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Mitutoyo Software End User License Agreement

B IMPORTANT

PLEASE READ THIS MITUTOYO SOFTWARE END USER LICENSE AGREEMENT ("EULA") CARE-
FULLY BEFORE USING THE MITUTOYO SOFTWARE PRODUCTS. THIS EULA SHALL CONSTI-
TUTE A LEGAL AGREEMENT BETWEEN YOU/THE CUSTOMER AND MITUTOYO CORPORATION
("MI-TUTOYQO") FOR THE MITUTOYO SOFTWARE PRODUCT DISTRIBUTED WITH THIS EULA,
WHICH SOFTWARE PRODUCT INCLUDES, WITHOUT LIMITATION, A COMPUTER PROGRAM,
AND MAY ALSO INCLUDE ASSOCIATED MEDIA, PROGRAM DISK(S), DONGLES, MANUALS,
OTHER PRINTED MATERIALS, AND/OR OTHER "ONLINE" OR ELECTRONIC DOCUMENTATION
(COLLECTIVELY, "SOFTWARE PRODUCT"). BY CLICKING ON THE "ACCEPT" BUTTON, OPEN-
ING THE PACKAGE, DOWNLOADING THE SOFTWARE PRODUCT, INSTALLING THE SOFTWARE
PRODUCT ON AND/OR USING A PRODUCT OR PROGRAM CONTAINED IN THE SOFTWARE
PRODUCT, YOU ARE DEEMED TO HAVE CONSENTED TO BE BOUND BY THE TERMS OF THIS
EULA. IF YOU DO NOT AGREE TO ALL OF THE TERMS AND CONDITIONS OF THIS EULA, DO
NOT CLICK ON THE "ACCEPT" BUTTON AND DO NOT OPEN, DOWNLOAD, INSTALL OR USE
THE SOFTWARE PRODUCT. THIS SOFTWARE PRODUCT IS LICENSED, NOT SOLD, SUBJECT
TO THE TERMS AND CONDITIONS SET FORTH IN THIS EULA. THE GRANT OF LICENSE SET
FORTH BELOW WILL BE EFFECTIVE ONLY WHEN YOU AGREE TO ALL TERMS AND CONDI-
TIONS SET FORTH IN THIS EULA.

M License

Mitutoyo grants to you/customer ("Customer") a non-transferable and non-exclusive license under the
terms and conditions of this EULA.

Customer acknowledges and agrees that (a) Mitutoyo, its affiliated and related companies and/or its
suppliers are and shall remain the owner of the exclusive right, title and interest in and to the Software
Product and (b) Customer has no right, title or interest of any nature whatsoever in and to the Software
Product, except the right to use the Software Product in accordance with and subject to the terms and
conditions of this EULA. All rights not expressly granted herein by Mitutoyo are reserved by Mitutoyo for
the exclusive benefit and use of Mitutoyo and its affiliated and related companies as Mitutoyo deems
appropriate.

B Restrictions

EXCEPT AS EXPRESSLY AUTHORIZED HEREIN, CUSTOMER SHALL NOT PRINT OR COPY, IN
WHOLE OR IN PART, THE SOFTWARE PRODUCT,; MODIFY THE SOFTWARE PRODUCT,
REVERSE COMPILE OR REVERSE ASSEMBLE/ENGINEER ALL OR ANY PORTION OF THE
SOFTWARE PRODUCT; OR RENT, LEASE, SUBLICENSE, DISTRIBUTE, SELL, OR CREATE
DERIVATIVE WORKS OF THE SOFTWARE PRODUCT.

Customer may permanently transfer all of its rights under this EULA and the Software Product, on the
conditions that (a) Customer notifies Mitutoyo of its intention of transfer prior to such transfer, (b) Cus-
tomer retains no copies thereof, (c) Customer transfers all of the Software Product (including all compo-
nent parts, the media and printed materials, any upgrades, this EULA, and, if applicable, the Certificate
of Authenticity) to the transferee and (d) the transferee agrees to abide by all of the terms of this EULA.
If the Software Product is an upgrade, any transfer must include all prior versions of the Software Prod-
uct and all of Customer's rights therein, if any.
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B Copyright

Copyright in and to the Software Product shall remain exclusively with Mitutoyo, its affiliated and related
companies and/or its suppliers. Customer may not remove, modify or alter any copyright, trademark or
any other intellectual property legend/notice from any part of the Software Product.

B Limited warranty

If Customer discovers a physical defect in the media on which the Software Product is distributed, or in
a documentation of the Software Product within one year from the date of original purchase by Cus-
tomer, Mitutoyo will replace the media or documentation free of charge. Except for the foregoing, the
Software Product is provided "AS IS"; provided however, that if a malfunction which Mitutoyo judges as
fatal defect affecting an intended material performance or functions of the Software Product within one
year from the date of original purchase by Customer, Mitutoyo will at its option repair such defect or
provide replacement software. The remedy by this limited warranty extends only to Customer as the
original licensee and does not extend to the transferee. Customer's exclusive remedy and the entire lia-
bility of Mitutoyo, its affiliated and related companies and its suppliers under this limited warranty will be
limited, at Mitutoyo's sole and exclusive option, only to the repair or replacement as aforesaid.

