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Training is required before using this equipment. 
Reservations are required when using this equipment. 
 
 

                                   
 


ADDITIONAL COSTS 
 
Creaform positioning targets. 
You will need to attach positioning targets to the parts to be scanned. NIS supplies the targets for 0.20¢ each.  
 
External Flash Drive or Hard Drive 
Bring your own flash drive or external hard drive to save your files for future use. Each scan can use over 1 GB of memory.  
 
 
WARNING: DO NOT LOOK DIRECTLY AT THE LASER. 
 
PHOTOSENSITIVE WARNING: STROBING EFFECT. 
A very small percentage of people may experience epileptic seizures or blackouts when exposed to certain kinds of flashing lights or light patterns. These persons, or even people who have no history of seizures or epilepsy, may experience epileptic symptoms or seizures while using some functions of this scanner.  
If you experience any of the following symptoms -- dizziness, altered vision, eye or muscle twitches, loss of awareness, disorientation, any involuntary movement, or convulsions -- IMMEDIATELY discontinue use and consult your physician. 
 	 






PREPARING YOUR OBJECT 
 
Open 3D Scanner Storage Case.  
[image: scanner storage case] 
 
 
Some materials and surfaces are not able to be scanned directly. You may experience difficulty with the following surfaces: 
[image: scanning capabilities of differeing surfaces] 
 
Recommendation: Always try scanning your object normally. If your object does not scan properly it will have large holes in the software. Example: 
	 [image: shiny red drone]                          	 Scan (top of drone did not scan) 

	Top of drone (shiny red)  	 	 	 
 
If your object does not scan properly you can try: 
· Applying a 3D scanning spray (see NIS staff) 
· Try scanning at different angles  
· Covering your object with masking tape  
· Painting your object 
 
 
 
Select which targets to use. 
-  Less sticky (use for most surfaces) 
+ More sticky (use for slippery, smooth metals, or curved surfaces) 
[image: Positioning target aka tracking dot boxes] 
 
 
Place targets on your object. The distance between most targets should be about the distance between your pinky and pointer fingers.  
[image: sample USA stone artpiece with tracking dots] 
For locations with high curvature, you may need additional targets. 
[image: closeup of USA stone artpiece with additional tracking dots near high curvature areas] 
Place your object on the turntable, which should already have targets affixed.  The turntable is stored in a separate location. Ask NIS staff if you need help finding it.  
[image: stone USA artpiece on scanning table] 
PREPARING THE SCANNER 
 
Remove the scanner and three cords from the storage box. 
[image: scanner with power and data cords] 
 
The cables are all unique. Plug each cable into the appropriate receptacles. The end of the double cable with the blue and barrel connectors plugs into the scanner.  
[image: connect the power cord to scanner] 
 
The other end of the double cable plugs into a USB port on a computer and the barrel connector leads to a wall plugin.  
[image: usb and power cord] 
 
Find the USB storage case inside the large storage case. It may be stored in the top sleeve, on the underside of the lid of the case.  
[image: USB software holder]          [image: USB software holder, opened] 
Plug the green USB stick into the computer. Without this USB stick, the software will not work properly.   
 
[image: Green usb in computer] 
 
 
 


STARTING THE SOFTWARE 
 
Open VXElements Software 
 
[image: VX elements desktop logo] 
 
Verify that the Scanner is detected and click the Arrow-in-Circle button to start a new scan. 
 
