bubbles inside

« Use damaged or incomplete encode targets

* Use greasy, ashy or dirty targets

33 | hexagon.com

Wrong Example
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3. TARGET-FREE SCANNING SETUP

Scale Bar Placement Guidance

Situation 1, To use three walls as % #
o = L |
shown in the picture Ny "u, v, Scale Bar L g * : %
% I"I...'l l"'lll'll ¥
NOTE: l.....||...::.lIllIIIIIIIIIIIIlll:'ll||"'lll
DO NOT PLACE SCALE BAR OVER Bggy,, Vg o m e tl
I..ll W] Illlll
CODED TARGET OR CIRCULAR 'lllu..“:::"'“'”“"”""““"::"..ulll'
POSITIONING TARGET! AT TS o s T L L LA L
..ll.lllllllll.!.llIIIlllllllllll‘llllllll.lll..l
Position: Place the scale bar in the llll"":::::::::::::::::::::::::::::::""lll.
middle of the wall as shown in the L L I Ll F
picture \l 'lllll:'ll"-lll.llllllllllllIll.llllll.... .|
' EEEREE R EEE EERERE N R R R R E L]
-l'l':::l'::::lllllllllllllllllll::.:‘l::.' .:.J
Direction: The scale bar should place as |® L ' l o N

the arrow indicates direction

One end of the scale bar with direction indicator

34 | hexagon.com "‘ HEXAGON



3. TARGET-FREE SCANNING SETUP

Scale Bar Placement Guidance

shown in the picture

Situation 2, To use three walls as - e . e - -
*

.. . WA, R SR SR WA

Scale Bar

=l il g Ty
: N NS RR R R A e e :
NOTE: ae Pyt T
DO NOT PLACE SCALE BAR OVER T Ragg,, iy LT

CODED TARGET OR CIRCULAR
POSITIONING TARGET!

Position: Place the scale bar in the sEit '::::::::

middle of the wall as shown in the FLLLe : ganttit

picture % l""ﬂ"':u
g ¥ :-":::"'

Direction: The scale bar should place as ll g ¥ ’ : .l"

the arrow indicates direction Y g’

One end of the scale bar with direction indicator

e
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3. TARGET-FREE SCANNING SETUP

Scale Bar Placement Guidance

Situation 3, To use three walls as
shown in the picture

=

NOTE:

DO NOT PLACE SCALE BAR OVER
CODED TARGET OR CIRCULAR
POSITIONING TARGET!

Position: Place the scale bar in the
middle of the wall as shown in the
picture

Direction: The scale bar should place as
the arrow indicates direction

One end of the scale bar with direction indicator

~
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3. TARGET-FREE SCANNING SETUP

Target Collection Guidance

Working principle:

By adopting our built-in independent
photogrammetry in MARVELSCAN, we need to
take photos for scale bar firstly to ensure the
accuracy.

« After all the photos of the scale bar are token, we
will take photos of other places from this scale bar
and make sure to cover all targets in the pre-

calibrated room.

Y. 4 HEXAGON
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3. TARGET-FREE SCANNING SETUP @
Target Collection Guidance--Workflow

1. Select “MarvelShot” to click “Capture Image”

8
O Home Advanced Features Inspection MarvelShot

© el [ (M) 19

Capture Inport | Calculation Target Calibration Measure
Image ghotos Accuracy

Surface
control points
Import Program

2. Click on center button to switch on third camera, you will see the third camera view on right conner in the
software.

Full Screen Device Manager Option [nie face color @)

Device status: working

o2 CEER
°° Lo 0% ,47° Shi 20ms
Photos 72 atqtisition succeed :
38 | hexagon.com ot HEXAGON
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3. TARGET-FREE SCANNING SETUP U_D

Target Collection Guidance--Workflow LT,

Capture Image Processing:

i
i EEE IR E EE

STEP ONE: Take photos of Scale Bar

#1, Face third camera vertical to target wall, and keep
indicator red dot projecting on the center of scale bar and
keep red box covered whole scale bar, left click (<) to take
one picture.

#2, Rotate scanner 90° at same position clockwise and take
second picture while keep third camera facing to target wall,
coded target will be captured and appear in the software.

#3, If there is no coded target captured in the software,

please repeat above two process until coded target appears
in the software.

39 | hexagon.com u HEXAGON




3. TARGET-FREE SCANNING SETUP

Target Collection Guidance--Workflow
STEP TWO : Capture images of Target

#1, Project indicator red dot on one coded mark #2, From center of scale bar to the edge of
to take two pictures at same position by rotate target wall to take picture of all the targets, the
scanner 90° as below. route for collect targets as below.

* K N OE K OE K N

HE < HEHER
X EE R R R K ®E N
00— o
* EEEEE®E ®
ﬂ«n—ﬂ«m—ﬂ-n»n-n»n
! EEEEESEE®
H -l H-
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3. TARGET-FREE SCANNING SETUP

Target Collection Guidance--Workflow

#3, Project indicator red dot on one coded #4, From center of scale bar to the edge of target
target to take two pictures at same position by wall to take picture of all the targets, the route for
rotate scanner 90° as below. collect targets as below
. B H <0 = =0 =
it ® * =4 E g = * %
HEHEE = =8 =
TERNURNERRE
5 "ERETEEEERERE:
90° *m*m*m*m*m
N == =
* :3 * 2N E N E .
HEH =2 -0 5 =
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3. TARGET-FREE SCANNING SETUP

Target Collection Guidance--Workflow

STEP THREE : Calculate Target Images

» Press scan button to switch off third camera

» Click “Calculation” to process target data

Tips: You can check data accuracy in the left column

42 | hexagon.com

A

Camera
setting

V-

Capture Import] Calculation
Image photos

Camnera setting Function

) Home Advanced Featuces o _lnspection

Target

MarvelScan Serial number:20320016

MNumber of current marker:0
Number of all marker:2541

57-T7 Control Accuracy:-0.005065 mm
58-78 Control Accuracy:-0.003235 mm
59-79 Control Accuracy:0.010317 mim
67-87 Check Accuracy:-0.0053393 mm
68-88 Check Accuracy:-0.0035617 mm

69-89 Check Accuracy:0.028603 mm
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3. TARGET-FREE SCANNING SETUP

Target Collection Guidance--Workflow

» Click scan button to switch off third camera
» Click “Replace Control point” to automatically save targets data in “Config” folder

@ HHScan 5.6.1.4111
Home  Advanced Features  Inspection | MarvelShot

X @] Pk ®® =W % | » || 8 B

Camera || Capture Import | Calculation Target || Calibration Mezsure || Lasso Polygon  Invert Delete Surface Targ Replace Change || Option || Information Reset
setting Image photos Accuracy Selection control points Controling Point Check
Camera setting Function Probe Edit Import Program| Export file Information Check

Intelligent guidance Full Screen Device Manager Option Interface color (@)

Information Check

MarvelScan Serial number: 20300016

Equipment cenncction e

Current number of images: 106

Number of current target:0
Number of all target:2545

€3 G o

37-77 Control Accuracy:-0.004343 mm

s

58-78 Control Accuracy:-0.013596 mm
39-79 Control Accuracy:0.015915 mm
67-87 Control Accuracy:0.006240 mm
68-88 Control Accuracy:-0.000567 mm

Replace Controling Point Files?
69-89 Control Accuracy:-0.003055 mm

u HEXAGON
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3. TARGET-FREE SCANNING SETUP
Target Collection Guidance--Operation

#1, For pre-calibration room, it’s better to place control bar on the center of A target wall and place checking bar on B
target wall as below.

- ]
. —_— . S = W W -------"""" Note: _ .
I T e o A LT I g g o Control bar.
Ty, 'll!lIlll!lﬂlll!llllll'I.l" lll' #1-2, As shown in the left image, the
::::::::::::::::::::l""l||l g 8 B checking bar position should be far from
SIS SRS n L N S S '."\ the control bar and close to the B target
| TLLL Il ed
TR RN EREEEREEER R ITILL wall edge.
uunnnedln!r6|%|nn!unnn.lllllllllllll.
n.-..‘.I'E-.III.-.""l'.'l.l...|
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3. TARGET-FREE SCANNING SETUP

Target Collection Guidance--Operation

#2, Take pictures of the A target wall where control bar is placed.

fammranrd Baliiedsd
DIEERAER irmraxuxs
e ammaant Buiedaged
Aottt e Al e
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3. TARGET-FREE SCANNING SETUP

Target Collection Guidance--Operation

#3, Take pictures around the A target wall as below.

