Chapter 1

What's New...
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1.1 ScanStudio HD 1.2.0

ScanStudio HD 1.2.0 get it here: ->

64 Bit Architecture;

* ScanStudio HD is now afull 64 bit native application.

* Dramatically larger memory resources for large scan jobs.

* NOTE: Please uninstall all 32 bit ScanStudio versions prior to installing ScanStudio HD x64.

Windows 7 Compatibility:
* ScanStudio HD now operates fully under the latest Windows 7.
* Please reduce your UAC setting to allow ScanStudio HD licensing.

Next-Generation Algorithms:
* New technology for FUSE, MERGE, ALIGN, and POLISH algorithms.
* The new agorithms improve model quality, work faster, and use less system memory.

New Scan Panel:

* Simplified, cleaner user interface.

* Faster and more responsive to user input.
* Enhanced MultiDrive controls.

Revised User Interface:
* Completely overhauled to leverage the latest Windows Ul technol ogy.
* Speed and snappiness of the application is greatly improved.

MultiDrive (2-Axis) Support:
* MultiDrive provides for automated multi-axis Scanning and Alignment.

* To see the MultiDrive in action check out the "What's New" section of the NextWiki or click here:

* For more information contact info@nextengine.com or start a chat to speak with an Application

Engineer.

NextWiki Support Center:
* NextWiki now worksin its own independent, concurrent window.

* Allowsfor easier access to support media and live chat with Application Engineers while using the

application.

Corrections & Updates:

* Improved installer for better driver compatibility.

New User Manual included w/ ScanStudio HD.

Scan Panel model name issues resolved.

ScanStudio HD hang upon close is corrected.

"Generating Points" bug is eliminated.

Scanner USB connection robustness improved.

Improved Auto Alignment algorithms for AutoDrive and MultiDrive.
New status indicators.

Many more quality advances.
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IMPORTANT: Microsoft Dot NET 3.5 Required:

* To run ScanStudio HD 1.2, .NET 3.5 needsto be installed.

* NET 3.5 comes standard w/ Windows 7 and Vista.

* Download it here: http://download.microsoft.com/download/6/0/f/60f c5854-3ch8-4892-b6db-
bd4f42510f28/dotnetfx35.exe

Thanks for your support,

NextEngine Development Team
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1.2 MultiDrive

Setup

MULTIDRIVE SETUP

-Here are the items that are included with the MultiDrive

Allen wrench and L Bracket AutoPostioner

-Attach the L Bracket to the MultiDrive with two flat head screws and allen wrench

-Attach the MultiDrive to the bottom of the scanner and fasten a screw underneath the scanner for
additional stability
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-Plug in the MultiDrive to the scanner

-Start ScanStudioHD and proceed to Calibration

Calibration

CALIBRATING THE MULTIDRIVE

| Calibrate Your MultiDrive

When starting your first scanin

-" Start" to begin the automated calibration process (We suggesting using the palm tree included with
the MultiDrive)

-" Skip" if you wish to proceed to the scan panel and choose

-"Learn More" to be directed to this help page.
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Start
Stop

Refine Alignment

Settings
Auto Fix Aligned Scans

Remove All align Infa

Calibrate MulbiDrive

Y ou can

-Thisfunction is available for re-calibration when alignment resultsin an error or when the MultiDrive
was detached and is reattached.

Scan Process

SCANNING PROCESS

SCAN FAMILY A @

POSITIONING

DIVISIONS

START

TILT

POINTS 1IN

TARGET

TIME

MEMORY

TIPS Vorlty Sellings andl click Start 16 seai

A new scan panel will be loaded when

-Five families are now available for predefined settings for Positioning, Divisions, Start Angle, Tilt
Angle, Points/IN*2 and Target

-Clicking on the family name will enable the tab to edit the settings.

-To enable or disable afamily, simply check or uncheck the circle next to the family name.

-Starting positions can be set for both the initial and tilt axis by moving the slider bar arrow.

-The start axis has the full 360 rotation and tilt axisis bounded to -35 to 45 degrees.

-Usethetop dlider barsto visualy set the starting and tilt positions. (This will update the settings for
the scan family)
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-Select the scan settings for each tab and check the tabs you want to have scan.
If the setting for a tab have been adjusted, but the tab is not checked it will not scan.

-All MultiDrive scans are to bein MACRO mode.

-Select aROI for your model to prevent the MultiDrive from being scanned in for certain tilt angles.
-If additional scans are needed, enter scan panel and position the model by using different starting and
tilt angles to capture additional scans.

-If you physically adjust the part, then a 3 pin aignment will be needed to align.

-When finished, trim unnecessary data and "Fuse" or "Volume Merge" the model for export: ->

Troubleshooting
ADDITIONAL TIPSAND TOOLS

Switching between AutoDrive and MultiDrive
- Simply plug in an AutoDrive to display the proper Ul.
- When reattaching the MultiDrive, make sure to recalibrate as needed.

-When more than 5 Scan families are required, then just click on scan to enter the scan panel, and you
can add 5 more new sessions. These scans should auto align to the previous scans assuming all the
movement and rotations were done by the turntable. If they don't auto-align, just drag the scansinto

7 of 120



the green and refine (no pins required)

-Force Calibration. If your scans are not coming in aligned, you may need to run aforce calibration.
Y ou can do this from the drop down menu , Align, then go down to Calibrate MultiDrive

Dental
DENTAL

Recommended Scan Settings for Dental Cast Models

SCAN FAMILY A @ B

POSITIONING iii 360
|

DIVISIONS

START

TILT

POINTS /IN.2

TARGET

O EXTENDED

Family A Divisions. 6 Tilt: -10

8 of 120



SCAN FAMILY

POSITIONING

POINTS /IN.2

TARGET

Family B Divisions: 6 Tilt: 45 degrees

-Use the HD speed for higher resolution
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Chapter 2

Getting Started
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2.1 System Requirements

PC

The 3D Scanner HD is ahigh resolution device, and quickly captures many millions of points and
pixels. A powerful PCiskey for being able to visualize and take full advantage of this data.

Minimum PC Requirements:

CPU: 2GHZ PC (Single Core)

Memory: 2GB RAM

GPU: 128MB Graphics Card (Dedicated, non-integrated)
OS: Windows XP

USB 2.0

HDD: 10GB Free Space

Recommended PC Configuration:

CPU: Dua Core processor

Memory: 4GB RAM

GPU: 512MB Graphics Card (Dedicated, non-integrated)
OS: Windows x64 (XP, Vista, 7)

USB 2.0 Powered Hub

Note:
If you are going to be scanning large or complex models, we highly recommend running a 64bit OS
and upgrading your RAM to at |least 4 GB.

For afast viewing experience, agood graphics card is essential. I1n our testing we've found that not all
GPU's are optimized for dealing with lots of points and pixels.

Quick tip for anew Graphics Card: The latest and greatest isthe nVidia GeForce GTS/GTX series.
They are well priced and can handle large amounts of scan data smoothly. The GeForce GTSGTX
seriesis available on Newegg with a price range of $115 to $300.

If you have questions about your system configuration, we'd be happy to help. Please note the SD
scanner is only compatible with Windows XP and Vista when you are running as the administrator.
All software developed after ScanStudio CORE isonly for HD scanners. If you would like to upgrade
your SD scanner please contact NextEngine at info@nextengine.com.

Please click "Ask?' to talk to us about it.

USB

The scanner requires a USB 2.0 connection.

Here's how to check if you have USB 2.0 support, which is required to run the Desktop 3D Scanner.
- Right-click My Computer
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- Click on Properties
- Click on the Hardware tab
- Click on the device Manager button

System Properties A 21
Spstem Restore i Autamatic Up | Femate i
General i Computer Mame iH i i Audvanced

r Add Hardware ‘Wizard
g The Add Hardware Wizard helps pou install hardware.