 

 
 


SCANNING YOUR OBJECT 
 
Click the Scan button.   
[image: new scan button] 
 
Hold the scanner and use the silver button to control the scan. 
[image: buttons on the scanner] 
Single Click: Start/Pause/Resume the Scan 
Double Click: Change scanning Mode 
 
Move the scanner and turn the turntable to scan all parts of the object. The object should appear on the computer in real-time while you scan. Here are some guidelines to help your scan be successful: 
· Color Indicator. The scanner has a large LED that will change color to indicate your position: 
· Yellow/Red – The scanner is too close to the object o Green – Perfect distance to object o Teal/Blue – The Scanner is too far from the object  
· Off – Out of range (too close or too far) or not enough targets 
 
· Targets. The scanner must see at least three target circles at all times. If parts of your object are difficult to scan, consider adding more targets. 
· Orientation. You can orient the scanner in any direction. You do not need to keep the scanner vertical or horizontal the whole time. Feel free to move and angle it however best scans your object.  
· Holes. Try to fill in large holes with the scan. Don’t worry about smaller holes, we will fix those in post-processing.  
· You can pause/resume scan at any time by single-clicking the silver button. 
· You can change scanning modes by double-clicking the silver button. 
· Start in Scanning Mode 1: Crosshatch Mode (see below). 
· Finish in Scanning Mode 2: Line Mode (see below). 
 
 
Scanning Mode 1: Crosshatch Mode 
 
Start scanning with this mode. It can pick up most features of your object. You should see crosshatch-like lines on both your physical object and in the software.  
[image: sample usa stone piece with scanning lines] 
Object (Blue Crosshatch) 
[image: computer render of USA stone piece] 
	              	 	  	Computer (Green Crosshatch 
Scanning Mode 2: Line Mode 
 
Line mode is good for fine details, holes, and features with lots of curvature. Recommend using this mode towards the end of your scan. You should see a single line on both your physical object and in the software. 
[image: USA stone piece with single scanning line] 
Object (Blue Line) 
[image: computer render of single scanning line] 
Computer (Green Line) 
 
 
 
When you have finished scanning. Click the Scan button again.  
 
[image: scan button] 
 
If you need additional scans, click the add scan button. You only need to rescan if either (1) your first scan had a major mistake or (2) you need to re-orient the part to scan the bottom side.  
[image: add scan button] 
FIXING THE SCAN – REMOVE TABLE 
Your scan likely includes parts of the table or wall near your scan. To remove the table select Add Clipping Plane – Per Selected Three Targets. 
 
[image: add clipping plan button. Selecing Per selected three targets] 
 
Select Three targets that are located on the table.  
  
When you select the third target a clipping plane will be created.  
 

 
The Red will be permanently removed when you select Create.  
 
  

 	 


FIXING THE SCAN – REMOVE NOISE 
 
To Select Noise (or anything) on the scan, click the selection tab to show your selection options. Recommendation: Use the Connect tool.  
 
[image: selection menu] 
 
Your mouse should now change to a crosshair pattern 
[image: crosshair selection tool] 
 
Hold Control and Left-Click your object. Your object should be highlighted yellow. The noise should still be colored blue.  
[image: noise and table selection] 
 
Use the Delete Triangles or Keep Only buttons. To either delete your highlighted selection or keep only your highlighted section. You may get a warning when pushing these buttons because this is a permanent change to your scan.  
 
[image: delete triangle option]              [image: keep only selection option] 
 
Your scan should now have deleted any non-connected noise.  
[image: 3d render with noise removed] 
 
Remove any additional unwanted sections of the scan including noise, walls, or supports using the various selection tools. Once a tool is selected, you must Hold Control and then click/drag to make your selection.  
 
 
 	 


MERGING SCANS  
 
If you need to complete multiple scans for the same part, you may need to merge them. You should only need to do this step if either: 
· You are scanning a very large object  
· You need detailed scans of all sides of the object.  
o i.e. you also need a detailed scan of the ‘bottom’ of the object.  
 
If you only need one scan for your object, skip to the section “Fixing the Scan-Holes”   
 
When you have multiple scans, use the eyeball indicator to turn visibility on/off. Here Scan 1 and Scan 3 are visible, while Scan 2 is not visible.   
 
