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Market Leading Innovation

LK Metrology is renowned for innovative CMM
hardware and software solutions, and has been
credited with many industry firsts, including
the first bridge-style CMM, first high accuracy
horizontal arm CMM and first software developed
specifically for CMMs.

Our technologies underpin the process chain from
design, development, production and assembly
throughtoqualityassuranceinglobalindustriessuch
as automotive, aerospace, defence, motorsport,
energy, medical and contract inspection.

This combination of technology and expertise
enables us to develop solutions that provide
unique and proven capabilities. CAMIO has core
competencies that provide real enhancements
to benefit each stage of a production process.
By leveraging these benefits to improve product
quality, reduce cost and accelerate lead times,
manufacturers gain a real and measurable
competitive advantage.
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To be competitive in a global market manufacturers
need to take full advantage of the most efficient,
innovative and capable technologies.

Whether a small company with one CMM or
large organisation with multiple installations,

CAMIO provides a CMM software solution
to match your business requirements and
safeguard your investment.



CAMIO has in-depth programming, analysis and

reporting capabilities for a wide range of CMM
applications - all features are tightly integrated
into a single platform using proven technology
andthe latest developmentsin CMM software.

CAMIO encourages users to drive the inspection process

graphically, everything from part alignment, feature

inspection and dimensional tolerancing is much faster Inspection Toolbar

and more intuitive when users work with CAMIO’s Software icons grouped by
advanced user interface. inspection task for ease of use

Novice users find the step-through approach to S N

CMM inspection particularly easy to master and ) = ) 2
quickly migrate to the more progressive features ? *Y/ 3‘ & # v 3B s 0ONNOY @@ Q 4~

7 3Planes Point Circle Line A Round Curve Plane Cylinder Sphere Cone Surface
. . Slot - :
Inspect Alignment 2D Features i 3D Features 1

File Machine  Alignment [P Construct  Tolerance Advanced  Report Design

Level

of the software. More experienced users
appreciate the advanced functionality and [LKDemoBlock.drmi] 7 % |Model
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high-level DMIS language with conditional
program execution and user macros.

= Set sensor depth 0 +
~ Recall actual sensor A0.0_B0.0_TP200_L14203 O Ca@k Q?A @@@@@g@@
= Select actual sensor A0.0_B0.0_TP200 114203
v = Group - CIROD1
> 4 Define Tolerances
~ () CIRD01: 282.85, 323.18, -494.18, 0.00, 0.(
~ SetProgram mode
~ (O Define Circle CIRODT
(T) Measure Circle CIRO0T
W - TouchPoint 302.843,323.189,-495.18,
- = Touch Point 292.885,340.603,-495.18,
= Touch Point 272.852,340.5,-495.18,0..
= Touch Point 262.849,323.175,-495.18,
~ Touch Point 272.856,305.857, -495.18,
- = Touch Point 292.852,305.858,-495.18,
-(T) End Measure
~ Output feature CIR0D
- End
- End
v = Group - CYLOO1
> @ ©¥1001:287.85, 244.18, -519.18, 0.00, 0.
L= Fnd

Program Editor

Create programs online or offline
using CAD or CMM teach & learn
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Workpiece CAD

Workpiece and fixture CAD
models for program simulation

Edge Offset

Section Touches

Add Touches Option - Inspectir
Add Touches it

| Grid Touches

Qption - Inspectid
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Add/Edit Key Qi

Add/Edit Key Question Set Dia Purpose
Adding a CAD Area to Your Re o
Adding a Prompt to an Inspectis The following information describes cylinder features but also applies
Adding a Section to your Repal to cone features.

