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Point Cloud Rewrite
Performance + Features

We have completely rewritten how we scan and store cloud data. This increases scanning and operations speeds with
point clouds by parallelizing operations. By avoiding unnecessary copying of data, algorithms are now more efficient.

* Brings many memory, performance, and functionality improvements.
* Many operations are 2-3 times faster than before such as Alignments & Feature extractions.

* Some operations are 10x faster such as scanning large files, selecting and deleting large sections of cloud data.

Note: When first loading an older file, please be patient as your cloud data is converted into the new format. Once the file has been
converted and saved, subsequent loads will not have this additional delay.
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Incoming cloud data: Scan Voxelization

Scan Voxelization

k_l o ] Z' All measured scan data is now optionally voxelized as it
comes in from the instrument. This is recommended for
most scanning devices. Voxelizing incoming data reduces
memory requirements and improves performance.

Voxelize New Clouds: v
Default Voxel Size: 0.050

Save Raw Measurements:

B flites e ines Even setting a very small voxel size (0.02mm) will show a

Load Preset great improvement over previous release.
Stripe Max Deviation: 0.015

Stripe Max Point Spacing: 0.500

Mimimum Hole Size: 1.500

Max Acceptance Angle: 60.000
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Incoming cloud data: Raw Data Storage

Voxelize New Clouds: v
Default Voxel Size: 0.050

Save Raw Measurements:

v Filter Scanlines

Load Preset
Stripe Max Deviation: 0.015
Stripe Max Point Spacing: 0.500
Minimum Hole Size: 1.500

Max Acceptance Angle: 60.000
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When the "Save Raw Measurements" option is enabled,
incoming scan data from an instrument will be stored on
disk at full data density. This enables you to modify the
voxel size or scan filter settings of these scan passes
without needing to remeasure the cloud. Saving raw data
is only recommended in very specific applications where
high density data might be needed or with devices like
the ATS600 where you want to set the data density from
your tracker settings.

The raw data will be embedded with the project file and
remain until it is removed, so if your file size is large, this
may be the cause.
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Incoming cloud data: Scanline Filtering

Scanline filtering can now be applied to the incoming
scan data:

A O T 2

Voxelize New Clouds: v
Default Voxel Size: 0.050 * Reduces data density in flat regions where detail is not

* Reduces noise

Save Raw Measurements: needed.

- % Filter Scanlines —

* Detects boundary points in the scanline.
Load Preset

 Filters out data where the angle between the scanline
and the scanning direction is below a critical angle (to
prevent glancing scan data).

Stripe Max Deviation: 0.015

Stripe Max Point Spacing: 0.500

Mimimum Hole Size: 1.500

Max Acceptance Angle: 60.000

5 | hexagon.com (‘ ‘ HEXAGON



Incoming cloud data: Scanline Filtering parameters

» Stripe Max Deviation: This is the maximum distance
between a "smoothed" point and its original position.

e Stripe Max Point Spacing: This is the maximum

Voxelize New Clouds: allowable distance between any two consecutive
' points in the filtered scanline. It is recommended that
Save Raw Measurements: this value not exceed 1/3 of the "Minimum Hole Size"

v Filter Scanlines
* Minimum Hole Size: The minimum size of any hole on

the part to be measured. Any gaps in the scanline
exceeding this distance will be interpreted as a hole.

Load Preset

Stripe Max Deviation: 0.015

Stripe Max Point Spacing: 0.500

* Max Acceptance Angle: This is the maximum allowable
angle between the scanning direction and the surface
normal along the scanline direction. If the angle
exceeds this threshold, the data will be ignored.

Mimimum Hole Size: 1.500

d K| 4] E| (4] K| 4] E

Max Acceptance Angle:  60.000
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Filter Presets

High Density — 3,998,504 points Normal — 1,090,493 points

Inspir

Fast — 689,704 points
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Deleting Raw Data & Finalizing

* “Delete Raw Input Data:” If storing raw data, or
whenever you've altered the voxel size of a cloud, raw
data will persist with your project file, enabling you to
restore your original voxel size without remeasuring.
However, keeping this data around when it's not
necessary will result in large file sizes.

* “Finalizing” will replace the entire cloud feature (as
well as its clipping plane) in the tree with the single
cloud feature. This will reduce the files size
significantly, but you will lose all the individual scan
passes.
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% Properties [Cloud1]

Mame:
Locked:
Measured By:

Frozen:

Delete Raw Input Data
Finalize Cloud

Delete Noise

* Inputs
Inpuits:

MName

& Passi
Input Point Count:
* Clipping Planes
Clipping Planes:

MName

"4 Clip Plane-Cloud1

Clipping Plane Offset:

= Dutpot
Vouelize:
Vooel Size:

Point Count:

I Ab=olute Arm (F-axis)

4
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@ Properties [Cloud1 Output]

Name: Cloud1 Output

Metadata support Locked:

Color: =

Measured By: (" Absolute Arm (7-axis)
Points: 3,286,517

Delete Noise

|- Renerlng =

* Direction _ Point Size: 0.050 v
° IntenSity f A : 1_' s Boundary Mode:
;/ S s Show Directions:
* Error j? N Direction Interval:
e Quality f

* Boundaries
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ISO 2768 Standard Tolerancing

(e Criteria [Circle1]
Use | Lritera Nominal Actual | lolerance | Deviation

v | Center X 80.000 80.000 +0.127 | 0.000 «

For criteria dimensions that can be toleranced using
the ISO standard tolerancing, you now have the
option of using those tolerances.