Add Hardware Wizard

~Device Manager

The Device Manager lists all the hardware devices installed
o paur computer. Lse the Device Manager to change the
properties of any device,

Diiwer Signing Device Manager‘kj
A

- Scroll down as needed until you see Universal Serial Bus Controllers
- Expand that by clicking on the boxed plus sign in front of Universal Serial Bus Controllers

Eile  Action Miew Help

= @\ (FES R A =Ea

Bl by System devices =]
=] Universal Serial Bus contrallers
& Generic USE Hub

enetic LISE Hub

+-Eg Intel(R ) §2801EB USE Universal Host Controller - 24D2
&g IntellR ) 82801EE USE Universal Host Controller - 24D4
& Intel(R) 82801EB USE Universal Host Controller - 24D7
&g IntellR) 82801EE USE Universal Host Controller - 24DE
: €2 MEC PCL ko USE Enhanced Host Controller (B1)
EC PCI b USE Open Host Contraller
W_[ ko USE Open Host Contrg
ard Enhanced PCI ko LISE H:
omposite Device
5B Printing Support
+-E UsB Roat Hub

-8 USE Root Hub

& 1USE Roat Hub

L& USE Root Hub

- USE Ract Hub

&g USE Root Hub

-2 1ISE Root Hub

@ USE Root Hub
#1689 Windows CE USB Devices

141

If it says " Standard Enhanced PCI to USB Host Controller” it is 2.0. If it does not say "Enhanced" it's
USB 1.0.

PC Buying Guide

It's now possible to purchase a PC with great scanning, CAD, and graphics performance for under
$1000.

We've found that the best combo in terms of price/ performance is to assemble the computer from
scratch, purchasing individual parts. For aready made PC, options such as Dell and HP will let you
choose individual components to meet your needs.

Some tips are provided below for finding the best deals (as of November 2009). We don't have a
relationship with any of these vendors, but thisis how we buy most of our test hardware.
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Go to Newegg.com and check out their latest deals.

Look for alntel Core2 Quad Processor. These are the some of the best processors currently available,
and are dropping in price significantly.

Intel Core2 Quad Q9400 - 2.66GHz 6MB L2 Cache - LGA 775 95W
Price: $190
http://www.newegg.com/Product/Product.aspx 1 tem=N82E16819115131

Upgrading the RAM:

For stable performance when capturing complete models, 4 GB of RAM isrecommended. One
example:

4 GB DDR2 PC2-8500 RAM
Price: $89

http://www.newegg.com/Product/Product.aspx? tem=N82E16820231166& cm_sp=DailyDeal-_-20-
231-166-_-Product

Upgrading the Graphics Card:
We've found that the nVidia GeForce GTS/GTX series are well priced and can handle large amounts
of scan data. We've also found that SolidWorks and other CAD programs work quite well with these
cards. Here'sawell priced sample from Newegg.com

nVidia GeForce GTS 250 - 1GB of RAM

Price: $150

http://www.newegg.com/Product/Product.aspx? tem=N82E16814150439

**Make sure to download the latest driver for your Operating System**
The ATI FireGL cards are a'so recommended. They have great price/performance. We do not

typically recommend purchasing anVidia Quadro for this application. Thisis because only the high-
end Quadro models have sufficient processing power to handle large numbers of 3D vertices.

Support Operating Systems
ScanStudio HD 1.2 runs on Windows x64 operating systems, including the new Windows 7 x64.
ScanStudio HD 1.2 offers afull 64 bit application.

ScanStudio Core with the SD scanner is only compatible with Windows XP and Vista (with
administrator rights).
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2.2 Software Installation

Download
Please uninstall 1.7.3 before installing ScanStudio HD.
- Go the ScanStudio Quick Start Page at http://www.nextengine.com/start

Link to the Download for ScanStudio HD 1.2.0 ->

Enter your e-mail address and password

- You can find your username and password in the order confirmation e-mail. If you need your account
information please e-mail info@nextengine.com

- Choose to SAVE thefile.
After download is complete, double click the installer file to start Installation.
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Welcome to the NextEngine
ScanStudioHD Setup Wizard

This wizard will guide you through the installation of
MextEngine ScanStudioHD.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue.

Next > ‘ Cancel

License Agreement

Please review the license terms before instaling MextEngine ‘d

ScanStudioHD,

MextEngine End User License Agreement

MEXTENGINE, INC. SOFTWARE LICENSE AGREEMENT 2
3D DESKETOP SCANNER AND SCANSTUDIO SOFTWARE
PRODUCTS

'These license terms are an agreement between vou and NextEngine,
Inc. Please read thetn. They apply to the software that accompanies  «

IF you accept the terms of the agreement, select the first option below, You must accept the
agreement to install MextEngine ScanStudioHD, Click Mext ko continue.

@ Accept
) Decline

[ = Back ” Next > 1[ Cancel ]

Accept the License Agreement and click

Choose Install Location
Choose the folder in which to install NextEngine ScanStudioHD.

Setup will install NextEngine ScanStudioHD in the following folder. To install in a different
folder, dick Browse and select another folder. Click Mext to continue.

Destination Folder

Browse... |

Space required: 149.6MB
Space available: 161.1GB

‘ < Back H Next > WI Cancel

It is recommended to install in the

Choose Components
Choose which features of NextEngine ScanStudioHD you want to
install.

Check the compaonents you want to install and uncheck the companents you don't want to
install. Click Mext to continue.

Select components toinstall: [ scanstudioHD Deseriplian
3D Scanner USB Driver
Scanning Components
Space required: 149.6MB
‘ < Back H Next > ‘ I Cancel |

Every box should be checked and then
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Choose Start Menu Folder

Choose a Start Menu folder for the NextEngine ScanStudioHD
shortouts,

Select the Start Menu folder in which you would like to create the program's shertcuts, You
can also enter a name to create a new folder.

MextEngine ScanStudioHD

Accessories -
Administrative Tools T
Dropbox

FileZilla FTP Client
Games

iTunes
Maintenance
Mogzilla Firefox
Mogzilla Thunderbird
NextEngine
MNVIDIA Corporation g

[ Do not create shortouts
Mullsoft Install System w2, 45

m

[ <Back || msal | [ cancel

Click to Install the Software

Welcome to Setup A ﬁ’.ét Fra mework

Be sure to carefully read and understand all the rights and restrictions described in the
license terms, You must accept the license terms before you can install the software,

MICROSOFT SOFTWARE SUPPLEMENTAL

Press the Page Down key to see more text,

(%) 1 have read and ACCEPT the terms of the License Agreement
(100 NOT ACCEPT the terms of the License Agreement:

[[]send information about my setup experiences to Microsoft Corparation,
Details regarding the data collection policy

Download File Size: 103 MB
Download Time Estimate: 4 hr 11 min (58 kbps)
27 min (512 kbps)

The latest version of .net isrequired to

Installing
Please wait while NextEngine ScanStudioHD is being installed,

Extract: wdapil010_&4.dll... 100%
[ (7 Nexténgine ScanStudioHD Setup

h Stop - Please unplug your 3D Scanner before proceeding.

rullsoft Install System vz, 45

<Back || Mext> | [ Cancel

Make sure the scanner is unplugged
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Completing the NextEngine
ScanStudioHD Setup Wizard

NextEngine ScanStudioHD has been installed on your
computer,

Click Finish to close this wizard.