Adding Annctations to Your Re

Adding Distance between and Use the Add Touches = Default Distribution option when inspecting a

mj‘”g Fiyouts to Your Repart cylinder to automatically add touches appropriate to the cylinder. First,
ing Form tems to Your Rep

Adding Tables to Your Report pick the feature from the model. Its nominal values are entered into the
Adding the Coordinate System 1 Properties Window Click Default Distribution from the Add Touches
x:g::x Reporiin drop-down list in the Touch Tools section. Touches are automatically
hvanod  Vapstiee. added to the feature, according to the settings on the Teach

Advanced Commands Properties - Preferences dialog box.

Advanced Inspection Options
Advanced Programming
Advanced Programming Operal The cylinder is then displayed
Aligning a Fixture with Three Sp like this. There are two bands of
Aligning a Fixture with Three S points, shown by the blue

Aligning the Part g
Aligning the Part - Automatic All bands. The inspection path can
Alignmert Tocls be smoothed by reducing the
Alignment tools -3 Planes path segment length on the
mg:ma 2::: R C‘E'%';z G Measurement tab page of the
Alignment Tools - Plane Line Pc Preferences dialog box. This
Analogue Probe Configuration ' only changes the display, not the
Angle Betwsen Options

Angle Between Tolerance Diak inspection path. The smoather
Angle Between Two Features paths are shown in the next
Angle Between Wizard d picture.

Display

The red spheres on the bands indicate the touch points, and the black



Software Interface

Workspace CMM Simulation

Activity-based workspace with Full simulation with probe path
configurable layout and toolbars verification and collision detection
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Instant Report

Real-time reporting with user
configured content and layout

CAD INTEROPERABILITY

CAMIO support for popular native
and natural CAD formats

CAD format read file write file

ACIS* .sat, .sab .sat, .sab

CATIA V4 .model, .exp, .session .model

CATIA V5 (CATPart, .CATProduct (CATPart, .CATProduct
CATIA V6 (CATPart, .CATProduct

Sensors | Explorer | Report

Cartesian Settin... Teach Datum: _mes | A0.0_BO.O, 200_L142... |[%: -156.47 ¥: 19543 |Z: -151.60 IGES* IgS, Iges Igs, Iges
NX prt
Parasolid X t,.x b,
Localisation ProE /Creo .prt,.asm

International language support including English,

SolidWorks ~.sldprt, .sldasm
French, German, Italian and Simplified Chinese

Solidedge  .par, .asm, .psm

N STEP* stp, .step stp, .step
VIDA-FS vda
m jt

DXF/DWG  .dwf, .dwg

*CAD format supported by CAMIO as standard, other CAD formats
are optional extras - file write not supported

COMPLIANCE
CAMIO has been verified according to following organisational CMM standards:

DMIS 5.3 (Dimensional Metrology Standard Consortium)

PTB 5.32 CMM software algorithms (Physikalisch-Technische Bundesanstalt)

ISO 1101:2017 Geometric Dimensioning and Tolerancing (International Organization for Standardization)

ASME Y14.5:2018 Dimensioning and Tolerancing (American Society of Mechanical Engineers)



CAMIO provides a powerful suite of graphical
programming tools for 3D measurement -

including online and offline programming,
CAD and non-CAD applications and multi-
sensor technology.
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Laser Scanners

Laser scanners are used for freeform parts and semi-ridged
materials, CAMIO programming functionality includes:

* Feature measurement
Point-cloud simulation
3D continuous scanning
Field-of-view simulation
Laser line setting

Filters and meshing



Programming

Scanning Probes CAMIO’s advanced feature-based and point cloud-
Scanning probes are ideal based programming routines simply complex
for high accuracy profile and inspection tasks by linking functions and applying
form measurement, CAMIO specialized measurement sequences — from
programming functionality manual non-CAD programming to advanced 3D
includes: multi-path scanning methods using CAD.

Intelligent workflows optimise the programming
session, with critical information and related
functionally readily available at every step, and
group feature dependencies and associated
tolerancing to further streamline the process.