Center Y 100.000 U [ it Selected Criteria

checks.

v
v | CenterZ 19.000 iI*] Change the tolerances of regular criteria checks, or redefine GD&T
v  Diameter 16.400 16.5383 T U LS UL W

v

Form 0.000 0.005 +0.127 | 0.005 «

Simply select (or multi-select) the criteria you want to
apply the standard to and change from override to
ISO 2768. Adjust to the Fine, Medium, Coarse or
Very Coarse setting and even view the tolerances in

Edit Tolerance

a table. Fine
Override Medium * Medium
Tolerances will changes based on the size of the 150 2768 View Linear Dimensions TeroE
Nominal.
0K Cancel VeryCoarse
v | Diameter 16.383 +0.200  -0.017 «
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Lock radius for circle/cylinder/sphere

G Properties [Spherel]
Name: Spheral
Geometry: Sphere
Locked: s Properties [Sphere]

Censtruction Method: Fit to Cloud
IC}Sphere1 5| Datum: :
riteria
-0.007 E—
0134
-0.007 & Cloud1

Diameter

MName: Spherel

Geocmetry: Sphere
Locked:

P Setings Construction Method: Fit to Cloud
Tolerance:
Lock Radius:

Datum:

Max Points:
Criteria

F Inputs

* Fit Settings

~ Fit Summary

Max (Abs}  0.057 RMS
Max 0.049 Min

Form 0.106 Count

Tolerance:

Lack Radius:

Magnitude

Max Paints:

Locked:
Color:
Show Dimensions:
-0.100 Inward Normal Pasitive

Comparison2 ~ Geometry

Position: X 149.993 Y 105702 Z 23.993
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Manual Custom Measurements ﬂ
For dimensions not directly measurable by a supported device

¥ Criteria [Custom Feature]

In the Features tab you have an additional
feature type called the “Custom Feature.”

This creates a blank feature that can have

Use Criteria | Nominal | Actual Tolerance | Deviation

multiple custom criteria added to it. Add Custom Criteria X
* Length Angle

Click the icon and it will create a custom New Criteria

feature you can rename.

Open the Criteria and you add a Custom OK Cancel
Criteria that is either a Length or an Angle and
give it a name.

¥ Criteria [Gap Thickness]

U_Se thlS fOI‘ entering depth & feele_r gauge Use Criteria Nominal Actual | Tolerance Deviation
dlmenSIOnS or any manual dlmenSIOnS Thickness 1.500 1.488 +0.100  -0.012 «
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Vectors for Center to Axis Deviations for Cones & Cylinders

' Properties [Cylinder1]

Inspire can now display vector deviations
between the Nominal Axis and the
Measured Center for both Cylinders and
Cones.

Name: Cylinder1
Geometry: Cylinder
Locked:

Construction Method: Auto

Selected Method: Fit To Points

Adjust Magnification, Spike or Line, show |[EEs
labels and adjust tolerance to color Criteria

F Inputs

» Fit Settings

¥ Output
Reverse Direction:

Create Cardinal Points
Make Vectors: '« Criteria [Cylindeﬂ]
Fit Errors

Use  Criteria Nominal Actual | Tolerance = Deviation

v | Distance To Axis 0.000 0.015 +0.100 | 0.015 +

- Axis To Center

Show Labels: v
Magnification: 500.00000
Type: Spike
Radius: 1.167
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Circles Extraction from CAD: use neighboring face normal

Improvements to feature extraction from CAD now looks at
neighboring faces to determine the direction of a feature.
Circles and Slots should now show the correct direction

File Edit Window Help Inspire File Edit Window Help Inspire

CAD  Inswument  Alignment [Features| Analysis  Automation  Reporting CAD  Inswument  Alignment | Featres |  Analysis  Automation  Reporting

®/D00OHOAOUZ'O-G§§'9; » & @/DO&O\IO\OIZ o S

Z
@ . world - o] World NYIEH
(" Absolute Arm (7-axis) W @ Before (" Absolute Arm (7-axis) ¥ @
x @ NRKdemopart.Stp (o] e & NRKdemopart.stp
» Q circlet '@ - 3 -
» (3 Circle2 [} 3 =
» (Qcircle3 '@
» 3 Circlea [} @
» (3 Circles '@
» ( Circle6 '@
» (3 circle7 [IK<]
» ( Circleg '@
> Qslott (-]
Actions X
<« b + » M:";H
| G circlet E-Ye) 3
| Q Gircle2 =80 "
| G Circle3 = 90
| Q Gircled =00 - @0
[1| G circles s 80 20E
[1| G circles. £ Yo} = ©0
| G Circle? = 80 e
|G circles S e0 5 80
|3 Slott s 80 580
= &0
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New feature Construction Methods
Circle from Plane/Sphere intersection Ellipse from Cylinder/Plane intersection

(3 Properties [Circle12] X (4 Properties [Ellipse1] X

=1 Cylinder Plane Intersectio h.