#3-1, Take photos of the junction between the A and B walls from up to down at a 45° angle.

#3-2, Take photos of the junction between the A and B walls from down to up at a 30° angle.

#3-3, Take photos of the junction between the A and C walls from up to down at a 45° angle.

#3-4, Take photos of the junction between the A and C walls from down to up at a 30° angle.

#3-5, Take photos of the junction between the A and D walls from left to right at a 45° angle.
#3-6, Take photos of the junction between the A and D walls from right to left at a 30° angle.

. S . S N R W R W O wm B v 8 v A A 5
-

- . we. W e WA W R s S e aw S e

e R e o ee W e W e e s e

lllIllllgun:::::z::);r;';l:B.a.r::
TR Y PRy
e
L A

WE N BN N B A S e A
- DN N v aw '
W e O aw

-~ e e e

iEg
Iy, M
EWOE B, 'II|.. Hx
=y, gy, Ll
R H O E ]

Front View

:ﬁ'::::"'i%\/éN a300& \o/"lll::::...l

45°

B/C/D

Side View
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3. TARGET-FREE SCANNING SETUP

Target Collection Guidance--Operation

#4, Take photos of coded target on B wall as below.
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3. TARGET-FREE SCANNING SETUP

Target Collection Guidance--Operation
#5, Take photos of coded target on C wall as below.

e S v S o 8 & 555
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3. TARGET-FREE SCANNING SETUP

Target Collection Guidance--Operation

#6, Take photos of encode targets on D wall as below.
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4. CALIBRATION
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3. CALIBRATION Jﬁ

Scanner Calibration

T Mew Session I'_‘I

] Open Session L
e Scanner
Save Session \R - pposon
Session Lalibra

3 M e b Import Targets '—"2-'1—' I_[>-’—I 1. ol T4 x w = B | [ | @ || B Measuring Marvel
~ L o, Export Targets L=* Lo - m < | Enhance Shutter: |0
Scanner || Scan-Targets . Secan-Surface | Scan-Point || Export-Mesh | Export-Point | Export-Edge | Export-CAD || Reset-Session || Fill single  Leocal Edit-Scan f f

“u =]
Confia s A e Cloud Cloud hole  resolution Om @
ian Targets Scan Export Reset Edit Flash-Hole

Tips:

To get good quality data, it is recommended to calibrate the scanner before each scanning job.

While if

initial scanning quality is very poor or environment temperature keeps changing, please warm scanner up for 5-

10 mins and then calibrate scanner again.
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4. CALIBRATION

Scanner Calibration

52

Make sure there are no extra targets near the calibration plate
Make sure there are no reflectors near the calibration plate
If possible, store the calibration plate in a carrying case

Please relax when performing scanner calibration and make sure whole

process runs as smoothly as possible

The calibration process may fail if an incorrect, damaged or displaced

targets are detected.

| hexagon.com
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4. CALIBRATION @
Scanner Calibration

In calibration process, the position and attitude of scanner should be aligned with the corresponding position of each

indicator bar (cross circle is aligned with solid circle, three red indicators are aligned with three green ones
respectively).

Top indicator bar

Scanner Number : 10400016
Configuration File Number : Board 600954
Fatory calibration date: 2022/ 9/21

Left indicator bar Right indicator bar
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4. CALIBRATION @

Scanner Calibration
* There are 24 prescribed postures in whole calibration process.
When the current posture is aligned, it automatically jumps to the next prescribed posture.

* Application: Apply calibration result to cover previous scanner configuration file.

Scanner Calibration x

Scanner Numbexr : 10400016
Configuration File Number : Board 600954
Fatery calibration date: 2022/ 9/21

u HEXAGON
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4. CALIBRATION

Scanner Calibration

The scanner must point to the center of the calibration plate, as indicated by the circle, and the red line (the height

and direction of the scanner) should be always in the green area.

1. Right indicator bar: The height of the scanner from the calibration plate, adjusting the height in the direction
perpendicular to the calibration plate

2. Top indicator bar: The horizontal tilt angle of the scanner, tilted left and right
Left indicator bar: The vertical tilt angle of the scanner, tilted front and back

4. Arrow: indicates the rotation angle of the scanner around the coordinate axis of the vertical calibration plate.
When scanning, try to ensure that the crosshair does not rotate. The left and upper green indicator bar indicates
the specified tilt angle, and the right green bar indicates the height

5. The Arrow Circle: Indicates the current position of the scanner; the size of the circle indicates current height of
the scanner from the calibration plate

6. The Green Solid Circle: Indicates the specified position where the scanner needs to be aligned
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4. CALIBRATION @

Third camera

* Third Camera Calibration: Select “Marvel” before calibration

@ HHScan 5.6.1.4111
/ | Home | Advanced Features Inspection MarvelShot Intelligent gu

% Mew Session =S Y b Import Targets ry;' N 'o-—l - or’s ..-' t + x I ET RSN Wi} Measuring Marvel

7] Open Session Lo L[>.J 1 Export Targets L= LD:.J d—);l ~—‘):l :21 E = ;A m X = || ® || O Enhance Shutter:

. Scanner Rcanner || Scan-Targets ~ . Scan-Surface | Scan-Point || Export-Mesh | Export-Point | Export-Edge | Export-CAD || Reset-Session || Fill single  Local Edit-5can ",'I' - @@ ! =
E] fvsissan Calibration Eenfia i AT Rl Cloud Cloud hole  reselution @ HH I H I =
Session ibration Targets Scan Export Reset Edit Flash-Hole
. « . . 9 . . .
+ Click “Scanner Calibration” to enter calibration interface
Scanner Calibration X

u HEXAGON
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4. CALIBRATION

Third camera

 Put calibration plate 1.5 meters away from
TARGETSs wall

* Keep third camera tracking the TARGET wall when
doing calibration

* In calibration, the position and attitude of the
current scanner should be aligned with the
corresponding position indicator bar same as two

camera calibration
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5. SCANNING PROCESS
WITHOUT TARGET
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5. SCANNING PROCESS WITHOUT TARGET

Scanning Mode

ay
O Home Advanced Features Inspection MarvelShot
% New Session o I—D.—I .+ Import Targets FE—' r[>";—| e | o | . | 1 +4 | % | e & O | m | Timg Measuring | Marvel
- = = 3 3 A =5 Jaat -
en Session xport Targets - - - - A () nhance utter: |0,
Open Sessi L 4 @~ ey 1 Export Targ L=® B a = 2 B - { = Enh Sh 0.5
Save Secsi Scanner Scanner || Scan-Targets N | CAD Fil Scan-5urface | Scan-Point || Export-Mesh | Export-Point | Export-Edge | Export-CAD (§ Reset-Session J Fill single  Local Edit-5can & 1 = @E‘ @
E] SWESESION | Calibration Config & Import e Cloud Cloud hole  resolution = Hﬂ s H I
Session Calibration Targets Scan Export Reset Edit Flash-Hle

® Scan-Surface: to scan surface and export as mesh or point cloud

® Scan-Points: to scan point cloud and export as point cloud

® Reset-Session: to reset current project (save project if you need original data)
Point Cloud Presentation

Mesh Presentation

h HEXAGON
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5. SCANNING PROCESS WITHOUT TARGET i}

Scanning Mode

Best Normal Poor
[ _‘| I_h;... § 8 # ‘
Le® gl TVL [ [ ]
5|:an-51.l;éace Scan-Points ":::::::: § : g : :: : g # I"'l::::'::: 5
" ' LY ¥ T
Scan I'::::: ll": :l"::::l"::| :ul:"':|:ll"
: 260° juosnenened AL ATl
||_|_I‘U_I|lllll ] 450_600 :llll‘l‘_lllllll 300 4 ::::::lllllll 2
-------- |‘I\{I~Ellllllll\ g i':':':':' - 5m|u"|||||||.
. “ ” I:.: tieemkgy 2000 L ::;:. ol ol 1L |
Click “scan surface” and press scan button to ﬂ !.:,:;::-...::1 ....,;;::::. ' u ‘,:z....;:::::: %
. 1 il | Mgy, B o :Illl B
start scanning IR g 1Y I
", I... I.. Ml il 1 L l.."lg. "hy
Ny, ' & | LI T I Wyt Wy
“ag, tu Wyt ! (Pl
L] W | l...ll‘ I...I‘
Tips: < Y .y
To secure Marvel Mode scan data quality,

Good Tracking Poor Tracking

#1, The angle between the scanner top camera and
tagets wall is better more than 60°.