< Back Cancel

Once Installation is complete click

- For an SD scanner and ScanStudio 1.7.3 you will need to be logged in as an administrator to install
and run the software. For HD scanners running HD 1.1.0 and newer you do not need administrator
privledges on the computer.

Connect

- Connect the scanner to the computer's USB port

- For XP and Vistaawindow will appear alerting you that new hardware has been detected.
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Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard [%

This wizard helps you install software for:

MNestEngine Desklop 3D Scanner

'\'_'_\) If your hardware came with an installation CD
“4&2 or Hoppy disk, insert it now.

‘what dao you want the wizard to do?

(&) Install the software automatically (Recommended)
(2 Install from a list or specific location [Advanced)

Click Nest to continue.

Select option to Install the software

Fou ew Hardware Wizard

Please wait while the wizard searches... .

gﬁ MNestEngine Desklop 3D Scanner

Q

;B

Camd v | (o)

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software far:

.—Eu‘i MewtE ngine Desktop 3D Scanner

ks

Click Firigh to close the: wizard

When the wizard has completed the

- For Windows 7 the drivers should automatically install once you plug in the scanner.

@‘ SCANSTUDIO [>
o HD

The scan arrow

Online
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If you are connected to the internet activation is very simple.

B, SIGN-IN

To activate ScanStudio HD, please enter your e-mail address and password.

@ N Account: (email address)
D)%

i | Password:  (personal code)
k‘, & senp

Y ou will be asked to sign-in the first

- If your computer is connected to the internet it should automatically detect your computer and
validate your ScanStudio license.

- Go to Help, About ScanStudio to see which version of ScanStudio you are running
- Click on Support and go to My Software to see your license status.

Offline

Y ou do not need an Internet connection to use ScanStudio.

If your computer is offline you will seethis

- Please go to this link http://support.nextengine.com/license/setup.
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Enter in the requested machine information

Y our license will be eemailed to

- Transfer the license file to your offline computer viaa USB drive.
- Save the license file on your computer.
- Click the license file to launch ScanStudio.

License

ScanStudio Coreor HD Licensing:
- Core or HD can be installed on multiple computers.
- If your scanner says HD on the front you will want to run HD, if not run Core.

ScanStudio CAD Toolsand HD Pro Licensing:

- CAD Toolsand HD PRO are assigned to a single username and can only be used on one computer
per license.
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B My Software

Here is a summary of your NextEngine software:

a“ ScanStudio HD
O~ oN

ScanStudio HD PRO
ON

ScanStudio CAD TOOLS

To activate, click where it says OFF and then it will say Activating followed by

License Transfer Procedure

- Click on Support inside of the application.

- Go to My Software

- Y ou need to turn the software OFF on the old computer before activating it on a new machine.

*|f you have a question about your license please click ASK and someone from technical support will
help you.
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2.3 Hardware Installation

Scanner

Installing the Scanner:

- Get your USB and power cords out of box

- Plug power cord into outlet and back of scanner

- Plug USB cord into back of scanner and computer USB port
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Note: USB 2.0 isrequired to handle the large volume of 3D data and images.

AutoDrive
Setting up the AutoDrive and PartGripper:

AutoDrive

- Screw PartGripper into one of four corner sockets on AutoPositioner
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- Tighten Platter on PartGripper

- Rotate Post clockwise (about 6 turns) to tighten PartGripper into AutoDrive

Tripod

Scanner and Tripod

Thereis ascrew hole on the bottom of the scanner for attaching the scanner to atripod
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Next Step: Download and install ScanStudio -> or if already installed start your first scan
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2.4 Customizing ScanStudio HD

File M anagement

-Each new scan isnamed 3D_Scan_## where the ## gets incremented to ensure a unique filename for
each new scan.

-When you capture the first scan in amodel, you can specify the filename by entering it in the yellow
status area in top bar of the Scan Setup Panel:

MODEL [30_5can

-A new folder will be created in your scan results directory with the specified name. Your SCN and
JPEG files will be saved into that folder as the scan is captured.

-When you do aFile-Save As, ScanStudio will save all of the needed files (SCN, JPEGS, etc.) into the
directory you select, so you should be able to delete the 3D_Scan_## directory once you've done a
File-Save As.

-File-Save should save your current SCN file wherever it resides, so it should save into the

3D_Scan ## directory unless you have performed a SaveAs or named the model at scan time, at which
point it would save into your specified directory.

Preferences

-The Application Preferences Dialog is available from the Edit-Preferences menu and can be used to
customize ScanStudio to fit your usage
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ScanStudio HD Preferences @

& Customize 5canStudio HD by changing the application

Scan

Directory to Save Scans into:

Browse...

Align

Align Settings.

Polish
[¥ Enable Model Backups ¥ Display Settings for AutoTrim

v Unload Model ‘wWhile Polishing
(to save memory for large madels)

2D Texture Display [tun off to save memary for large madels);
* Full Resalution " Low Resolultion " Mo Testures

[¥ tiap 20 Testues to Palish Tools [Fuse, Simplify, Buff, etz

Performance...

Scan

-By default, the scan save directory is located under your My Documents\My 3D folder under your
username.

-Y ou can customize the directory after installation

Polish

-Turn On/Off Model Backups which can be used to undo changes and restore from corrupted files
-Optionally display a settings dialog as part of AutoTrim

-Turn On/Off the unloading of models while Polish to help save memory

2D Texture Display
-Enable/disable texture loading and display (can be disabled to save memory).
-If it is disabled your model will only be displayed in solid mode.

Per for mance

20 Testure Display [tun off to save memory for large models).
& Full Resolution " Low Resolultion " Ho Tesures

v tap 2D Textures to Palish Tools [Fuse, Simplify, Buff, ete ]

Ferfoimance.

Click on Performance to select additional
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System Performance Preferences E]

a Customize your ScanStudio HD System Performance

¥ Prompt to Upgrade Memory v Prompt to Upgrade Graphics Card
¥ Monitor Memary Usage v Monitor Hardrive Space

r Graphics Card Caching
[requires ScanStudia HD restart]

Cancel

Prompt to Upgrade Memory
-Optionally check your system for the minimum RAM needed to run ScanStudio (awarning is
displayed at application startup if your system does not meet the 2GB min. requirements)

Prompt to Upgrade Graphics Card

-Optionally check your graphics card and warn if it is not compatible with ScanStudio (awarning is
displayed at application startup if your graphics card is not supported).

Enable/disable graphics card caching for higher rendering performance.

Monitor Hardrive Space
-Optionally monitor your free hardrive space and warn if your system is running low.

Monitor Memory Usage
-Optionally monitor the amount of available memory (RAM) and warn if your system is running
low.

Graphics Card Caching

-Enable/Disable graphics card caching.

-If you have an ATI graphics card and experience USB issue you will want to turn this off.

-If you are working with large models and are having a slow response moving the model on the screen
you will want to enable this.
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Chapter 3

Scan Process
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3.1 Setup

Surface Prep

Prepare dark, shiny or transparent objects using included tools to help the lasers capture the data.

Y

Powder: Talc

Testing has also shown that a spray powder like Magnaflux Spotcheck SKD-S2 Developer works
well for prepping objects prior to scanning.
Hereis alink to the site where you can purchase. M agnaflux Buy Page

Magnaflux Spotcheck

Other spray alternatives such as foot powder spray or white hairspray can be used as well:
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White Hairspray

White Hair spray Buy Page

Alignment Prep

It may be helpful prior to scanning to make alignment marks using the alignment pen. These marks
will make it easier to place pins and identify locations on the object. Alternatively, the 3D geometry
that the Scanner captures can be used to align scans.
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3.2 Controls

Mouse Controls

e center s
to rotate without selecting.
Mouse
Controls

- Right click to zoom.