Probe Builder

CAMIO includes a
library of accessories
for defining probe
assemblies

€ @B mSaum IS - - . |

Teach & Learn Programming

CAMIO Teach & Learn allows programmers to conveniently
update programs online, and create new programs for non-
CAD applications using the CMM handbox.




CAMIO enables manufacturers to
analyse measurement data and share
meaningful reports across multiple
platforms - while keeping quality
records safe for future reference.

Report Content

e GD&T flyouts
e Qutput table
e Form plots

e Colour deviation scale
e Multiple views per page

e CAD model or digital image
e Text box

e Customer logo

e Page header and footer

e Section profile
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CAD Comparison

¢ |nstant evaluation
of surface deviation

e Further investigate
areas of intertest

¢ Annotate dimensions
and tolerances

e Best-fit analysis
and reporting

OUTPUT FILES

CAMIO supports several output file

formats as standard
Format

Portable Document Format
Comma Separated Values
Extensible Markup Language
Data Manipulation Language
DMIS Out File

Extension
.pdf

.CsV

xml

.dml
.dmo

0114

o083

2171

Reporting

CAMIO provides a flexible inspection reporting
solution to fit around your current process, while
providing new possibilities.

Instant reports give real-time access to quality
data, enabling you to take informed decisions
sooner.

Standard templates provide countless reporting
possibilities for a range of applications, and

the capability to customise reports and create
individual layouts.

When more creativity is needed a powerful report
editor puts content rich output and drag & drop
capability at your fingertips.

Should you need to further analyse your measu-
rement results the inspection database stores your
data safely in a convenient central location.

Multiple section
profiles

Minimum/maximum
point deviation

Visualise profile
tolerances

Section data feature
construction
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CAMIO gives you the freedom to ) )
generate programs using the program- LipIstEaot (Bl

. . . Associated measurement
ming technique you prefer - online and blocks for simplicity
offline using CAD, or teach and learn
using the CMM handbox.
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npect Alignmens 20 Features {r 30 Features Touch Tools &

[Strut Mount LH.DMI] % Model

0 Begin Circle Measure Block
= Set sensor depth 0
- Set sensor approach distance 1.5
= Set sensor retract distance 1
- Set Program mode
O Define Circle start_hale
@ Measure Circle start_hole
= Touch Point 2.549,0.0-1,0.0
= Touch Point -1.275,2.207,0.0.5,-0.866.0
= Touch Point -1.275,-2.208,0,0.5.0.866.0
& End Measure
=~ End Circle Measure Block
= Transiate datum shTRANS
& Begin Plane Measure Block
= Set sensor position
= Set sensor agproach distance &
= Set Program mode
@ Define Plane stan_face
& Measure Plane start face

CAMIO provides the flexibility of different
programming styles and two program editors -
an easy to use block view of inspection objects
with familiar drag & drop capability, and a more
powerful DMIS editor for in-depth programming
- both support native DMIS programs and are

RPESHNEE@S x v

5 = Touch Point 001,-4.548,0.0,0,1
100% Companble’ = Touch Pc:nt -3916,2277,0001 4
- Touch Point 3.949.2.265,0,0.0.1 L
. . . & fnd Mieasure = Touch Point “%
To safeguard your investment in inspection - End Plans Measure Block

= Set datum start_face, A

programs, CAMIO’s program interoperability
ensures forward compatibility of your CMM
programs. Allowing you to migrate from
older versions of software including 3rd party
software, and upgrade your hardware without
having to rewrite your DMIS programs.