#2, Keep third camera tracking enough targets for
Marvel Mode scanning.
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5. SCANNING PROCESS WITHOUT TARGET

Scanning Mode

62

| hexagon.com

()

When we scan parts, normally we choose
the scanning mode of either scanning
surface or scanning point cloud, both of
scanning modes are to collect surface
data.

The difference between two scanning
mode is type of export data.

To scan surface is to collect surface data
and export as mesh or point cloud.

To scan point cloud is to collect surface
data and export as point cloud.

h HEXAGON




5. SCANNING PROCESS
Shutter Setting

Shutter setting:
» 1. Set the value directly with keyboard
» 2. Press"-" or "+" on the scanner itself to adjust

« Shutter setting range: 0.1ms-10ms

* The general scan setting shutter is from 0.4ms to 3ms.

 The shutter adjusts the camera exposure time, the exposure time is
adjusted according to different scanning objects. Light color objects use a

low-value shutter, and dark color/shiny objects use a high-value shutter.

Tips:
The use of high shutter for light objects can result in poor data surface quality,

and the use of low shutter for dark objects will lose laser lines.
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Parameter Setting

Scanner Parameters

Shutter ms
Scan Parameters -
Fill Target
I:'USE Clipping Plane
Edge detection resolution mm
Scanning resolution mm
=
Optirnization standard T
Decimate EI
a
Fill Holes [s0 ]
[
Components
s
Set as Default Apply
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5. SCANNING PROCESS i
Shutter Setting

Wrong shutter Setting_too shine Correct shutter setting Tips: It is better to have a continuous
blue laser line in scanning software
under the scanning mode (as shown
below).
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S.

SCANNING PROCESS

Parameters Setting

1.
2.

65

Fill target: To fill target hole according to the surrounding curvature

Use Clipping Plane: To save the data above the clipping plane and delete the
data below the clipping plane

Optimization: To improve the surface quality of the curvature section and
smooth the surface data- (Without, Standard, Middle, High & High-enhance).
Resolution: Set the value in column and then apply to execute (value varies
from 0.02mm to 10mm)

Decimate: To simplify the amount of model data that is ultimately generated
Fill Holes: To fill the small holes that are not scanned completely (value varies
from 0 to 100, the bigger the value sets, the larger the hole fills)

Components: Automatically eliminate noisy data (value varies from 0 to 100,

the bigger the value sets, the larger data will be eliminated).

| hexagon.com

Parameter Setting

Scanner Parameters .

Shutter ms
Scan Parameters m

[/[Fill Target

| |Use Clipping Plane Quick Add

Scanning resolution

Edge detection resolution mm
-

]

Optimization standard

v
Decimate EI
Ell

]
Fill Holes

Components

—

Set as Default Apply



5. SCANNING PROCESS @
Fill target Setting

Fill target—To fill the target hole according to the surrounding curvature

Scan Parameters -
Fill Target

| |Use Clipping Plane Quick Add

Edge detection resolution - mm

Scanning resolution - mim
Optimization _3 Scanning With targets

Decimate

o]
Fill Holes [s0 |
o]

Compeonents

Select Fill target Option Deselect Fill target Option h HEXAGON
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5. SCANNING PROCESS @
Clipping Plane Setting
Use Clipping Plane—To delete the data below the clipping plane.

STEP ONE: Scan targets to capture the targets data. STEP TWO: Click “Quick Add”

HHScar
@ ™ S o e T o Parameter Setting
N [ o b r. el o o x ® @M Marvel
» m X & | ‘

‘Scan-Surf: Export- e | Export-CAD || Reset-Session al it-Scan | wiin
Clout ition ol I F
=R P et e s Hole Scanner Parameters

nnnnnnnnnnnnn

Shutter - ms
]

Scan Parameters -
Fill Target

seoping e

MO, A B C D

Edge detection resolution - A

Scanning reseclution - mim
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5. SCANNING PROCESS @
Clipping Plane Setting

STEP THREE: Press the “ctrl” key on the keyboard and STEP Four: Set the offset distance (the distance between
click the left mouse button to select the targets. the clipping plane and the original plane created by the
selected targets).
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5. SCANNING PROCESS
Clipping Plane Setting

STEP FIVE: Click “Apply”.

@ HHScan 5.6.1.4111
| Home  AdvancedFestures  Inspection  MarvelShot Intelligent guidance Full Sereen Device Manager Option |nieriace color
1 New Session —— . "[>." by Import Targets. "j +9 x [CHERENE n B Measuring [] Marvel
POpenSession | L o %t Export Targets LA 'y m X = || || 0 enhance Shutter.
- Scanner Scanner || Scan-Targets Sean-Surface Scan-Paint ion || Filsingle  Local | Edit-Scan =
[Slsavesession || Cibration Confia X Import CAD File Cloud Cloud hole  resolution @ fit M| ev ®
Session Calibration Targets Scan Edit Flash-Hole

Use Clipping Plane
NO. A B C D
0 009 -009 099 35396

Edge detection resolution

Scanning resolution

Session Details
Targets Count: 51
Optimized standard targets: /0
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5. SCANNING PROCESS

Resolution Setting

* Resolution—Set the value in column and then apply to execute
* Resolution range: 0.02mm~10mm

* For most scanning job, the resolution can be set between 0.2mm~2.0mm.

Tips:

It's not the higher resolution the better. We should set the reasonable resolution
according to the complexity and details of the parts.

For your reference:

1. Metal Sheet Part: 0.2mm-1mm

2. Carved, Cultural Relics: 0.2mm-0.5mm

3. General Mechanical Parts 0.2mm-0.8mm
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Parameter Setting

Scanner Parameters

Shutter

g5 m

Scan Parameters

[+/]Fill Target

|:| Use Clipping Plane

Cuick Add

Edge detection resolution

Scanning resclution

mim

mm

8]

Optimization standard :z|
Decimate EI
(8]

Fill Holes [50 |

[]
Compenents
- o
Set as Default Apply
.4 HEXAGON



5. SCANNING PROCESS @

Scanning Resolution

» Scanning resolution represents scan data-collecting details class and shows optical scanning ability.

Parameter Setting Parameter Setting

Scanner Parameters a | ) | | i ) | /! A ) :
Shutter ms | | |

Scanner Parameters

Shutter
4]

e e Wi e e WS

_ - L _ B B By _ —
Scan Parameters A e

[/]Fill Target | 2 BL BL _BL B0

B Sl Sl St S S
I:‘ Use Clipping Plane

Scan Parameters

Fill Target

D Use Clipping Plane

Edge detection resolution Edage detection resolution i ———

Scanning resolution
4]
Optimization standard
Decimate e e ———
(8]
Fill Holes
T el B _BL_BL_B§L
Components

Resolution: 1.5mm Resolution: 0.5mm

h HEXAGON

71 | hexagon.com




5. SCANNING PROCESS m

Mesh Resolution

» Mesh resolution refers to size of the triangle edges which build scanned surface. Point cloud refers to
the distance between each point

» Mesh resolution is directly related to digital capacity or detail remeshing
» For our scanner, it is best to set the mesh resolution to a value greater than or equal to 0.2 mm

(4 4 HEXAGON
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5. SCANNING PROCESS WITHOUT TARGET

Resolution & Accuracy

» Resolution refers to the level of detail that scanner can collect.

Part
Scanning data

Part
— Scanning data *

s
2 K

k
7\
77

S
S

(4 4 HEXAGON

73 | hexagon.com
\



5. SCANNING PROCESS WITHOUT TARGET J

Resolution & Accuracy

» Low resolution does not necessarily mean low accuracy.

Q S
Low resolution
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5. SCANNING PROCESS WITHOUT TARGET @
Optimization Setting

» Optimization— To improve the surface quality of the curvature section and smooth the surface data.

Optimization value Optimization value Optimization value Optimization value Optimization value
“without” “standard” ‘middle” “high” “high-enhance”

®) 0
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5. SCANNING PROCESS WITHOUT TARGET @

File Holes

> Fill Holes—To fill the small holes that are not scanned
completely.