- Left click to rotate the model.

- Hold down the left and right buttons together to pan.

- Use the center scroll button to pan without selecting an area during trim.

Starting and Stopping

- Click the Start button to run the scan

’H;J" __, NSTUDIO D

- Click the Stop button to stop the scan

::",J‘ _'.-‘r.=.lf-I STUDIO @

NextWiki Support Center
The SUPPORT button will take you to the NextWiki Support Center.
D 9.0 |
o |

Click on
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Browsing

- Click on the Close button to close a scan before starting a new project

SerminGs  SUFFORT  CLOSH

- Click on the Browse button to open a previously saved scan

@a%ANSTUDIO D
SCAN BROWSE

Open
Look in: l\‘_i 30 _Scan _'J [ &F BE-
ilfjraw

| thumbnails

;QSD_S:an‘scn

@ Scan_Backup. scn [%

File name: | Open !
Files of type: |NextEnglns 30 Model Files [F.scn;™ nzip) ;j Cancel

[ Open as read-anly

Al
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3.3 Scan

Intro

- Enter the Scan Panel by clicking the Scan button

i
| SCANSTUDIO B
o5

- Customize your scan name in the yellow toolbar

IrMoDEL rsu,Scan : . : : : = _]T

—

Thereare 3 main types of scans:

SCAN FAMILY AUTO @ MULTI DRIVE

a. a
POSITIONING 360 .l BRACKET . SINGLE

DIVISIONS A

360:

- Select the "360" scan option in the scan panel to scan the object from every angle.

- The number of divisions will control the degree of rotation between scans and the total number of
scans

- The individual scanswill be grouped as afamily.

Bracket:

- Select "bracket" scan in the scan panel to scan three consecutive angles.

- The number of divisionswill control the degree of rotation between scans
- The three scans will be grouped as afamily. More on Scans and Families

Single:
-Single scan of the object from one angle.

Speed

Precision:
Choose MACRO or WIDE distance based on object size and desired resolution
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| macro

WIDE

EXTENDED e
MIN IDEAL MAX

Macro = 0.005" accuracy, 3x5" field of view
- Place object 6.5 inches from the front of the scanner

Wide = 0.015" accuracy, 10x13" field of view
- Place object 17 inches from the front of the scanner

Extended = 0.015" + accuracy, 16x22" field of view
- Available with HD PRO
- Objects can be placed up to 30" from the face of the scanner

Speed:

ScanStudio CORE
Choose Standard, Quick or Fine scan speed based on desired scan time and quality

Precision MACRO 005"
Speed STANDARD| | 05 sec

Precision

Speed

POINTS / IN.2

TARGET DARK NEUTRAL

HD HD PRO
Points/IN? Triangle Size Points/IN2 Triangle Size
1 HD 40k(2x) 0.0050" 160Kk (1x) 0.0025"
2 ATR(3x) 0.0075" 40k (2x) 0.0050"
3 A0k (4x) 0.0100" 17k (3x) 0.0075"
4 sSD 4.4k(3x) 0.0150" 10k (2x) 0.0100"
5 2 5k{dx) 0.0200" 4 4k (3x) 0.0150°
| 6 1.6k{5x%) 0.0250" 2.5k (4x) 0.0200"
7 Quick 1.1k{4x) 0.0300" 2.0k (3x) 0.0225
8 TOO(5x%) 0.0375" 1.1k (dx) 0.0300"
9 500(6x) 0.0450" 700 (5x) 0.0375
Macro Reference Table
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Speed Decimation

HD HD PRO
Points/IN2 Triangle Size Points/IN2 Triangle Size

1 HD 4 4k(2x) 0.0150" 17k (1x) 0.0075"

2 2.0k(3x) 0.0225" 4.4k (2x) 0.0150"

3 1.1k(4x) 0.0030" 2.0k (3x) 0.0225"

4 sD 500(3x) 0.0450" 1.1k (2x) 0.0300"

5 280(4x) 0.0600" 500 (3x) 0.0450°

6 180(5x) 0.0750" 280 (4x) 0.0600"

7 Quick 125(4x) 0.0800" 220 (3x) 0.0675"
(8 B0(5%) 0.1125" 254 00%00 |

9 55(6x) 0.1350" 80 (5x) 0.1125"
Wide/Extended Reference Table

Tips

- For ScanStudioHD, goto Scan -> Settings -> Texture Capture Mode - and choose Monochrome for
faster scan speed.

- Choose Fine or HD Speed for the greatest resolution.

- Choose Quick Speed to capture data the quickest with lowest resolution (not recommended for most
parts).

Position
- Orient object in viewfinder using Rotate buttons

Turn/Step Arrows:

- Oneclick on aTurn Arrow rotates the AutoDrive a single increment for more precice positioning.
- One click on a Step Arrow rotates the AutoDrive one division.
- For example, if the divisionsis set at 4, clicking on the step button will rotate the object 90 degrees.

- The left arrow rotates the object clockwise.
- Theright arrow rotates the object counterclockwise

Note: The AutoPositioner should only be rotated using the Rotate Arrows and should not be done
manually.

Region of Interest
- Drag the cursor around the object to select a smaller scan area
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Regenerate

- Since the raw scan datais saved at scan-time, you can regenerate the points at any time with different

point-generation settings.

- These settings have the same effect as the sliders on the scan setup screen.
- Re-Genis particularly useful for changing the decimation value after a scan has been compl eted.

Steps.
- Click on Fuse, Re-Generate Scan(s)

File Edit “iew Scan Align BENEEM Polish  Measure CAD |

—
k can(s). .. |
SERNSIOD) s

HD Yolume Merge Scans...

- Select new scan settings for reprocessing

Re-Gen Settings
Q Regenerate points from the raw scan data,
" Selected Scan " Selected Scan Family (" Entire Model

L
Simplification: ;2 J

Mare Triangles Less Triangles
Smooth iE J

Rough Smooth
Haole Filling ;2 j

Keep Holes Fill Holes

T Fiestore Trimmed Data

Back Help... I Re-Gen

- Restore Trimmed Data: Choose this option to restore the trimmed data from either a single scan,

family or the entire model.



Next Step: Remove unwanted areas such as the PartGripper using Trim or Align your scans to make a
complete model -> . For tips on viewing your scan ->

- If you have any further questions, please click on the Ask? button.
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3.4 Align

Intro

Note:

- Prior to scanning, it may be helpful to make alignment marks using the alignment pen.

- These marks will make it easier to place pins and identify locations on the object.

- For the Palm Tree image below, the markings on the model can be used for our reference points.

Selecting Scansto Align
- Double click on thumbnail of afamily to separate the family into individual scans

Click on Align to enter

- When you enter Alignment, you'll see a split screen view
- The left side shows an assembly of scans/familiesthat are already aligned
- The right side shows the next piece that you're attaching to that assembly
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- The green side contains scans and families that are aready assembled
- The blue sideisfor piecesthat aren't part of the assembly yet
- To break apart or assemble your model, simply drag parts from one side to the other

Single Family

Alignment for 360 or Bracket Scans
- Place 1 pin on a common location between 2 scans within the family.
- Drag the pin to the location or double click on the point to place the pin.

Attach Scans
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- The yellow status bar will walk you through the process
- Click "Attach Scans' to add your scan to the assembly

- Click File > Save after each alignment in order to save pin locations
- Y ou can detach a scan by dragging it from the green to the blue and then you can adjust the pin.

AutoAlign

AutoAlignment uses previous AutoDrive alignment information to position the scans relatively close
then refines the alignment to accurately align scans using the AutoDrive as they are captured, without
requiring any user input.