 
First, remove the table and noise from both scans (see previous steps). Next, we must align them together. There are multiple options to align the parts, the two most useful are Target Best Fit and Surface Best Fit.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Alignment Option 1: Target Best fit 
 
This fit will align your scans based on the circular targets on your object. You must have some targets that are included in both scans.  
[image: alignment menu] 
 
Make sure the two scans you want to merged are selected.  
[image: item selection menu] 
Select Manual Mode. 
[image: alignment parameters menu] 
Move and rotate the scans. Click a target on one of your scans.  
[image: alignment render] 
 
Once you click the corresponding target on the other scan, a transparent overlay will appear. It will not be aligned yet.  
[image: alignment merge rendering] 
 
Continue selecting pair-wise corresponding targets on both scans. The transparent overlay should begin to match the fixed scan.  
[image: closely aligned render] 
 
Click Preview. 
[image: preview button] 
 
 
 
 
If you get this error: 
[image: error pop up] 
 
It means your scans did not align within tolerance. Decrease minimum match points. 
Increase Matching tolerance (mm). 
 
	  	 	Default Settings 	 	 	 	 	Changed Settings 
Once the preview works, both scans should now be aligned.  
[image: nearly aligned render] 
 
Select OK.  
[image: ok button] 
 
 
Alignment Option 2: Surface best fit 
 
Select Alignment -> Surface best fit. 
[image: alignment menu, surface best fit] 
 
Make sure the two scans you want to merged are selected.  
[image: item selection] 
 
Select Manual Mode. 
[image: manual mode parameters] 
 
Your parts should now be in two side-by-side screens. Select a location on the first scan (yellow part) and the same location on the second scan (blue part). They should get a numeric callout and a transparent overlay should appear.  
[image: alignment rendering] 
 
 
 
Continue selecting pairs of points, one on each scan. Try to select as close to the same location as possible. As you add more points the transparent overlay should start to conform and align with the fixed (blue) scan.  
[image: alignment rendering] 
 
When the transparent overlay is aligned with the fixed (blue) scan. Select Best Fit.  
[image: best fit button] 
 
 
The object should have both scans in solid coloring.  
[image: correctly aligned render] 
 
Click Ok.  
[image: ok button] 
Merge Scans 
 
Once you have aligned the scans select Merge Scans. 
[image: merge scan button] 
 
Make sure ‘Keep Original Scans’ is checked. Otherwise, your original scans will be permanently deleted.  
[image: select scan menu] 
Click Accept. 
[image: accept button] 
 
You should now have MergedScan in your navigation. Turn all other scans invisible by selecting the eyeball icons.  
[image: scan navigation menu] 
 
You should see the merged scan in the window.  
[image: merged scan render] 
 
This merged scan is now ready for post-processing. Continue to the next section. 


FIXING THE SCAN – HOLES 
 
To fill holes, we must first Send Scan to VXmodel.  
[image: Send scan button, send to VX model] 
If you get this error: 
[image: possible error] 
 
You must insert the green USB dongle into the computer (See earlier instructions). Once inserted select Connect Hardware License and Retry. 
 
Once VXmodel has loaded correctly, select the holes tool.  
[image: improve menu, fill holes] 
 
Your model should highlight holes in pink. You only need to worry about large holes. 
You can ignore all the small holes, they will be fixed with an automatic process later.  
[image: render with holes outlined in purple] 
 
Select how you want to fill the hole: flat plane, low curvature, or high curvature. 
[image: fill holes menu] 
 
Hover over the hole you want to fill. It will highlight yellow.  
[image: highlight a hole to fill] 
 
Click the yellow highlight to fill the hole.  
[image: filled hole] 
 
Repeat for large holes. There should be at least one large hole on the bottom of your part, where we removed the table. You can ignore all small holes for now. 
For some large, irregularly shaped holes the standard hole tool will not suffice. Large holes that need curvature will struggle with the default hole tool. To fill these types of holes, use the Hole Tool – Bridge (3rd option).  
 
[image: fill hole options] 
 
To create a bridge we must identify two bases on each side of the hole. Each base will require three clicks. The first two identify the width of the bridge’s base. The third click should select the section of the hole between the previous two clicks. 
	