Tips:

Setting range: 0 to 100. The value represents the hole size
that will be filled. The default value is "50", which will fill
¢®5mm holes.

h HEXAGON
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5. SCANNING PROCESS WITHOUT TARGET

Components

» Components—filter noisy data automatically

Tips:
Setting range: 0 to 100. The value represents the size of the component to be deleted. The default value is "10".
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5. SCANNING PROCESS WITHOUT TARGET

Orientation

» The direction of scanner is as perpendicular as possible to the

surface

« The scanner can be tilted but the angle of inclination should not

be too large
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5. SCANNING PROCESS WITHOUT TARGET

Scanner Indicator

 The scanner is too close or too far away from the

workpiece to collect data well and get poor data

 The LED on the top of the scanner can also indicate the

distance by three different colors

« Make sure that both cameras can capture at least 4

targets at the same time
Tips:
In the process of scanning, sometimes we get too close or
too far from workpiece which will cause some targets can not
be recognized. You need to change the angle or scan again,

at the same time make sure the indicator bar in the green

area.
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5. SCANNING PROCESS WITHOUT TARGET Jﬂ

Data Acquisition

» Second “Scan-Surface” or “Scan-Points”

: [— M oal [ a_gl [ osal

T Mew Session — $ : L4, Import Targets /I [>.-_

"] Open Session L 4 =~ (R 1 Export Targets L=® L
Scanner Scanner || Scan-Targets Scan-Surface | Scan-Point

Save Session 2 Import CAD File

Calibration Config Cloud
Session Calibration Targets Scan
» Press scan button to scan
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5. SCANNING PROCESS

Data Acquisition

Tips:
During the process of scanning, if you find some
places which is hard to reach or scan by

standard laser line, you can switch to extra
single laser line to rescan.
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6. SCANNING PROCESS WITH
TARGET

(4 # HEXAGON




6. SCANNING PROCESS WITH TARGET

Target Placement

« Put targets to cover entire surface of workpiece evenly & randomly
« Distance between two targets: around 60-100mm (2.5-4 inch)

* Flat area: less targets required

« Curved/complex area with features: more targets needed

» Place appropriate quantity of targets on workpiece based on above

rules, keep in mind that it's easy to place while hard to remove later.
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6. SCANNING PROCESS WITH TARGET

Target Placement

Please place targets around workpiece in following cases:
«  When workpiece is too small to place
*  When targets are not allowed to place on workpiece

Tips:

During the scanning, DO NOT move workpiece or targets nearby.
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6. SCANNING PROCESS WITH TARGET

Target Placement

PLEASE DO NOT

* Place targets on a surface with high curvature

* Place targets on obvious features of the workpiece
* Place targets near the edge/detail (< 4mm)

« Use damaged or incomplete targets

« Use greasy, ashy or dirty targets

Tips:

make sure that at least 4 targets can be seen in same vision of

Wrong Example

scanner from different angles at all time.
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6. SCANNING PROCESS WITH TARGET i

Target Placement

PLEASE DO NOT ST

. ) 4 © X o
* Place targets in crowded groups O e |

Place targets neatly in one line O S
@ S e
0O O
Wrong Example
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6. SCANNING PROCESS WITH TARGET

Workpieces Preparation

» To improve the data acquisition of black, reflective or

transparent workpieces.

» Use following products when necessary:
* Matting agent

« Spray powder

88 | hexagon.com
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4. PREPARATION

Target Scanning

% New Session — * I_D"—l L+, Import Targets
M

—_— R
7] Open Session L 4 = 1 Export Targets
5 5 Scan-Targets
canner Scanner || Scan-Targ . Import CAD File
Session Calibration Targets

E] Save Session Calibration Config

89 | hexagon.com

()

« Scan-targets: to scan targets

« Import targets: to import targets data into scanning software
(this function is for big object scanning or assembling part)

« Export targets: to export targets data

Tips:

When scanning big part, we suggest to start from the middle part
towards two sides with the goal of reducing splice error and
improving accuracy.

During the scanning, to achieve steady scan, make sure to hold
scanner at the horizontal and vertical direction.

* The red target is the point that the scanner can recognize

« Other color targets such as blue and white are unrelated points

h HEXAGON




4. PREPARATION Iﬂ
Extra Tips

When using magnetic targets, we need to optimize magnetic targets in our scanning software for better scanning
results because of thickness.

= Session =B Session

H a e |
..... g Scan | Scan

------ O EdgE detection O Edge detection

‘ - Black Circle F

Black Circle
Magnetic Black Circle

Parameter Setting

Scanner Parameters

Shutter ms

Target .

Black Circle IEI
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7. DATA EDIT & SAVE
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5. SCANNING PROCESS

Data Acquisition

O HHScan 5.6.1.4111
Home Advanced Features Inspection MarvelShot Intelligent guidance Full Screen  Device Manager Option  (nierface color T. "
% New Session ' - r[>.1 b Import Targets | rj | ) | t E *& | x | Ji Measuring |1 Marvel Ips L]
== =~ i T
"JOpenSession | L 1 F % |t Export Targets Lt A [ a 12 || ] Enhance Shutter: [0.5 . .
7 Scanner Scanner || Scan-Targets rface Export-Mesh | E port-Edge | Erport-CAD || Reset-Session || Fill single  Local  Edit-Scan =2 | ;
[=]save Session || i ation Confia e topeiitA Cloud hole resalution 3 |89 @ I C IC 0 S OW
Session Calibration Torgets Scan Reset Edit Flash-Hole

Session View

=B part-ganggaihsp

the sub-menu

(%) Target
— Sean
VB

+..() Edge detection

Parameter Setting

Scanner Parameters =

Shutter

[ Juse Clipping Plane
Edge detection resolution

Scanning resolution
Set Rotation Center

1]
Suitable View
Optimization Restore default view Ctri+D
Decimate Lock View: CirlsL
View Range Cropping
M Surface Display
Fill Holes
Hide Coardinate System
Rendering Parameters
Components
[2]
o
Session Details L

Tergets Count: 61
Triangle Count: 2986502

Edge points: 0

Scanning Area: 0.425m*2
Optimized standard targets: 0/0

[ 1
| Reasy  Licensetype + Expire date:2024/6/30 on [ [ {
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5. SCANNING PROCESS
Data Edit

HHScan 5.6.1.4111

|l: " 1
\—) Home Advanced Features Inspection MarvelShot
T Mew Session I__—I * F[>.—I 4, Import Targets FZ”{—I F[:)-;.—I e :.t.o p'..'-f- t s T& % ™ El_l TEREE E[
] Open Session || L = L e 1, Export Targets L% L7 A A A =] 4 & m X = || ®
. Scanner Scanner || Scan-Targets N . Scan-Surface | Scan-Point || Export-Mesh | Export-Point | Export-Edge | Export-CAD || Reset-Session || Fill single  Local Edit-Scan | "'-|- ™| =
ESE"'E Session || Calibration Config EERSEEEE Cloud Cloud hole  resolution e H'H- [ g
Session Calibration Targets Scan Export Reset
Reverse Bounded Curvature
Selection  Components lection
Lasso
Delete selected data
_ — — Delete selected targets
I )
Rectangle é -
Edit- SI:an = — [ = Delete targets and data
o 2
4 |
Edit 7\ T |
Similar Curvature selection
Polygon
Similar normal
Clear Select Denoising Remove isolated
Selection Through selecting  Patches
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5. SCANNING PROCESS
Data Edit Operation

@ HHScan 5.6.1.4111
Home Advanced Features Inspection MarvelShot
% New Session r_ ‘- '_D.j v+ Impaort Targets '_'E:—' '_l>';—| $' :.'.0 .-"1 t Ts 4& x x E,_| (& ﬂ ]i[
S T = " \

jopenﬁmiqn L ~ [ ._I ILIE[PQr[TalgeIS == _1 L= -2:1 -ﬁ -;fﬂj B ] i >< . “=|| ,®:
Cave Sessi Scanner Scanner || Scan-Targets | CAD Fil Scan-Surface | Scan-Point || Export-Mesh | Export-Point | Export-Edge | Export-CAD || Reset-Session || Fill single  Local Edit-5can & '| =

[S]Save Session || libration Confia = Import ne Cloud Cloud hole  resolution ® #f (il 1771w
Session Calibration Targets Scan Export Reset Edit

STEP ONE: Click “Edit-Scan”

&

STEP TWO: Choose “Lasso”,
“‘Rectangle” or “Polygon”.

P 1 |

i B L 8

X

™~ |'|='|1 '*:_k
. Iil \( i | ﬂ bty § Ii' \{J = | ﬂ ﬁ
i FOX 'STTRE o IR = caiscan @8 i1
Edit Edit
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STEP THREE: Press “ctrl” in keyboard and
click left mouse to select an area.

[ Marvel |

5
&
Local

I single 5'&5:“
resolution
Edit
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5. SCANNING PROCESS
Data Edit Operation

STEP FOUR: Click “reverse” to reverse select the rest of area.