AutoAlignment will result in accurate alignments if the AutoDrive and Scanner are close enough to
the same relative position as the last manual turntable alignment (for each depth range).

For Example:

- Start up the scanner for the first time and place the turntable where you want it.

- Do your first scan and manually align by placing pins.

- Then if you scan again either that object or a different object without moving the turntable with
respect to the scanner it will auto-align.

- Y ou can then restart ScanStudio or start a new scan and as long as the turntable is not moved it will
auto-align.

- If AutoAlignment does not result in an accurate alignment, the standard Align tool can be used to
place correspondence points and align the scans.

MultiFamily
- Multiple families can be aligned together.

- Place 3 pins on common |ocations between the 2 families
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S Aiech Scans | Jun 0D sEs eis s U Al mere Siispar.

e 0o

Third pin placed in back

Attach Scans
- Theyellow status bar will walk you through the process
- Click "Attach Scans' to add your scan to the assembly

T -
You have placed 3 pins

[4 Attach Scans |

- Click File > Save after each alignment in order to save pin locations
- Y ou can detach a scan by dragging it from the green to the blue and then you can adjust the pin.

Next Step: Onceit's al put together, learn how to trim and fuse your scan data ->

Align Settings

Advanced Settings
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Global Alignment Settings @

a Globally Align pour scans powered by RapidForm,

Max lterations: 1 ﬂ

Sample ratio 0.24

v Ignore Outlier Vertices [~ Allow only small transform

Cancel

Max Iterations
-Input a value which limits the number of times of iteration of the fine alignment.

Sample Ratio

-1/1, 14, 1/9, 1/16, 1/25, 1/36, /49 and 1/64.

-If you are dealing with alarge data set, you may sampleit. Doing this, the registration result won't be
sacrificed, but the processing time greatly decreases.

Ignore Outlier Verticies
-If checked, datawhich isfar from the average will be ignored during calcul ation.

Allow only small transform

-The entire overlapped region is considered while assuming that the initial alignment is already well
done.

-It is recommended to check this option if there are few geometric features in the overlapped region.

Fixing Scans

When aligning multiple families it may be beneficial to lock the individual familiesin place so that
any future alignment does not disrupt the already aligned families.

Fixing a Single Family
-After your single family alignment is complete (double click on the family if you need to expand it
out), then go to Align, Settings.

Sl Fuse Polish Measure CAD Help
Start
Stop

Refine Alignment

Auto Fix Aligned Scans

Remove All align Infa

Global alignment (powered by RapidForm)

-Check the box "Fixed (will not be moved by alignment)" for scans A1-An. Thiswill lock the
individual scansin the family and not be moved with future alignment.

-If you check the Fixed button for the Family A tab, then thiswill lock the entire family in place and
not just the individual scans for that family.
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Display align freedom settings

Scandd | Scans | ScansE | Soan
Farily & Seandl | Seand? | Scandd |
Freedom

v Fied [wil nat be moved by alignment]

Inches Degrees
delta delta a [:E
delta " delta b:
deltaZ. delta c:

Tumntable scan

-

Cancel

Fixing Multiple Families
-For multiple families, go to Align, Settings and check the box "Fixed (will not be moved by
alignment)" for the families that have been sucessfully aligned and wish to be locked in place.

Display align freedom settings

Farily & | Family B 1 Family C 1
Freedam

[ Fized [will nat be moved by alignment)

Inches Degrees
delta delta &
delta delta b:
deltaZ: delta c:

Turrtable scan

¥ Enable Tumntable Alignment on this family

Cancel

Example:

- Starting out with three families (One 360 and two brackets)

- Attach Family A to Family B (both families are not fixed)

- Go to Align, Settings and check "Fixed" for Family A and Family B (They are now locked in
position)

- Proceed to attach Family C to A and B.

- After C issucessfully aligned, then go to Align, Settings and fix Family C

- Repeat for any additional family attached.
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3.5 Trim

Intro

- Back up your scan file as a different copy unless ScanStudio has not done so already.

Click the "Trim' button in the

- Click the cirlce/sguare/square selector/poly selector button in the toolbar to select data

- Select the area on the scan to be removed and continue selecting until all unwanted areais
highlighted

- To remove selected area, click on the "Trim" button in the toolbar

- Continue the process until al unwanted area has been removed

N —

Before Trim After Trim

Deselecting

- If an areaisincorrectly selected it can be deselected before trimming takes place.
- To deselect an areq, click on the "minus sign" in the toolbar, which will turn the selectors to blue

- Then click on the area to be desel ected.
- Click on the "plus sign" in the toolbar to return the circle/square to red and resume selecting areato
be removed
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- Select "undo” under Edit in the toolbar to undo the last trim. (Thiswill only work if you have
Enabled Model Backups)
- Y ou can also restore trimmed data through Regeneration of your scan found here: ->

Navigating

- Click on the "pointer button" before zooming or repositioning the object

- Drag object up/down while right clicking to zoom.
- Drag the object while holding down both mouse buttons to pan ->.
- Hold down center scroll to rotate object without selecting any areas.

WhentoTrim

- Y ou can trim completed individual scans of 360/bracket scans while other scans are finishing.
- Before alignment you should not trim away parts of the object, only parts of the PartGripper.

- After alignment you can trim overlapping data to improve fusing/merging.

- Double click on the aligned family and drag the scan to be trimmed into the blue thumbnail bar

e

Next Step: Fuse your scans to remove any remaining overlap -> or align your scans if needed ->

AutoTrim

- Auto-trimming automatically detects and removes data that was captured at a steep angle relative to
the line of sight of the scanner.
- This can be useful in removing data that may negatively affect aignment or blending.

- Auto-trimming is available under the Polish menu and should be run before aligning, fusing or
merging multiple scans together.

Iﬁ@ﬂ Measure CAD  Help
Remesh (fill hales)... !

Simplify {reduce triangles)...
Buff (smooth)...

Fill Holes. ..

Clean Defects

- With this option selected you can choose the angle for trimming.
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AutoTrim FS_<|

@ Autarnatically trim unwanted data by specifying a maximum tiangle angle or size.

" Selected Scan * Selected Scan Family ™ Entire Model

Maimum T —— J— (3] degrees

Trianale &ngle:
Less Data More Data

M awimum —_— Ji 0067 inches
Triangle Size:

Less Data More Data

AukoTrim

Back | Help...

If you have any further questions, please click on the Ask? button.
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3.6 Fuse

Fuse

The Fuse tool Volume Merges, Remeshes, Fills Holes and Simplifies your aligned scan data.

- Ensure that the data that you would like to fuse is aligned in the green section of the bottom view
bar.

e e

Click Fuse

& =N Hooazs! )

[5]

Choose Simplification Level

- Enter the desired deviation tolerance for any mesh simplification (decimation)

- 0.00" simplification will not simplify the data

- Increasing the simplification will simplify your model and make the file size smaller.

- It will perform intelligent simplification, which keeps more pointsin detailed areas and fewer points
in larger planes.

¢ =X [ 00025 @

[
Click to enter Settings

Fuse Settings E|

a Fusge your scans into a single mesh without overlap.

% Create watertight model

" Fill holes

" Mo hole-filing

Terture Blending - Ji 10 pisels
Fiesolulion Ratio R

Mote: For thin objects. or objects with shaip edges, set Resolution Ratio lower [0.2 to 0.5).

- The Hole Filling Slider controls the max. circumference size of holes to fil.
- Control how much blending of the textures to perform (to account for brightness variations):

- Resolution Ratio determines the new average vertice length in relationship to the current length.
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- Valueslessthan 1 will decrease your triangle size. Vaues greater than 1 will increase your triangle
size.
- It isbest to keep thisat the default of 0.9.