= Ser datum start_ling, B
= Set datum start_hale, C
= Sef datum temo dat

AN

Drag & Drop

Familiar Windows
drag & drop capability

DMIS text

Edit commands directly
using the DMIIS text editor
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- 1 |8 Group L3
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= Touch 4587229008 61417, 0000001 80 ki
e E] Conme 429724 200401; -619.168

= Toxh 3315 15338, £1917. 000,000,100 [ Girsction 0,01
~ Touh 22265 ZHEA, £1917, 000,000,100
= Teoach 351 7143484 61917 000,000, 1 00
S S
- O CIROOG 36112, 247 56, 62017, 000, 000, 100, 25000
= Touh 40612 2745, £2017.-1.00,000.0.00
= Towch 2662 18370, £2017. 050 067, 000
~ Touch 2002 406.20, £2017, 050 447000
S ST—
{0} CIRGAE 36112, 4005, £3417, 000,000,100, 1270
= Teouch 36747 4085, 63517, 100 000, 000
~ Touch 36112 41530, £1517, 000,100,000
= Toach 35477 4085, 63517100000, 000
= Touch: 36112 4120, £I5.17, 100, 1,00, 000
S ST—
[ CYLOOT 36112, 20795, SMET, 000,000,100, 20000, £{
= Teuach 45112 247 %6 63467, 1 00 000, 000
= Touch 112 3455, W67, 050, 47 000
PROBE CH ECK = Teach 31112 21136, 6367, 050, 067, 000
~ Touh 46112 29745, EI7E7. 100,000,000
. = Teach 31112 3455 63767, 050, 087, 000
CAMIO prOVIdeS pOWGrfU| — Touch 11112, 21155, 617,67, 050, 0.07. 200

= Touch 45112 34746, 4067, 1 00, 0,00, 0.00

visualization tools — Touch: 31112, 3455, $4067, 050, 007,000
for e.dmpg programs, 7 T SRS 0703, 07,000
previewing changes and -

debugging new programs.

Settin. Teach Datem: _mcs

[Sirnulate forwards alang 3 tool path. Canesisn




Program Editor
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169 53 MEAS  POINT .
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(171 GOTO/286.25,

172 F(locate)= FE-lTPOIrIY cm 206.25,246.5, -58.36,0,0,1 \

MEAS/POINT ,F{locata), @

ENDMES

55 CHOMES
O Loe TRANS )= TRANS /XOH TG, FA( Lacata) , YORIG, FA( locate) , JORIG, FA( locats)
S5 MEAS  CIRCLE
SHSET/DEPTH, B

F[start hole)- FEAT}Ei*C_E IWNER,CART,9,0,0,0,0,1,5
MEAS/CIHCLE  F(start_hole),?
RT,2.549,8,8,-1,8,8
AT,-1.275,2.307,0,8.5,
RT,-1.275,-2.206,0,0.5,

B66,8
66,0

X

arn)-HnI.rP 0L, CART , -2B. 148, -29.765,0,0,0,1
H‘-\s.." ANE E{stars facel d

Point Measurement

| 35 Y Target ChM position
| 287 paTDEF]

798 D(sfTR = 1w X= 0

|209 335 MEA

18 GOTO/T v o= 2en? Y= 0

11 SHSETS

il 1 o | ; I _
Ready @Redangu\ar Cartesian Settin.. Teach Datum: _mes | ADO_BOO_TP200_L142.. | X: 15647 - 1554 Z:-151.60
OPoIar
Direction
Ox O% HIGH-LEVEL LANGUAGE
N malise
8; 8; i CAMIO high-level commands extend the capability of
@ Other c b ] . your CMM program beyond inspection — with advanced
O Nane DMIS window functions including conditional program execution
Context dialog boxes based on variable parameters such as measurement
o = for editing DMIS commands results, operator input and external data.
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Error
recovery

Variables
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functions processing

Relational
operators




= Graphical preview
=8 with powerful drag
& drop path editor

Easy to use path
planner and
sequence editor

i

Measurement blocks
and group properties for
rapid programming

PROGRAMMING HUB

For programming teams with a mix of
CMMs and probing technology - CAMIO
facilitates the creation and deployment
of CMM programs, probing database and
report templates from a central location.

e Virtual CMMs including non LK models

e Library of touch probes, scanning
probes, laser scanners and accessories

e CMM specific program templates
and configuration settings

e Native DMIS language CMM programs

e Master probe and calibration database
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Automatic optimisation
of measurement
sequences

4

Collisions

G QAR AAART

Simulation

CAMIQ’s virtual CMM provides a realistic offline
CMM programming environment, with accurate
CMM and probe motion sequences for collision
detection and cycle time estimations.