STEP FIVE: Click “Clear Selection” to reverse
select the rest of area.

[ Manel

Shutter: @

Flash-Hole

idﬂ-Scai

Edit

L, | 5 e
=3 = r
s | Export-CAD || Reset-Session || Fill single  Local
hole  resclution
Reset

Tips:
In the process of selecting data, the computer has a calculation time. During this time, please do not click on the
computer, wait until it's been selected and deleted.
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Flash-Hole
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5. SCANNING PROCESS @

Data Edit Operation

STEP SIX : Click “go through” and then select an STEP SEVEN : Click “Remove Isolated Patches” and then
area. setup the value to select isolated patches.

[y

b Import Targets

- . - b.j .F r[>..‘| o 1 4& ,‘ ' [ ||l
$ iy t +§ e [y ;1 | M0 Measuring | [ | Marvel Q) L Export Targets L L= j Jh lE] 2 ry ‘_ e = &
= el -Target: Scan-Surface | Scan-Point - -Poi i -Sessi ill si it- i e =
J} _Zj ‘ B " I F" * = ﬂ ﬁ B Shutter: [05 | 1-Targets . Import CAD File can-surface Cac""ouz'“ Export-Mesh | Export-Points  Export-CAD || Reset-Session || Fillsingle  Local | |Edit-Scal l 0 =l
<port-Mesh Euport—Puin!s‘ Export-CAD || Reset-Session || Fill single  Local dit-Scan| 1 =l [ — Targets i
hole  resolution & &) H [is —

Export Reset Edit Flash-Hole

Cancel
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5. SCANNING PROCESS @
Data Edit Operation

STEP EIGHT: Select targeted area and click "denoising selecting” to targeted area.

= 1 = &z @ (1 | @ |[ D Mesun | O vane AR R &y @ [ |l | 0 Messung | 1 onl
A = (= 1 v bl ] RreT ot Lo 2 A = e B ml Shutter: [0.5
Export-Mesh | Export-Points | Export-CAD || Reset-Session || Fillsingle  Local -~ Scan-Surface  Scan-Points || Export-Mesh | Export-Points | Export-CAD || Reset-Session || Fill single  Local il I_I
hole  resolution 5} m

Scan
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5. SCANNING PROCESS
Data Edit Operation

STEP NINE: To click “bounded component” and then select the target object.

Bounded Component

Before Selection After Selection

@ HHScan 5614111 - ; ; @ e
Home | Advanced Features ManveiShot Intligent quidance Full Screen Device Manager Option Inteface color @ — e e Hsca S e
C +, ® GG Marvel . . S =
@ & [i \;J< B IH g O 8| himpor Tges | | R P IECEE ) Marvl
Scan-Targets % Local | Edit-Scan ; = L8 L Export Tergets = = = m X | & Shutter: [0.5
on © il lnle S e o ot o o e son) @y o | | .

Edit

Torgets. Export Flash-Hole

| E2san
| suface
1O Edge detection

[ViFilMarker

i coearin e ciopng

[ Jedge detection [ JEdge detection

imate
—_—
il Holes
i
Components
-—
| setmddak Ay
Session Detats:

HEXAG(;ZKM
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5. SCANNING PROCESS @
Data Edit Operation

STEP TEN: Click “local resolution” to adjust the local resolution of some part;
Click “local resolution” firstly, and then mark the target area, set the different resolution to complete the adjustment

/ | Home  Advenced Features  Inspection  MarvelShot Intelligent guidance Full Screen Device Manager Optien Interface color (@)

Reset-5ession

100 | hexagon.com u HEXAGON




5. SCANNING PROCESS @
Data Edit Operation

Before Selection After Selection
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5. SCANNING PROCESS @
Data Edit Operation

STEP ELEVEN:
» Click “Fill single hole” to fill the single hole automatically.

» Click “Fill single hole” firstly, and then select the hole and left click to complete filling the hole.

3 [@]e
— L2 =l

Reset-Seszion || Fill single | Local
hole fesolution

=)

102 | hexagon.com




5. SCANNING PROCESS
Data Edit Operation

Before Selection After Selection
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6. DATA SAVE Jﬁ

fi H L . .
) Home Advanced Features Inspection MarvelShot Sess'°“'
M- New Session..| ez || @ | ke Import Targes T '_[>';-—I ® New Sesspn: to create a new session
JOpensession | L o <= | %0 | 1 ExportTergets Le* Ll ® Open Session: to open a saved session
Cabration Contia || o | 2 Import CAD Fie (| €2 rece | SRt ® Save Session: to save current session
Session Calibration Targets Scan
HScanProject.hsp

» Project are saved in the format of .hsp which can

HScanPoj File(*.hsp) only be opened by ZG Scanning software.
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6. DATA SAVE

) Home Advanced Features Inspection MarvelShot

. Mew Session I—_—I ‘ Ny by Import Targets Mol r ".—l & s’ ..-' t

e SI_ - S¥ 5 LDT:J L Export Targets S L.;Féf 5 LD;J' Ex .JEM h Ex .Jl}' Ex_j;é‘d EXE(
. - ets . - - t rt- rt- t rt- rt-

Sovesesion | S, S| SIS g o e | S| Sl | pr e B o

Session Calibration Targets Scan Export

Export mesh format as .obj; .stl; .ply; etc.

|Mesh.st| w

Export (binary) Mesh File(*.stl) ~

Export Mesh File(*.obj)

Export (ASSCI) Mesh File(*.stl)
Export (binary) Mesh File(*.stl)
Export (ASSCII) Mesh File(*.ply)
Export (binary) Mesh File(*.ply)

Export point cloud format as .txt; .asc: etc.

| Points.txt ~

Export txt File(*.txt) ~

Export txt File(*.txt)
Export txt File(*.asc)
Export CSV FileExport txt File

105 | hexagon.com u HEXAGON




ik TRY IT BY YOURSELF

MARVELSCAN




9. OTHER FUNCTIONS
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9. OTHER FUNCTIONS @

Photogrammetry-Accessory

When scanning part with positioning targets, to secure the accuracy of large part scanning, you can use
Photogrammetry system to take pictures of targets in advance.

Necessary accessories for Photogrammetry function

1, Enough Magnetic Coded Targets 2, Two Scale Bars: control bar-1pcs

checking bar-1pcs
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9. OTHER FUNCTIONS Iﬁ

Photogrammetry-Magnetic Coded Target Placement

® Put magnetic coded targets to cover the entire surface of part as
show in picture

® The distance between two magnetic coded targets should be 20-
40 cm

® Flat area: less magnetic coded targets required

® Bending area: more magnetic coded targets needed

® Don’t place magnetic coded targets on the positioning targets
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9. OTHER FUNCTIONS ID

Photogrammetry-Scale Bar Placement

® To better control the volumetric accuracy, the control bar
should be placed near the center of the scanning area and the
checking bar should be near the edge of the scanning area

® The control bar and checking bar must be in the different
direction

® The distance between coded target on the scale bar and

magnetic coded target should be more than 5¢cm

e erded itefi rget on'scale bar

110 | hexagon.com (“ HEXAGON



9. OTHER FUNCTIONS

Photogrammetry-Operation Workflow
STEP ONE: Select “MarvelShot” to click “Capture Image”

8
O Home Advanced Features Inspection MarvelShot

.S

Camera
setting
Camnera setting

w1 =) [

Capture Inport | Calculation Target

Image fhotos

Function

Accuracy

Callbratlon Mea sure Lasso Polygon Invert  Delete Surfac&
Selection control points
Probe Edit Import Program

STEP TWO: Click on center button to switch on third camera, you will see the third ¢ you will see the third camera view on right

conner in the software®
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FPS: 6.891

0 @ JG ° Qs °
Photos 72 stqisition succeed
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9. OTHER FUNCTIONS

Photogrammetry-Operation Workflow

STEP THREE: Take photos of Scale Bars
#1, Face third camera vertical to the control bar as show in the picture, and keep

indicator red dot projecting on the control bar and keep red box covered whole scale
bar, left click (<) to take one picture

#2, Rotate scanner 90° at same position clockwise and take second picture while keep
third camera capture the whole control bar, the encode TARGETs will be captured and
appear in the software

#3, Repeat above two process to take 4-6 pictures of control bar from different direction
#4, Take pictures starting from the control bar to the checking bar until two scale bars

appear in the software
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9. OTHER FUNCTIONS gl
Photogrammetry-Operation Workflow
STEP FOUR: Capture images of Magnetic Coded Targets