Click FUSE

mFuse ﬁm@“;_ @ w ﬁ

A new family containing the Fused resultsis

Volume Merge

The Volume Merge tool eliminates the overlap from multiple scans and merges them into asingle
mesh.

Volume Merge can be used in place of Fuse if you do not wish to Remesh or Hole Fill your scans.
To Merge multiple scansinto a single mesh:

- Ensure that the scans to merge are in the green section of the bottom view bar.

Select Volume Merge
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Volume Merge Settings
Merge your scans into a single mesh without overlap
uzing a Yaolume Merge approach.

Fesolution Ratio: = ﬂ

Mate: For thin objects, ar abjects with sharp edges, set Resolution
Ratio lower [0.2 to 0.5).

Back Merge

Set the Resolution Ration

- Controls the size and amount of triangles that will be in the merged result.

- It isbest to keep it at the default of 0.9.

- Vaues from 0-1 will result in smaller triangles than those presently in the scan.
- Values larger than 1 will result in larger triangles with a possible |oss of detail.

@ e q FScan icading complece ‘H’\ = [ ooezs’ B

A new family containing the Merged resultsis

The Merge process will not automatically fill holesin the mesh where there is no scan data.
Y ou can use the Remesh option after a Merge to create a water-tight mesh (more info: ->).

Fusing Large Models

- The number of points that can be merged or fused at one time is dependant on the Computer Specs.
- To fuse/merge larger models we recommend these specs:

CPU:
Dual Core, Quad Core or i7 processor

Memory:
4+ GB RAM
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Graphics Card:
512+ MB GPU (Dedicated, non-integrated)

Operating System:
Windows XP 64 Bit
Windows Vista 64 Bit
Windows 7 64 Bit

Y ou can check the number of pointsin your model under File->Model Information.

Edit WYiew Scan Align Fuse Polish
Mew Chrl+M
Cpen... kel O
Close
Save Chrl+s
Save fs..,

Import... Chrl+I

1 palmtree

2 palmtree

3 3D _Scan_36
4 part2

kml:"jEI Information. .. Chrl+Shift+1

Cleanup Temp Files {*.scne)

Exit

Model Information E

g File: |C \Documents and Settingshsarahbiy Documentsiiby 30 4palmtreehpalmire

ID: 7106015¢c-2390-4dbi-99bE-53d4d87EdedE
Entire Model: 1.715501 Paints 3,357,465 Triangles

Attached Data: 111,143 Paints 201,310 Triangles
[Green Section]

To reduce the number of pointsin your model Regenerate your data a higher simplification level.
See next section for instructions for regenerating.

Regener ate

Since the raw scan data is saved at scan-time, you can regenerate the points at any time with different
point-generation settings. These settings have the same effect as the sliders on the scan setup screen.

Re-Gen is particularly useful for changing the simplification value after a scan has been completed.
Steps:

File Edt Wiew Scan  align BGEEEN Polish  Measure  CAD

Click on Fuse, Re-
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Re-Gen Settings

& Regenerate paints from the raw scan data,

" Selected Scan & Selected Scan Family " Entire Model

|

Simplification: |1 )
More Triangles Less Triangles

Smaath 1 )'
gh Smocth

Hale: Filling 1 )I
Keep Holes Fil Holes

[ Restore Trimmed Data
Back. ‘ Help. | Re-Gen

Select new settings for reprocessing

- Higher Simplification values will result in fewer points in the model.

- Simplification level of 2 will result in 1/4 of the original data, level 3 will result in 1/9 of original
data...

- Simplification can be increased and decreased at any time without losing original data.

- Restore Trimmed Data: Choose this option to restore the trimmed data from either a single scan,
family or the entire model.

Texture Quality
Texture Blending

- Prior to fusing there is overlap between scans.

- When you fuse amodel the best 3D data for each point is kept and the rest is removed to create a
single mesh.

- There may be varying shadows on the final fused result depending on which 3D data and associated
texture remains post fuse.

Tipstoimprovetextures:
- Ambient lighting- Minimizing the ambient lighting in the room can help improve textures.

- Object Distance- If you are repositioning the object make sure to keep the same approximate distance
to reduce color variation.

- Shadows- Try to minimize shadows as much as possible. Keep in mind the PartGripper can cause
shadows. Prior to scanning you can preview the rotation using the STEP and TURN buttons in the
scan panel. If necessary you can adjust the position of the rotations to reduce shadows. If you have a
single scan with an extreme shadow you can try to trim out the shadow as long as the data was capture
from adifferent angle.
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3.7 Polish

Hole Fill

- Enter the Polish panel.
SEHEBEHOP

- Select the Fill tool.

o

4 ke ispiayed [_Tm Eﬂ ==

Use paint tools to select holes to fill

Holes are automatically detected

Note: Please make sure that when using the Fill tool, you are working with afused, merged or asingle
scan model.

- Use the selector tools to select the holes that you would like to fill.
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.
6_ :‘I:‘;!IM 1005 10 select holes 1o fill m E:;] E

Selected holes will turn orange

- When you finish your selection(s), select the Fill button to permanantly commit these triangles into
your model.

=======

<@ [EEETT e

After Fill
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Auto Hole Fill

To have ScanStudio automatically fill holesin the scan data:

- Ensure that the data that you would like to fill holes on is a volume merged model in the green
section of the bottom view bar.

- Select the Fill Holes tool from the Advanced Polish Menu.

File Edit Wew Scan Align  Fuse NEEMERS Measure ©CAD  Help
Auto-Trim. ..

SCANSTUDIO Remesh (fill hales). ..
m HD Simplify (reduce triangles). ..

Buff (smooth). ..

Clean Deferts

- Enter desired Hole Filling Settings.

Hole Filling Settings

@ Automaticaly fill holes in your mesh data.
Fill Method:
4 A A
T Flat ® Smaath " Curvature
Man Wertices for Each Hole: |0 j
™ Leave Largest Hole ¥ Smooth Boundaries
Back Fill Holes

a FILL METHOD:

- Flat Fill will fill the holes along aflat edge.

- Smooth Fill will fill the holes along a smooth edge.

- Curvature Fill will analyze the neighboring geometry and try to match the overall curvature.
b. MAX VERTICES: Controls the maximum number of verticesfor holestofill. Increaseto fill more
holes.
c. LEAVE LARGEST: Enable this option to leave the largest hole in the scans.
d. SMOOTH BOUNDARIES: Enable this option to smooth the vertices on the edge of the holes as
part of thefill process.

Y ou can also use the Remesh tool to automatically fill holesin merged data: ->
Y ou can alternatively use the ScanStudio manual hole filling tool to manually select and fill holes
(moreinfo: ->).

If you have any further questions, please click on the Ask? button.
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Buff

- Click on the Polish tool.

ALGn Trim Fuse F:luzu'ig cAD ouTrFuT

uuuu

- Then click on the Buff tool.

Note: When buffing, please make sure that the model is afused or merged mode!.

- Select localized datato smooth or all for the entire mesh.

K oﬂ"‘i:l"{,ﬂrn

DE /SELECT BUrE

Selected datawill be highlighted red

Settings

3. Enter the desired buff options:
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Buff Scitings

=
Mas Iterations: o =
¥ Smaooth Boundaries [ Preserve Sharp Edoes
Back Bulf

a. Buff Method: Laplacian and Loop are two different smoothing methods. The Curvature option can
be used for curvature based smoothing.

b. Buff Weight: Increase to run a higher level of smoothing (when the Loop method is used, the
number of iterationsis all that needs to be specified, the smoothing weight has no impact).

c. Deviation Tolerance: Optionally enter the allowable deviation for the smoothing.

d. Max Iterations. Increase to run more iterations of smoothing and therefore reduce more noise.

e. Smooth Boundaries: Enable this option to smooth vertices around the edges of holes.

f. Preserve Sharp Edges Enable this option to try and retain sharp edge detail.