Several levels of simulation are available including
CMMs library’s, multi-sensor probing, multiple
work-piece models, holding fixtures, change racks
and rotary tables.

COLLISION DETECTION

Automatic collision detection allows for a safe
working distance between the moving virtual
CMM and workpiece models.

Probe collisions and near misses are detected
automatically and corrected offline before the
program is sent to the CMM for use online.

X
3
Z




CAMIO automation software provides a

modular solution for CMM automation
- with options to choose the level of
CMM automation capability based
on the application and setting.

)

THE SMART FACTORY

-J’f; Industry 4.0 defines what has been called the smart factory

Iy

L0 Within a smart factory manufacturing systems communicate and

|
1st cooperate with one another and humans. In-line measurement provides
E immediate feedback, enabling optimization of the process in real-time.

Manufactures benefit from, superior cost efficiencies, better quality

Mechanization  Mass production,
water power, assembly line,

steam power electricity automation Systems products and higher productivity.

Computer and Cyber Physical

INLINE CMM AUTOMATION

In-line CMM automation allows manufacturing
cells to increase product quality and production
efficiency. The CMM is fully integrated in the cell
with all sequencing managed by the cell control
system and CAMIO8 automation software.

® Rapid detection of process variation enables
corrective actions in real-time while
maintaining the flow of production.

® Automatic monitoring of the manufacturing
cell for a quick response should the
unexpected occur.

® Personnel and equipment safeguarded
by presence detection devices
and other safety equipment.

AUTOMATION BENEFITS

i 88|

Increase Reduce
productivity costs

Improve
quality

Closed-loop
manufacturing

Centralized
data



STAND-ALONE CMM AUTOMATION

Stand-alone CMM automation increases utilisation and
makes the CMM an easy to use quality tool for production
operators. The CMM is controlled by an operator with
support from CAMIO automation software.

® Intuitive program menu allows users with minimal
training to operate the CMM safely.

® Optimisation of part loading and program execution
keeps the CMM measuring efficiently and with minimal
delays between tasks.

® Running the CMM is made easy by input devices such as
bar code readers and RFID tags for part identification.

L

Automation
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LK METROLOGY Europe S.r.l.
Corso Orbassano, 402/16

10137 Torino, Italy

Tel: +39 011 0743945

Email: Sales.Italy@LKmetrology.com

LK METROLOGY Ltd.

Argosy Road, East Midlands Airport,
Castle Donington, Derby,

DE74 2SA United Kingdom

Tel: +44 (0)1332 811138

Email: Sales.UK@LKmetrology.com

LK METROLOGY Belgium
Technologielaan 11,

3001 Leuven, Belgium

Tel: +32 (0)16 387550

Email: Sales.Belgium@LKmetrology.com

LK METROLOGY Inc.

29550 W. K. Smith Drive, Unit B
New Hudson, MI 48165

United States

Tel: + 1 (810) 263 6100

Email: Sales.US@LKmetrology.com

LK METROLOGY Gmbh
Siemensstrasse 24,

D-63755 Alzenau, Germany

Tel: +49 6023 9292617

Email: Sales.Germany@LKmetrology.com

www.LKmetrology.com

LK METROLOGY China Co. Ltd.
Room 401, HuaTeng Building, No. A302,
Jinsong 3rd Zone, Chaoyang District, Beijing,
P.R. of China.

Tel: +86 10 87768860

Email: Sales.China@LKmetrology.com

LK METROLOGY SAS

39, rue du Bois Chaland,

91090 Lisses, France

Tel: +33 184 860585

Email: Sales.France@LKmetrology.com
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