#1, Take pictures of magnetic coded targets from center to
edge as show in the pictures

#2, Each position should take 2 pictures by rotate the
scanner 90° clockwise

#3, Based on adjacent 2 positions to take pictures of
magnetic coded targets, it's required to capture at least 4
commons magnetic coded targets within 4 pictures

113 | hexagon.com (“ HEXAGON



9. OTHER FUNCTIONS

Photogrammetry-Operation Workflow

STEP FIVE: Calculate Magnetic Coded Targets Images
#1, Press center button again to switch off the third camera

#2, Click “Calculate” to process targets data

Tips: You can check data accuracy in the left column
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i ru
) Home Advanced Featuces o _lnspection

A

Camera
setting
Camnera setting

[© =]l [ |Ed

Capture Import] Calculation | Target

Function

Imaage photos Accuracy

MarvelScan Serial number:20320016

MNumber of current marker:0
Number of all marker:2541

57-T7 Control Accuracy:-0.005065 mm
58-78 Control Accuracy:-0.003235 mm
59-79 Control Accuracy:0.010317 mim
67-87 Check Accuracy:-0.0053393 mm

68-88 Check Accuracy:-0.0035617 mm

69-89 Check Accuracy:0.028603 mm

i)
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9. OTHER FUNCTIONS @

Photogrammetry-Operation Workflow

STEP SIX: Click “Surface Control Points” and select “"/Non-coding point”, the TARGETs data will be automatically sent to
a new scanning project as below

&

B =7 ® &
Fil LiAi mx L
ion | ol | Edisan | o g
it

Edi

u HEXAGON
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9. OTHER FUNCTIONS @
Photogrammetry-Operation Workflow

STEP SEVEN: Take away all magnetic STEP EIGHT: Press the center-push button to activate the
coded targets and put scale bars back to dual camera, to scan the surface with targets which are
the carrying box collected by photogrammetry
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9. OTHER FUNCTIONS

Inspection Module

@ Handheld Scan 5603051
Home  AdvancedFeatures  Inspection MarvelShot

Intelligent guidance Full Screen Device Manager Option nterface color @

= - T O = 2
Current  Import Data port
ion to the main pro

Scan Data~ CAD File export || Re
Data

Session View
8 Scan Data
£ % CADData

()

To create the features like "point", "line" and
"face" on the model

To align 3D model with the feature
establishment of “point”, “line” and “face”

To measure the distance of two points or

two features for model

Before alignment
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9. OTHER FUNCTIONS

Inspection Module

Distance between two points

uuuuuuuu

'/ The First Point
X; 55,0522 nm
T: 101.9746 nn
2: ~24.9375 nn

| The Second Point

X: 60,9597 nn

¥: 93,7402 nn

Z: ~24.9063 nn

Distance

Total : 195. 7764 nm
X: 4.9075 mm
i 195, T148 mn
Z: 0.0313 mm
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T P —

.
2 ) 195.7764

Distance between two features

R —
(Mendime
[\/]The First Feature
X: 149.617442 mm
¥: 138694237 mm
Z:-234.858301 mm
D: 6105950 mm

[ IThe Second Feature
X:158.818672 mm
Y: -61.329030 mm
Z: -249.227575 mm
D: 7.994410 mm
D
Total : 200.749710 mm
X:9.201230 mm
¥: 200.023267 mm
Z: 14.369274 mm
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9. OTHER FUNCTIONS

New Group Scanning

SETP ONE: To place targets on surface of object randomly &
evenly, especially place 5-6 targets on side of object.

o -
- - - O,’
\ o ot - ® e ©
- ) -
\\\\ - - b \\
\ 3\
\ - -
o -
® a
- \
o
119 | hexagon.com

=)

SETP TWO: Click “Scan-TARGETSs” to collect

targets

—-/I Home Advanced Features

r ,‘

L oJ ==

Scanner Scanner
| Calibration Config |

Calibraticn

T MNew Session

] Open Session

‘_ Session

|lnsoection

MarvelShot

NPy
PQJ

Scan-Markers

oL Import Markers sl el

L JEU
Scan-5urface Scan-Points

& Import CAD File

arkers

Scan |
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9. OTHER FUNCTIONS

New Group Scanning

STEP THREE: To scan the object with right position and
delete extra data and targets

M|

Fill single
hole

AN

&

Local
resclution

Edit

120 | hexagon.com

()

STEP FOUR: To flip the object and
continue to scan the object with right
position and delete extra data and targets
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9. OTHER FUNCTIONS @

New Group Scanning

STEP FIVE: Click “Scan-TARGETs” double click the top push STEP SIX: Scan the targets from front and

button of scanner to start a new group of scanning.

®
\ Home Advanced Featured

% Mew Session — ’

b ——

"] Open Session L 1 ~

Cave Sessi Scanner Scanne

E] EUE =300 Calibration Config
Session Calibration

——irrpecae—

M el
LD.J

Scan-Targets

1

sides, then merge them together automatically.

HH

MarvelShot

L, Import Targets
It Export Targets
% Import CAD File
rgets

- = roeal =) ae's Ky 1
L 1P| | e
Scan-5urface | Scan-Point || Export-Mesh | Export-Point | Export-Edge | Export-CAD

Cloud Cleud
Scan Export

“Press twice”
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Merge Completed

Start a new group of scanning
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9. OTHER FUNCTIONS

New Group Scanning

STEP SEVEN: Click “Scan-TARGETs” again to
calculate the newly added targets.

n

STEP EIGHT: Click “Scan-Surface”, select “Yes” in
prompt window.

—
ay
Home Advanced Features Inspection MarvelShot

% New Session [— ‘ '_D_.j | by Import Targets rz/}? '_D‘;—'
~ I T () .
] Open Session L 4 ™~ e I Export Targets | L= | L=

. Import CAD File Scan-Surface | Scan-Point

Save Sesi Scanner Scanner || 5can-Targets
[S]save Session || ¢ fibration Confia Cloud
Session Calibration Targets Scan

MarvelScan

Current operation will require reprocessing of
data,still continue?

Yes (Y} Mo (M)
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9. OTHER FUNCTIONS @

New Group Scanning

STEP TEN: Continue scanning to complete the data collection.
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9. OTHER FUNCTIONS @
Scan Data Merge

Two methods of Scanning Data Merge:
1. To merge two scanning data by data in common surface

2. To merge two scanning data by common targets

***Take below two scan data as example to demonstrate how to merge by data in
common surface.
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9. OTHER FUNCTIONS
Scan Data Merge

#1, To merge by data in common surface

STEP ONE: To import first session scan data

HHScan 5.6.0.3051

&' |k mport Markers | l ‘ Y |
D.J 5 lﬁ .J SA x

1. Export Markers
S can- Export-CAD || Reset-Session || Fill single  Local Edit-Scan
i nipnc AT I hole  resolution

Markers n Ll Edit

8

O Home Advanced Features Inspection MarvelShot
[ ]
-

[l
Scanner Scanner
Calibration Config

Calibration

al
_|

' New Session

7] Open Session

[Z] Save Session
Session

.'_-j!

Export-Points

Export-Edge

Scan-Markers.

(=2 Walnut-UP1.hsp.
L&) Marker
| mm
L5 Scan
L. i Surface
() Edge detection

Parameter Setting

Scanner Parameters

Shutter 06 |ms

Scan Parameters

[/]Fill Markcer
[ Juse Clipping Plane

Edge detection resolution

Scanning resolution

Optimization

Decimate
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STEP TWO: To right-click on the
session and select “Merge Task”

O Home Advanced Features Inspectio

% New Session — * '_[)_.—I
- T
] Open Session L 1 @~ L

Cave Sessi Scanner Scanner || Scan-Target
[J]save Session || ¢ jibration Confia

Session Calibration

Session View

=8
- (&) Tar | Merge Task (
i -
7 Scan
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9. OTHER FUNCTIONS

Scan Data Merge

STEP THREE: To import
second session scanning data

Fix

| HO. -ﬁ'alnut—up.hsp |

Move

Surface best fit

Maximum distance{mm]

Resolution(mm)
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STEP FOUR: To select
“Mesh best fit”

Fizx
| HO. -ﬁ'alnut—up.hsp |

Move

Resolution(mm)

()

STEP FIVE: To select
“Pre-Align”

| HO. -ﬁ'alnut—up h=p

Surface best fit

Maximum distance(mm)

Prealignment

Resolution(mm) -E
E——
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9. OTHER FUNCTIONS

Scan Data Merge

STEP SIX: To select 3 or more points on

common surface of two scanning data

Surface best fit

STEP SEVEN: To click “Align” to align two

Maximum distance(mm) - =
scanning data

Resclution{mm) -E
=
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9. OTHER FUNCTIONS @

Scan Data Merge

STEP EIGHT: to wait for data processing STEP NINE: Click “Merge” STEP TEN: Complete merged
and show the alignment result scanning data

Progress

There are 1 Sessions, processing the NO.1 Session.