Results

Before
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After
If you have any further questions, please click on the Ask? button.

Simplify

Note: When using the Simplify tool, please make sure that you are working on a fused or merged
model. Simplifying prior to fusing/merging will create non-uniform mesh. Please regenerate scansif
you need to decrease model size before fusing (moreinfo ->).

- Click on the Polish tool.

- Select the local datato simplify or select all.

DeSELECT
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- Choose the desired simplification tolerance from the top menu bar dlider.

| £0.0065"

- Click the SIMPLIFY button.

Before Simplify
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After Simplify

If you have further questions on the simplify tool, please click on the Ask? button.

Remesh

- Ensure that meregd or fused model isin the green section of the bottom view bar

Note: It isadvised to remesh scans that have been merged/fused. For more info: ->.

- Select the Remesh tool from the Advanced Polish Menu.

File Edit View S5can Align Fuse [EEEM Measure CAD  Help

Auto-Trim..,
SCANSTUDIO K F‘.»:-m-.:h Fill hw:-\e-.:':\..
HD Simplify {reduce triangles). ..
Buff {smooth)...
— Fill Holes. ..

Clean Defercts

Remesh Settings

Globally Remesh your scans ta fill holes and improve the
awerall quality of the mesh.

Resolution: =1
[Ratio to curent tiangle length] =T

Iv Fil Holzs Hale filling settings...

Back
Choose Remesh Settings

Resolution: Controls the size and amount of triangles that will be in the remeshed resullt.
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Values from 0-1 will result in smaller triangles than those presently in the scan.
Values larger than 1 will result in larger triangles with a possible loss of detail.

Fill Holes: Select the Hole Filling Settings to fill some or all holes.

Hole Filling Settings &

g Automaticaly fill holes in your mesh data.
Fill Method
Fiu¥ F' 3 ' 3
" Flat * Smaooth " Curvature
¥ Smoath Boundaries I™ Keeplaigest hols
™ Leave hole larger than ’—j inches in circurnf ference

Fill Method: Y ou can experiment with the different fill methods to see which works best for your
model and the sizes and shapes of the holes.

Smooth Boundaries: Select this option to smooth the boundary of the newly filled holes.

Keep Largest Hole: If your object has an opening that is part of the design select this option to keep
that hole from filling.

Keep HolesLarger Than: If you don't want to fill all holes, then you can manaully set which holes
of circumference sizeto fill.

The Remesh tool can be very useful when run after Merging Scans to create a water-tight mesh.

If you have any further questions, please click on the Ask? button.

Clean Defects

Clean Defects should be run at the end of your polishing process and can be used to automatically
eliminate any self intersecting or non-manifold triangles.

To Clean Defects in your mesh:

1. Ensure that your Merged and Remeshed model or fused model isin the green section of the bottom
view bar.
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2. Select "Clean Defects' from the Polish - Advanced menu.

File Edit View Scan Align Fuse REEER ure CAD  Help
SCANSTUDIO Remesh (fill holes)....
4 HD Simplify (reduce triangles)...
Buff {smooth)...
—————T - Fil Holes. .

Any defects in the mesh will be automatically detected and cleaned.

If you have any further questions, please click on the Ask? button.
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3.8 Orient

The Orient Tool can be used to define an origin and Orient your scan datain adefined global
coordinate space.

- Click on the CAD button from the top toolbar to enter the CAD toolbar:

e

- Select Orient to enter the Orient toolbar:

- ScanStudio will show a bounding box representation of the common view planes (top, |€ft, front,
etc.):

Settings

Rotate

- First option to rotate both bounding box with model

- Second option isto rotate the model with afixed bounding box
- Third option is to rotate the bounding box with a fixed model

Constrain
- Use the constrain buttonsto limit rotations on the x, y or z axis

Base

- Click the base button and place 3 pins on the object to define one of the common view planes of the
63 of 120



bounding box:

Faces
- Click on faces to view the front, back, left, right, top and bottom locations

Origin
- Click on the origin button and place 1 pin on the mesh to define the origin.

Notes: Mesh scan data can be globally oriented, but CAD data cannot.
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3.9 Measure

Volume M easur ement

- Ensure that your fused or merged and remeshed data is in the green section of the bottom view bar.
- Select Volume from the Measure menu:

Fuse  Measure CAD  Help

Surface Area. ..

{\ Wolume {ScanStudia Pro} E

- The calculated volume will be displayed:

Calculated Volume

a Calculated volume of the attached mesh:

19956228 cubic inches

- Thistool isonly available with the ScanStudio CadTools upgrade.

Surface Area M easur ement

- Ensure that your fused or merged and remeshed data is in the green section of the bottom view bar.
- Select Surface Area from the Measure menu:

Measure CAD Help

" . Surface Area...
b | %\u‘nlume (5canstudio Pro)

- The calculated surface area will be displayed:
Please Select the Scan(s) to Measure

a Scanz] to measure the surface area of

 Selected Scan % Selected Scan Family

Surface rea: 137-3919 sq. inches Caloulate

QK Help...

Point to Point M easur ement
- To measure a distance on a scan you can click on one point then press the letter "i* on your keyboard.
- Thiswill give you the coordinates of that point.

- Then do the same at your second point and it will give you the new coordinates along with the
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distance to the previous point.

Point Information &
~ Local Coordinat
= i z
EEEGEE] 3250965 0300963
- Absolute Coordinate
= i z
0.400481 -3.2631685 i1 273699
Distance from Previous Point: |1 859847
~ Testure:
U W
363 2683
~ Infa
Triangle Index  Vertex Index ScanlD
11879 8273 D1
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3.10 Qutput

- Click the OUTPUT button to ouput the scan model.

= = Ly

-Choose the type of file you want to output

vy o9YPH T @

TL 3DPRINT IGES STEP RAPIDWorks Solid\V MORE

Y ou can aso export through the File-> Save As option.

(ZM Edit View Scan Align Fuse Polish
Mew Chrl+M

Open... Chrl+O
Close

Save Chrl+5
Import... Zhrl+I

1 palmtres
2 5can_Backup
3 Backup_BEefore_Trim

Model Information. .. Chrl+shife+1
Cleanup Temp Files {*.scne)

Exit

Mesh Files

Save As El@l

Save in: ‘ 1) palmiree j £F E-
) Caraw
I thurbinails
My Recent & Backup_Before_Trim
Documents & paimtres
?i.. @ Scan_Backup
Desktop
My Dacuments
iy Computer
g File name: ‘ j l&l
My Metwork,  Save as type: ‘NexlEngme 3D Mode] Files [*.scn) 2 Cancel
Flaces HestEnaine 30 Moded Files [* scr] K
MNestEngine Portable 30 Model File [*.nzip)
PLY file[" ply)
~ OBJ file(".obil
STL file["st]
I RML File[™ wrl)
R filel" xpz)

- ScanStudio HD allows the export of PLY, U3D, OBJ, XYZ, STL and VRML files.
NZIP Files

- An NZIPfileis acompressed ScanStudio file that contains the SCN file and associated JPEGS
- Itisuseful if you need to transfer a scan file to a different computer.
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3D Print

Currently in development.

IGESand STEP Files

- Exporting IGES and STEP filesis only available with ScanStudio CadTools.

- For more information about upgrading to CadTools please contact info@nextengine.com.

- Mesh data cannot be exported as an IGES/STEP file.