	First Click 



	 
Second Click
 
Third Click
 



 
First Click – Will create a small dot on your part 
Second Click – Will create a second small dot on your part 
Third Click – Should highlight yellow a small bridge base between the two dots 
 
Create another bridge base on the opposite side of the hole. This will require three additional clicks just as above.  
 
Two bases for 
the bridge 

 
The software will then connect these with either a flat or low curvature bridge (depending upon your setting). 
[image: large hole with bad bridge] 
 
Note that the low curvature tool is very finicky. It will likely produce very awkward curves as it builds the bridge. You can always cancel or undo (Ctrl-Z) a bridge. If you need curvature, retry this process until you get a curve that you like. The goal is to make bridges across your large, irregular hole, thus dividing the large hole into several smaller holes. The new, smaller holes should be more easily filled with the standard hole tool.   
  

	  Two flat bridges 	 	           Filling the smaller hole between bridges 
 	 


FINISHING – REMOVE SPIKES 
 
Now that the big holes are filled, we can apply a variety of finishing techniques to our model. Your model may have spikes. They usually occur near boundaries or where you filled large holes.  
[image: Example Spike] 
 
To remove the spikes, select the Remove Spike tool.  
[image: Remove spike button] 
 
Spikes will be highlighted in red. Use the Spike Level slider to determine what size of spikes you want to remove.  
   

 
 
Pres OK to remove the spikes.  
 
 
 
FINISHING – SANDING 
 
Your model may be rougher than you desire. You can use the Sandpaper tool to sand down your model.  
[image: sandpaper button] 
 
You can adjust the strength and size of your sander. 
[image: sandpaper menu] 
 
Hold Control and click & move your mouse to sand.  
[image: sample sanded render] 
 
Note 1: Small holes will not sand away. You may need to fill these small holes manually before you can sand near them.  
 
Note 2: Sanding can remove details from your model. You can always Cancel or Undo (Ctrl-Z) a sanding operation.  
[image: over sanding can remove detail] 


FINISHING – WATERTIGHT & 3D PRINTING 
 
For most projects, the goal of 3D scanning is to either import the model into a CAD software (such as solidworks) or to 3D print the scan. Both require the model to be watertight (no holes).  
 
Use the Watertight Remesh tool.  
[image: watertight remesh button] 
 
This will create a new, watertight copy of your model. Click the eyeballs to turn visibility on/off.  Your original scan should be turned off (eye closed) and the watertight Remesh should be turned on (eye open). 
[image: navigation ] 
 
The watertight Remesh can be transferred directly to SOLIDWORKS. The computer must have a working version of SOLIDWORKS already installed.  
[image: transfer to solidworks button] 
 
To create an STL (the file needed for 3D printing) go to File -> Export -> Mesh 
[image: file export to Mesh] 
 
Name your file and check that it is saved as a Binary STL.  
CLEANING UP 
 
When you are finished with the 3D scanner, follow these clean-up procedures: 
 
Unplug all cords  
[image: scanner and cords] 
 
Return the Green USB stick to its storage case 
[image: green usb in case] 
 
Return all parts (excluding the turn table) back into the storage case 
[image: storage case] 
Return storage case to designated location (See NIS staff) 
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Training is required before using this equipment. 
Reservations are required when using this equipment. 
 
 

                                   
 
 
image6.jpg
Surface Type

What happens to the
light?

Examples

The surface absorbs the
light

Black or dark parts

Light scatters and The light goes right
bounces in through the surface
uncontrollable

directions

Metals such as chrome
or steel, jewelry,
mirrored surfaces, any
reflective parts

Transparent surfaces
such as glass or clear
plastic




image96.jpg
Scan name

v Scan3

¥ Keep original scans




image97.png
Cageent || oo




image98.jpg
Navigation
v VXscan

v ‘- Scan 1

> ﬁ‘;- Positioning

> & Clipping objects
v (" MergedScan

> -:- Positioning
v ‘. Scan 3

> -: > Positioning

> A Alignments

s B Entitioc

(COBIC C (@

(

»




image99.png




image100.jpg
F & @

scans

Workflows

& Inspect mesh in VXinspect|Analysis
& Inspect mesh in VXinspect|Quality Control

© Send to VXmodel S





image101.jpg
VXelements

VXmodel is not available.
No license found.