Inputs

Inputs

Fit Settings

Output Plane Sphere Intersection hl

15 | hexagon.com * HEXAGON




Point Projector Enhancements

% Properties [Point Projector1]
Name: Point Projector1
Locked:
Inspire now has 3 options for offsetting the input Operation: Offset Along Normal
points:
» Offset by the probe radius along the normal
direction Reverse Point Offset
* Inputs

» Offset by the probe radius opposite the Override
normal direction Points/Features:

Offset by a keyed in amount “override” Name
& PtGroup1

Mode: Point Offset

Max Point Count: Point Offset

Projection Targets:

Name

NewHexBlock.SLDPRT . Properties [Point Projector1]
Mame: Point Projector
Locked:

Operation: Offset Along Normal
Mode: Override

Offset Amount: 0.000
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Extraction and Filter Clouds now permanent tree items

When the Construction Method of a ‘ "f?ﬁ”ﬁ’“” ©
Feature is set to “Extract From ;_g;pr;‘:m ot o
Cloud,” the Extraction Cloud is now S e o
permanently saved in the tree. + [ Plane2 <
» i Input ®

» @ GDT Checks ®

Now, when you remeasure the [} Plane2 Actual =
feature, the extraction clouds can be [.Plane2 Nominal ®
®

used for inputs to other features. @ Extraction Cloud

For example, using extraction clouds

in Comparisons _

4 {®» Comparison
4« 'w Reference

["] Plane2 Actual
4 g Actuals
& Filtered Cloud Y. # HEXAGON
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Trackers
Leica LMF 1.9.1.11 Hot Fix

Program AT remote Buttons
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Show battery charge level even when plug




Actions Enhancements & Additions

_ _ _ Turn the Instrument Camera Off or On with an
Group Actions in the Actions Panel. Action.

Multi-select and Right-hand Click > Group (Ctrl+G) Graphics > Set Instrument Camera Active

Actions X Actions 4 Actions
< B Pl 4 P bl 4 B Pl
(2) Point1 =0 ¢ (*) Point1 Freeze (Thaw)
(®) Point2 = () Point2 Run Program

(®) Point3 e ® Point3 Run Script
[d Planei Save Project
s e e Show Message

(g Circlel ' [J Planel Recompute Objects
(4 Circle2 _ (3 Circlet Alignments

Measurement
Import/Export

- Delete Del [d Plane2 e Reporting
) Cele & Group Ctrl+G x Drawings

Plane3 ;
Lo Graphics Set Viewpoint
Set Visibility
Set Instrument Camera Active

Circle3 B Instruments
Lo @ Play (e Circle2

[4 Plane2
(4 Circled

# Properties Ctrl+P Q Circle3

(4 # HEXAGON
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Callout : Show/Hide Name

Callouts: Show/Hide Name option
In the callout properties

B Properties [Sphere1 Callout]
Mame: Spherel Callout
Locked:
Expansion State:
Show Mame:
Show Mominal:
Show Actual:
Show Tolerance:
Show Deviation:
Show Amount Out:

Reposition Anchor
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See which version a file was
created in

Help

At

File Info ... h

Lonmact aupport

How to Manipulate the View..

Project File Information

File: demo-scan-data.sai
File Yersion: 2022.1.302.0
Creation Date: 1041142022 10:17 AM

Last Modified Date: 1041142022 10:17 AM

Select File ... Ok

Construct a Frame from the

Average of Frames

ls Properties [Frame1]
Mame: Frame1
Lacked:
Construction Method: From Features
From Features

* From Features v i

Average of Frames

D= wure

4
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Python

Upgraded Python language libraries to version 3.4 (previously 2.7.9). may impact existing scripts :

21

To upgrade, See the following links for help:
* "Cheat Sheet: Writing Python 2-3 compatible code" (https://python-future.org/compatible_idioms.html)
* "Porting Python 2 Code to Python 3" (https://docs.python.org/3/howto/pyporting.html)
* "Supporting Python 3: An in-depth guide" (http://python3porting.com/)
Added script line number where errors occur to error output
Added ObjectsToRecompute to IN_ForceRefresh to only refresh provided objects
Added script IN_GetTypedObjects to return a wrapped list of all features, alignments or CAD models. Eventually deprecates IN_GetFeatures.
Added IN_GetProjectFilePath. Return full path of currently open project file.
Added setting to IN_SetApplicationSetting under "General" category to disable/enable Undo.

Removed IN_ApplicationSettings, deprecated in a previous release. Replaced by IN_SetApplicationSetting. To set application setting back to default,
use IN_SetApplicationSettingsDefaults.
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