Surface best fit

Maximum distance{mm)

Resolution({mm)
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9. OTHER FUNCTIONS @
Scan Data Merge

#2, To merge by common targets

***Take below two scanning data as example to demonstrate how to merge by common targets.
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9. OTHER FUNCTIONS

Scan Data Merge

STEP ONE: Click “Open Session”, to import first session scanning data

Session. Calibration Torgets

Session View
1= [ HEBINGSAOMIAQT.hsp
(&) Target
2 Sean
P surface
() Edge detection

Parameter Setting

Scanner Parameters E

Shutter B5|ms

Scan Parameters

[ Juse Clipping Plane Quick Add
Edge detection resolution mm

Scanning resolution

e ——
it |
Decimate

_
Fill Holes:
_—
Components o]

Session Details B
Targets Count: 16
Triangle Count: 578667
Edge points: 0
Scanning Area: 0.063m*2
Optimized standard targets: 0/0

[XQYR/

Home  Advanced Features  Inspection  MarvelShot

bl g | @ er' b Import Targets.
(L) I Export Targets.

=
] Open Session 1 == |
5 !;nnev Scanner || Scan-Targets
ebdssssissmnl| . ion Confia 2 Import CAD File

T

e aul

Sean

%

]

G}

Scan-Surface  Scan-Point
cl

loud

-1,

HHScan 5.6.1.4111

E

Reset.

Fil single

hole

Local
resolution

Edit-Scan

Edit

Intelligent guidance Full Screen Device Manager Option Inferfoce color @)

[] Enhance Shutter
ev—— @&

Flash-Hole

|- Marvel

05

o B i
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9. OTHER FUNCTIONS

Scan Data Merge

STEP TWO: To right-click on the
session and select “Merge Task”

O Home Advanced Features Inspection MarvelShot

% New Session = ’ '—D.—I 4 Import Targets
_ ~=
] Open Session L 1 = ey 1 Export Targets
. Scanner Scanner || Scan-Targets .
[2] 5ave Session Calibration Config x Import CAD File
Session Calibration Targets

Session View

Merge Task

Parameter Setting

Scanner Parameters i

Shutter - ms
O

Scan Parameters N
Fill Target

[ |Use Clipping Plane Quick Add

Edge detection resolution - mm

Scanning resolution - mm
4]
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STEP THREE: To import second
session scanning data

O Home Advanced Features Inspection MarvelShot
% Mew Session I—_—I ‘ I—D_.—I
7] Open Session Loa = ey 1 Export Targets

. Scanner Scanner || Scan-Targets .

If]Save Session T, o % Import CAD File

Session Calibration Targets

b Import Targets

Session View
Fix
w. | HEBINGSAOMIADL. hep |

s |

_—

Remove .

Target best fit

Calculate target 16
Calculate criginal target 18

Least matching points -E
Standard deviation(mm) 0.000

Resolution{mm) -E
= P,

STEP FOUR: To select “Mesh
best fit”

O Home Advanced Features Inspection MarvelShot

% Mew Session I—_"I ‘ ’—D.—I
7] Open Session Lo X e
Scanner Scanner || Scan-Targets

by Import Targets
1, Export Targets

E]SWE Session FellinETen, G % Import CAD File
Session Calibration Targets
Session View
Fix
W, | HEBIHGSAOMIAOL. hep |
Move

B

Calculate target 16
Calculate original target 18

Least matching points -E
Standard deviation{mm) 0.000

Resolution(mm) -E
= r
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9. OTHER FUNCTIONS
Scan Data Merge

STEP FIVE: Based on the numbers of common targets to set the STEP SIX: Click “Alignment”
minimum match targets (Min. targets number should be more than
4), it is recommended to set 6 or more

I | Ry (B | ] ] D) Measing | Ll Manel,___ Fix
locel | EditS E‘Iawi“
® # I

H\? & | wo. | HEBINGSATMIAO!. hsp

Move

e

Target best fit

Calculate target 16

Calculate original target

18
Least matching points EE
0.000

Standard deviation{mm)
Resolution(mm) E
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9. OTHER FUNCTIONS

Scan Data Merge

STEP SEVEN: Input the resolution
you want to set and click "Merge"

e

Target best fit

Calculate target 16
Calculate criginal target 18

Least matching points -E
Standard deviation({mm) 0.026

Resolution{mm]
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STEP EIGHT: To wait for data processing and show
merged result

h HEXAGON




9. OTHER FUNCTIONS JD

Fine Scanning Mode

STEP ONE: To double-click start key to switch to fine scanning mode (5 parallel laser
lines)

Tips: Please note stand-off distance of fine scanning mode is 150mm, the depth of
field is up to 550mm, and the effective working range is 75mm to 225mm, which is
much closer to object than that of stand scanning mode.

STEP TWO: To place targets (size of 6mm or 3mm) on the surface of object,

Tips: 3mm targets are better for fine scanning mode.

STEP THREE: To scan under fine scanning mode.

Tips: The longer you scan, the more details you will get and the larger file it will
generate. 4

t n X ‘ ; 1z ; ».;.:" ’:/.": ',.: / 2 et ;. AN s ¥ ; 3 -’-. 4 (
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9. OTHER FUNCTIONS @
Hole Flash Capture

* To capture hole coordination and data in second

« To capture surface mesh simultaneously of circle boundary to improve accuracy
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9. OTHER FUNCTIONS @
Hole Flash Capture

STEP ONE: to select “measuring” before scanning (it also can be selected during scanning), press twice (see below)

to switch to measuring hole mode

Tips: If you do not select “measuring” before scanning, it will start a new group of scanning, details see OTHER

FUNCTIONS-Scan Data Merge, STEP FIVE.

dio: Hole Flash Canture

h HEXAGON
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9. OTHER FUNCTIONS

Hole Flash Capture
STEP TWO: To import CAD model into scanning software

@ HHScan 5.6.1.4111
Home | Advanced Features  Inspection  MarvelShot i Full Screen Option Interface color (@)

sl oy =

| "1 Open Session x
Export-CAD || Reset-Session gle  Local

\/‘ V'D.‘\ C
L s (L
hole  resolution

by Import Targets j | 2 & |
o1, Export Targets o
Scanner Scanner || Scan-Targets Scan-Surface | Scan-Point || Export-Mesh  Export-Point
[S]savesession || Caliation Confia s mpErGAD FIE Cloud
Session Calibration Torgets Scan Export

2A
Export-Edge

| [ HEBINGSAOMIAOT hsp.
|8 Target
£ Scan
P surface
() Edge detection
B3 CADfile

Scanner Parameters &

Shutter 08| ms

\

Scan Parameters i
Fill Target
[]Use Clipping Plane
Edge detection resolution  [030_| mm
‘Scanning resolution [050 ] mm

P ——
Decimate. ]
—
Fill Holes Ex|
_—
Components o]
——
[
Session Details E
Targets Count: 16
Triangle Count: 578667
£dge points: 0

Scanning Area: 0.063 m"2
Optimized standard targets: 0/0
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9. OTHER FUNCTIONS @

Hole Flash Capture

STEP THREE: After importing CAD model and then click “hole alignment” to align two models
Tips: To select 3 or more holes on CAD model and select holes from scanning side and align them based on
the holt position.