Connect to online service
An Internet connection is required to access cloud licences.

Activate Node-locked license
Open the Product Manager to activate a node-locked license.

Connect hardware license and retry

Make sure the dongle is properly connected to a USB port on your
computer and try again.

£=5 Activate trial
The trial will be available for 30 days.

Cancel

Troubleshooting tips v I





image102.jpg
LvALV.\f
E‘ PR

Improve




image103.jpg




image104.jpg
Fill holes

Fill hole mode
Filling method
‘® Low curvature

@ High curvature
@ Flat




image105.jpg




image7.jpg




image106.jpg




image107.jpg
Fill holes

Fill hole mode

ee

%




image108.jpg




image109.png




image110.png




image111.png




image112.png




image113.png




image114.png




image115.jpeg




image8.png




image116.png




image117.png




image118.png




image119.png




image120.png




image121.png




image122.png




image123.png




image124.png




image125.png




image9.png




image126.png




image127.png




image128.png




image129.png




image130.png




image131.png




image132.jpg




image133.jpg




image134.jpg




image135.jpeg




image10.jpeg




image136.jpeg




image137.jpg




image138.jpg




image139.jpg
Remove spike

Spike level





image140.jpg
Remove spike

Spike level





image141.jpeg
Remove spike

Spike level





image142.jpeg
Remove spike

Spike level





image143.jpg
';AAV/_-I'\ |‘ﬁ:’\
AR 8 /S

Improve

Sandpaper

1 the r




image144.jpg
Sandpaper

Smoothing strength

v Preserve features

¥ Preserve boundary

100

<

< Brush size

-

qc




image145.jpg




image11.png




image146.jpg




image147.jpg
" £ |.j,\ ® Compare

[ £ = Combine
LN () P d '

Edit . % Merge
Watertight remesh

Insp

Remesh to have a watertight mesh.




image148.jpg
Navigation

v VXmodel
7" Scan2

(@




image149.jpg
Transferto  «
SOLIDWORKS




image150.jpg
Tools View Configure Help

[ New session Cl+N | N

[ Open session ci+0 [ b. ' ‘ y

) Recent sessions , ance  Caliper Angle

[5]  Save session Ctrl+S Siddstiface

[6] Savesessionas Ctrl+Shift+S | ~ S 0 ‘ 4 44 }|< H 7“‘I g"-" 1
O3 P

) Import |

1 Export » |2 \Mesn Ctrl+Shift+F

= Transfer » v





image151.png




image152.png




image153.jpg




image12.png




image13.png




image14.jpg
- - A

CREAFORM AMETEK ~ CREAFORM





image15.jpg




image16.jpg




image17.png




image18.png




image19.png




image20.jpg




image21.png
VXelements}”