- Insure the model contains either splines or autosurfaces in the green section of the toolbar (for more
info click here ->).

Save in: ‘E}palmtraa j = B

A Caraw
My Recent I thurbinails
5

esking
My Documenl s
My Computer
-
Q File name: “ j Save
My Metwark Save as lype: ‘ IGES Files [7.igs:™ iges] j Cancel
Places

¥ Save "Finished" Scans Onlp [Green] Units: | Millmeters =

[v Save as a Single File

Name your scan, choose the ouput units, click

Rapidworks

- Directly transfer afused or unfused model from ScanStudio to Rapidworks.
- Surfaces and Splines cannot be transferred.

v AT

IGES STEP SalidWorks

Select Rapidworks
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- Output your currently loaded model asis.

Export Settings

Q Select following options to export/open in Rapidworks.

Mate: this operation will close ScanStudia.

& Open in R apidworks

" Expart new file to Rapidwarks

|
Simplification: J
More Triangles Less Triangles
Smonth )I
Rough Smaoth
Hale Filling: )I
Keep Holes Fill Holes
-

Select which part to expart:

" Selected Scan/Family &+ Attached Famiy/Famiies  © Entire Model

Cancel Help... Ok

- If you are exporting unfused scans, you have the option of Regenerating the scan data during the
export process.

- Choose to ouput the Selected Scan Family, Attached Data (in the green) or the Entire Model.

Solidworks

- Fused or merged scans can be directly transferred to Solidworks Office Premium.
- To enable the transfer the ScanTo3D add-in must be loaded in Solidworks.

- To load the add-in go to Tools-> Add-ins in Solidworks.

For more information on using your scan data in Solidworks click here ->.

69 of 120



Chapter 4

ScanStudio HD Add-Ons
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4.1 MultiDrive

Setup

-Here are the items that are included with the MultiDrive:

Allen wrench and L Bracket AutoPostioner

-Attach the L Bracket to the MultiDrive with two flat head screws and allen wrench

-Attach the MultiDrive to the bottom of the scanner and fasten a screw underneath the scanner for
additional stability
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-Plug in the MultiDrive to the scanner

-Start ScanStudioHD and proceed to Calibration

Calibration

When starting your first scanin

-" Start" to begin the automated calibration process (We suggesting using the palm tree included with
the MultiDrive)

-" Skip" if you wish to proceed to the scan panel and choose

-"Learn More" to be directed to this help page.

-Thisfunction is available for re-calibration when alignment resultsin an error or when the MultiDrive
was detached and is reattached.

Scan Process
Q NEXTENGINE %

After calibrationis
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POINTS 1IN

TARGET

TIME

MEMORY

TIPS Vorlty Sellings andl click Start 16 seai

A new scan panel will be loaded when

-Five families are now available for predefined settings for Positioning, Divisions, Start Angle, Tilt
Angle, Points/IN"2 and Target

-Clicking on the family name will enable the tab to edit the settings.

-To enable or disable afamily, simply check or uncheck the circle next to the family name.

-Starting positions can be set for both the initial and tilt axis by moving the slider bar arrow.

-The start axis has the full 360 rotation and tilt axisis bounded to -35 to 45 degrees.

-Usethetop dlider barsto visually set the starting and tilt positions. (Thiswill update the settings for
the scan family)

TR | (e
TURMN TILT

-Select the scan settings for each tab and check the tabs you want to have scan.
If the setting for atab have been adjusted, but the tab is not checked it will not scan.
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-All MultiDrive scans are to bein MACRO mode.

-Select a ROI for your model to prevent the MultiDrive from being scanned in for certain tilt angles.
-If additional scans are needed, enter scan panel and position the model by using different starting and
tilt angles to capture additional scans.

-If you physically adjust the part, then a 3 pin alignment will be needed to align.

-When finished, trim unnecessary data and "Fuse" or "Volume Merge" the model for export: ->

Troubleshooting

Switching between AutoDrive and MultiDrive
- Simply plug in an AutoDrive to display the proper Ul.
- When reattaching the MultiDrive, make sure to recalibrate as needed.

-When more than 5 Scan families are required, then just click on scan to enter the scan panel, and you
can add 5 more new sessions. These scans should auto align to the previous scans assuming all the
movement and rotations were done by the turntable. If they don't auto-align, just drag the scansinto
the green and refine (no pins required)

-Force Calibration. If your scans are not coming in aligned, you may need to run aforce calibration.
Y ou can do this from the drop down menu, Align, then go down to Calibrate MultiDrive

Dental

Recommended Scan Settings for Dental Cast Models
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SCAN FAMILY

ONING

NELTRAL

RANGE

Family A Divisions: 6 Tilt: -10

SCAN FAMILY

POSITIONING .I_I 360

Family B Divisions: 6 Tilt: 45 degrees

-Use the HD speed for higher resolution
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4.2 HD PRO

ScanStudio HD PRO
4x ture
si eed will capture 4x the number of data points

SCANSTUDIO HD PRO

4x Data Capture
HD scan speed allows for a maximum point cloud resolution of .0025", thereby capable of capturing
finer details and smaller objects.

Extended Wide M ode Scanning

In the scan panel select Extended mode ito increase the depth range to 30 inches from the scanner.
The maximum field of view in Extended modeis 16 x 20". There will be a degradation in the accuracy
of the scan results at these distances, it is suggested that you scan white objects for best results.

Faster Laser Scan Time
With HD PRO activated the laser scan timeis nearly twice as fast.

Activating HD PRO
To activate HD PRO click on Help>My Software and activate on the My Software page.

To purchasetheHD PRO licensevisit the buy page here.
This softwarerequiresan HD capable scanner. For moreinformation click the ASK button
below.
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4.3 CAD Tools

Intro

ScanStudio CAD TOOLS - Formerly ScanStudio PRO
Auro

cing
NURBS surfaces to define your object
of parallel splines defined by the profile curves of your object

port
Ability to export both IGES and STEP files from ScanStudio to use in your CAD/CAM software

SCANSTUDIO CAD TOOLS

Auto Surfacing
1 - Button creation of NURBS surfaces. CAD TOOLS creates a patch network of surfaces on your
mesh models for easy IGES and STEP export.

Spline Creation
Defined spacial splines can be created with ease. Simple curves are traced from your mesh models
and are great for referencing size and shape.

File Export
Easy output of Splines and Surfaces as IGES or STEP.

Activating CAD TOOLS
To activate CAD TOOLS click on Help>My Software and activate on the My Software page.

To purchasethe CAD TOOL Slicense visit the buy page here.
For moreinformation click the ASK button below.

Spline

The Spline Tool can be used to extract boundary curves from your mesh data.

- Ensure that the Fused mesh data that you wish to convert to splinesis in the green section of the
bottom view bar.
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SEB0OL0P

QuTpuT

Sdlect CAD

Select SPLINE

- ScanStudio will automatically calculate and display a bounding box which can be used to define the
plane cuts to use to extract the boundary splines:

e

SFLINE.

AXIS button to change which face from

======

SPACING dlider to control how far apart

The BOUNDS tool to control which

{000 N, <142}

BounD:

=T % O ED

ORIENT tool to position the mesh data
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Use the Rotate tools to move either the mesh data, the bounding box, or both.

The Constrain tools can be used to limit rotation along a particular axis.

The Base tool can be used to define one of the planesin the bounding box by placing pins on the
mesh

——1 e Fa BB

Click SPLINE to complete

The set of splines created will be added to a common "Spline" family off of the root of the model.

AutoSurface

The AutoSurface Tool will automatically create a patch network of surfaes from the mesh model.
This can be easily exported as an IGES or STEP file.
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