Mx [y Mz [po
[ RefertoRx, Ry, Rz
[Jrest & W, &
[\/|Deviation Dx, Dy, Dz

h HEXAGON
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9. OTHER FUNCTIONS
Hole Flash Capture

Alignment Result

@ HHScan 5603051
Home  Advanced Features | Inspection  MarvelShot Intelligent guidance Full Screen Device Manager Option nterfsce cclar
f @Q HU Hole Accessories =t & @ | Multi-3D Camera Seftings Shutter }m {#} Start Scanning PW @
[ 1 Sheet metal X [] Data Storing Resolution| 0.08 [ snapshot
PortableCMM | Stat  Confirm | Confirm || Hole Hole Dismeter || Distence Holes  Export | Initialzation e Polyworks Inspire
Calibration  Measurement  Access | Finish || alianment  REVEsEnOmal  compencation |- View TangentPlane {1 NI E SRR e {E}End Scanning

Portable CMM Flash-Hole Measure 3D camera Export

[Jrest & 7. &
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9. OTHER FUNCTIONS @
Hole Flash Capture

STEP FOUR: After alignment, you can check the hole deviation by clicking left button on the hole for inspection.
You also can drag the annotation on the right button and customize annotation column

@ HHScan 5.60.3051
1 Home 5
cce

Advanced Features | Inspection  MarvelShot Intelligent guidance Full Screen  Device Manager Option nf=rface color @)
@ @® fg | (T || 717 | O HoleAccessories = || 20 7)) @@ || (@) | Muti3DComeraSettings Shutter 300 | {8]Start Scanning
g - | Data Storing Resolution 0.08 | [ Smapshor
Portable CMM|  Start | Confirm | Confitm || Hole Hole Diameter || Distance Holes  Export || Initialization e
Calibration  Measurement  Access | Finish || alignment  "SVSS€MOrMal - compensation || - View TangentPlane | | Celbrmon o nfeuseiieume | fEndeanning
mmmmmmmm M

Mx My Mz [o
[ IRefer to Rx, Ry, Re
[test B 7. =

[/]Deviation Dx, Dy, Dz
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9. OTHER FUNCTIONS
Hole Flash Capture

Extra functions: RPS alignment

After hole alignment, you can select "use alignment RPS” and then select 3 holes for RPS alignment, set

orientation of selected holes (select x,y,z of circle), and click Alignment RPS to align.

@ iScan 5.6.0.30:
Home | Advanced Features | Inspection elst Intelligent guidance Full Screen  Device Manager Option  nierface color (@)

Constraint Weighti

Mot
v My vz [Io
[ IReferto Re, Ry, Rz
(et W &
[+7|Deviation Dx, Dy, Dz
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9. OTHER FUNCTIONS @
Edge Detection

STEP ONE: Scan all the targets on the object STEP TWO: Select the “Edge detection”, the “scanning resolution’
will change to “edge detection resolution” automatically as below

Tip: The edge detection resolution default value is 0.3mm

Scanner Parameters

Scanner Parameters = Shutter [06 | ms
Shutter - ms
Scan Parameters
ﬁ
Fill Target
Scan Parameters & [ |use Clipping Plane
Fill Target I Edge detection resolution - mrm
Scanni luti
[ Juse Clipping Plane Quick Add g rEseEEen I e
O
Edge detection resolution - mrmn | Optimization _ZI
Scanning resolution - mim e -
)] [
Fill Holes -
O
Compenents -

=0




9. OTHER FUNCTIONS @

Edge Detection

STEP THREE: Click on “Scan Surface” enter STEP FOUR: and push the bottom-push button twice
enter the “edge detection” mode

scanning interface as below

O Home Advanced Features Inspection MarvelShot

% New Session ' - FD.—l 4 Import Targets ryj l_[\/\‘.;—l
— - 2
] Open Session L 4 = Ly 1, Export Targets L= L
: Scanner Scanner || Scan-Targets . Scan-Surfacgl Scan-Point
E] Save Session || -opp e ToniE = Import CAD File Cloud
Session Calibration Targets Scan
Mode: Edge detection
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9. OTHER FUNCTIONS @
Edge Detection

STEP SIX: Move scanner gently to collect the STEP SEVEN: After collecting the edge detection
points cloud of the edge data, press bottom push-button switch to scan
surface, so you can continue to scan the surface data
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9. OTHER FUNCTIONS @
Edge Detection

STEP EIGHT: After the scan is completed, press STEP NINE: Click on “Export-Edge” to export the edge
the space button on the keyboard to post- data.
processing data

/.

N
2 | || ol
Export-Mesh | Export-Point ||Export-Edge|] Export-CAD
Cloud
Export

u HEXAGON
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10. BASIC TROUBLESHOOTING

(4 # HEXAGON




10. BASIC TROUBLESHOOTING Jﬁ

Software Installation
o panda
AVIRA

Installation Tips:

» Do not install any anti-virus software in your workstation;

e.g.: Avira, panda etc.
» Computer configuration;

e.g.: Nvidia graphics card is necessary, Portable workstation, RAM

32GB or above. NVIDIA
> Driver signature (Win10 OS or Win11 OS); ml
e.g.: to change the BIOS Settings system for certain workstation. W:jgw
> VC Library (Win7 OS);
e.g.: To install library file for certain workstation. lL"lljl
Windows'/

(4 4 HEXAGON

148 | hexagon.com



10. BASIC TROUBLESHOOTING

Software Troubleshooting

Troubleshooting #1 : Scanner cannot be connected with workstation after sound
equipment check, and scan button is gray and cannot work;

STEP ONE: To click “option”

Opticn
e Full Screen Product Manager lOptionl

Eﬂ Option '@I‘ System Settings Shortcut key Q Device Inspection |@ Firmware update

Flash-Hole

149 | hexagon.com

STEP TWO: To click “check device”

~ Option

Current language: English 4 Unit Millimeter R4

DFactory default parameters

Maode
[+/|Default
DAutomated Scanning Maodule

DWireIess scanning medule

STEP THREE: To click “update” to show the
diagnosis

Opticn

EE Option '@I‘ Systemn Settings Shortcut key O, Device Inspection € Firmware update

« Status Monitoring

Status: Abnormal Update

Serial number: 20320016 Rate param: 1

Abnaormal Equipment connection error!

Solutions

F,Try to reconnect equipment (USE cable, power cord) again.

(4 4 HEXAGON



10. BASIC TROUBLESHOOTING il

Software Troubleshooting

Troubleshooting #2 :Unit switch function (including scanning software, detection module, photogrammetry,
bending module)

STEP ONE: To click “option” STEP TWO: Choose unit (Millimeter or Inch).
lance Full Screen  Product Manager Optionl Option %
E E= Option '@' System Settings Shortcut key Q Device Inspection &3 Firmware update
0
Flash-Hole — Option
Current language:  English EI Unit  Millimeter EI
Millimeter

|:| Factory default parameters

— Mode
[/] Default
DAutomated Scanning Module
DWireIess scanning module
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10. BASIC TROUBLESHOOTING

Software Troubleshooting

Troubleshooting #3 : No data can be scanned, and scanner cannot be calibrated after complete

connection

Solution: Update the latest Nvidia graphics driver according to the computer graphics model.

151

NVIDIA.

PLATFORMS » DEVELOPER »

DOWNLOAD DRIVERS

NVIDIA

hexagon.com

16: THE NEW
SUPERCHARGER

GEFORCE GTX 1650

INDUSTRIES » SHOP DRIVERS »

SUPPORT

ABOUT NVIDIA »

Option 1: Manually find drivers for my NVIDIA products.
Product Type: | TITAN

Product Series:
Product:
Operating System:

Language: | English (US)

Option 2: Automatically find drivers for my NVIDIA products.

NVIDIA Virtual GPU Customers

GRAPHICS DRIVERS

* Enterprise customers with a current vGPU software license (GRID vPC, GRID vApps or Quadro vDWS), can log into
the enterprise software download portal by clicking below. For more information about how to access your

purchased licenses visit the

4

o
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10. BASIC TROUBLESHOOTING @

Scanner Troubleshooting

Troubleshooting #4 : Scanner is connected properly, while laser line is
incomplete

Solution: Temperature or transportation effects, you need to calibrate
again (warm up for 3-5 mins).

te: 2022/ 9/21

LRI I N )

Calibrating
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10. BASIC TROUBLESHOOTING @

Software Troubleshooting

Troubleshooting #5 : Scanner is connected properly, while targets are
blinking, and FPS is not stable during scanning
Solution: To recalibrate the scanner.

Scanner Number : 10400016 :
Configuration File Number : Board 600954
Fatory calibration date: 2022/ 9/21

Calibrating
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10. BASIC TROUBLESHOOTING Jﬁ

Software Troubleshooting

Troubleshooting #5 : You cannot scan too black or shiny object
Solution: #1, Increase shutter and decrease resolution. #2, Spray the matting agent.

Parameter Setting

Scanner Parameters i
Shutter ms
[ 5]
Scan Parameters -
Fill Marker
I:‘USE Clipping Plane
Edge detection resolution m
Scanning resolution m
]
Optimization standard IZI
Decimate El
8]
Fill Holes EI
o
Components
[S]

Set as Default Apply
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Questions, please contact your local
Hexagon representative.

THANK YOU

“ HEXAGON
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