CAESFORM 5 J0 SDFTWARS FLATFORM
AHD AFPLIZATICN SUne





image22.png




image23.jpg




image24.png
VXelements
17




image25.jpg
Active products
Scanner : 9272967

Scanners

s or add products in Product Mana

0 New scan





image26.png




image27.png




image28.png




image29.png




image30.jpeg
Active products
Scanner : 9272967

Scanners

s or add products in Product Mana

0 New scan





image31.png




image32.png




image33.png




image34.png




image35.jpg
Scan




image36.png




image37.jpg




image38.jpg




image39.png




image40.png




image41.jpg
Add scan




image42.jpg
v 4

Remove
background

- ¢

Add clipping  Use clipping
plane reference

Per draw a line
Per selected three vertices

Per selected 1Rree targets

Background selection




image43.png




image44.png




image45.png




image1.jpg
VXe

Velements
11




image46.png




image47.png




image48.png




image49.png




image50.png




image51.png




image52.png




image53.png




image54.png




image55.png




image2.jpg
HandySCAN3D

BLACK Series




image56.png




image57.png




image58.png




image59.jpg
Add clipping plane

Name Clipping plane 1

~ K
Offset (mm) 1 g

Flip normal

@ Delete targets




image60.jpg




image61.jpeg
Add clipping plane

Name Clipping plane 1

~ K
Offset (mm) 1 g

Flip normal

@ Delete targets




image62.jpeg




image63.jpg
> e

"1 Rectangle selection ~ Ctrl+Alt+R
. Free-form selection  Ctrl+Alt+F
"l Brush selection Ctrl+Alt+B
() Comnect Ctrl+Alt+C

Sudden chakge Ctrl+Alt+H

Similar curvature Ctrl+Alt+V
Similar normal Ctrl+Alt+N
Isolated patches Ctrl+Alt+]
Curvature selection  Ctrl+Alt+U
Triangle picking Ctrl+Alt+P
Boundary selection  Ctrl+Alt+O





image64.jpg




image65.jpg




image3.jpeg
VXe

Velements
11




image66.jpg
Delete triangles (Del)
Delete selected





image67.jpg
Keep only
Keep only selected triangles.





image68.png




image69.jpg
bbb o d

v VXscan
v " Scan 1
> <:— Positioning
> & Clipping objects

v '_ Scan 2

> ©- Positioning

v ‘.' Scan 3

b -}‘ Positioning
> A Entities

> & Clipping objects

@(@@((((@@"

4




image70.png




image71.jpeg
bbb o d

v VXscan
v " Scan 1
> <:— Positioning
> & Clipping objects

v '_ Scan 2

> ©- Positioning

v ‘.' Scan 3

b -}‘ Positioning
> A Entities

> & Clipping objects

@(@@((((@@"

4




image72.png




image73.jpg
® =

Basic entities  Measure

Manual alignment
Import alignment
Point selection
Entity based
Surface best fit

[CAERPSEPERNT 2

Target bey fit





image74.jpg
Item selection

Fixed

a Scan 1
@  Saan2
@ i Scan 3

Mobile

@  Scan2
2 Scan3




image75.jpg
Parameters

Fixed target count
Mobile target count
Minimum match points

Matching tolerance (mm)

17
16
10
0.50

I

¥

Prealignment mode
@ Automatic
‘® Manual





image4.jpeg
HandySCAN3D

BLACK Series




image76.jpg




image77.jpg




image78.png




image79.jpg




image80.jpg
VXelements

Unable to find enough matches between positioning

models. Try different matching parameters.

Close





image81.png
Parameters ~
Fixed target count 17
Mobile target count

Minimum match points

Matching tolerance (mm)




image82.jpg
Parameters

Fixed target count
Mobile target count
Minimum match points

Matching tolerance (mm)

17
16

4.00

<

¥




image83.png
Parameters ~
Fixed target count 17
Mobile target count

Minimum match points

Matching tolerance (mm)




image84.jpeg
Parameters

Fixed target count
Mobile target count
Minimum match points

Matching tolerance (mm)

17
16

4.00

<

¥




image85.png




image5.jpg




image86.png




image87.jpg
® =

Basic entities  Measure

Manual alignment
Import alignment
Point selection
Entity based

ER N »

) sutacebest i
#| Target best fit





image88.jpg
Item selection

Fixed

a Scan 1
@  Saan2
@ i Scan 3

Mobile

@  Scan2
2 Scan3




image89.jpg
Parameters

Maximum distance (mm)

¥

Prealignment mode
@ Automatic

‘® Manual

@ None





image90.jpg




image91.png




image92.jpg




image93.png




image94.jpg




image95.jpg
-
Merge ksans