In no event does Mitutoyo warrant that the Software Product is error free or that Customer will be able
to operate the Software Product without problems or interruptions or that the Software Product will work
in combination with any hardware or application software products provided by third parties.

This warranty does not apply if the Software Product or any component or element thereof (or the
equipment upon which such Software Product is intended to operate) (a) has been altered or modified,
(b) has not been installed, operated, repaired, or maintained in accordance with instructions supplied
by Mitutoyo, (c) has been subjected to abnormal physical or electrical stress, misuse, negligence, or
accident, or (d) is used in ultra-hazardous activities.

Any warranty provided by Mitutoyo or its affiliated companies relative to the equipment/hardware upon
which the Software Product is installed shall not expand, extend or otherwise modify the limited war-
ranty set forth herein or provide any rights to Customer which are not otherwise expressly set forth
herein.

EXCEPT AS SPECIFIED IN THIS WARRANTY, ALL EXPRESS OR IMPLIED CONDITIONS, REPRE-
SENTATIONS, AND WARRANTIES OF ANY NATURE WHATSOEVER INCLUDING, WITHOUT LIM-
ITATION, ANY IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, NONINFRINGEMENT OR WARRANTY ARISING FROM A COURSE OF DEALING,
USAGE, OR TRADE PRACTICE, ARE HEREBY EXCLUDED TO THE MAXIMUM EXTENT
ALLOWED BY APPLICABLE LAW.

Customer assumes all responsibility for all results arising out of its selection of the Software Product to
achieve its intended results.

B Disclaimer

IN NO EVENT WILL MITUTOYO, ITS AFFILIATED AND RELATED COMPANIES AND SUPPLIERS
BE LIABLE FOR ANY LOST REVENUE, PROFIT, OR DATA, OR FOR SPECIAL, DIRECT, INDIRECT,
CONSEQUENTIAL, INCIDENTAL, OR PUNITIVE DAMAGES HOWEVER CAUSED AND REGARD-
LESS OF THE THEORY OF LIABILITY ARISING OUT OF THE USE OF OR INABILITY TO USE OF
THE SOFTWARE PRODUCT EVEN IF MITUTOYO, ITS AFFILIATED AND RELATED COMPANIES
AND/OR SUPPLIERS HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

If, notwithstanding the other provisions of this EULA, Mitutoyo, its affiliated and related companies and/
or its suppliers are found to be liable to Customer for any damage or loss which arises out of or is in any
way connected with use of the Software Product by Customer, in no event shall Mitutoyo's and/or its
affiliated and related companies' and suppliers' liability to Customer, whether in contract, tort (including
negligence), or otherwise, exceed the price paid by Customer for the Software Product only.

The foregoing limitations shall apply even if the above-stated warranty fails of its essential purpose.
BECAUSE SOME COUNTRIES, STATES OR JURISDICTIONS DO NOT ALLOW THE EXCLUSION
OR THE LIMITATION OF LIABILITY FOR CONSEQUENTIAL OR INCIDENTAL DAMAGES, IN SUCH
COUNTRIES, STATES OR JURISDICTIONS, MITUTOYO'S, ITS AFFILIATED AND RELATED COM-
PANIES' AND SUPPLIERS' LIABILITY SHALL BE LIMITED TO THE EXTENT PERMITTED BY LAW.

2 No.99MCA912A



B Termination

The license of Customer under this EULA is effective until terminated. Customer may terminate this
EULA at any time by destroying all copies of the Software Product including all media and documenta-
tion. This EULA will terminate immediately without notice from Mitutoyo if Customer fails to comply with
any provision of this EULA. Upon termination, Customer must destroy all copies of Software Product
including all media and documentation.

B Export control

The Software Product is subject to Japanese export control laws as well as any other applicable export
or import control laws and regulations in other countries. Customer agrees to comply strictly with all
such applicable regulations and acknowledges that it has the responsibility to obtain licenses to export,
re-export, or import the Software Product.

B Miscellaneous

This EULA shall be governed by and construed in accordance with the laws of Japan, without giving
effect to the principles of conflict of law. Customer agrees to submit to the exclusive jurisdiction of the
district courts in Tokyo, Japan with respect to any dispute, controversy or claim arising out of or relating
to this EULA and the parties respective rights and obligations hereunder. This EULA shall not be gov-
erned by the United Nations Convention on Contracts for the International Sale of Goods, the applica-
tion which is expressly excluded.

If any portion hereof is found to be void or unenforceable, the remaining provisions of this EULA shall
remain in full force and effect.

This EULA constitutes the entire agreement between Customer and Mitutoyo with respect to the sub-
ject matter hereof.

Customer shall indemnify, defend and hold harmless Mitutoyo, its affiliated and related companies and
its suppliers from and against any and all claims and liability of any nature whatsoever arising out of or
in connection with Customer's breach of this EULA.

The governing language of this EULA shall be English. English version will prevail to the extent that
there is any inconsistency between English version and any version translated into another language.
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About This Document

B Positioning of this document, document map

This describes the positioning of this document and its relationship with other installments.

® For hardware, software

Line Laser Sensor
SurfaceMeasure
SurfaceMeasure1008S
User's Manual
(This document)

s

~N

Line Laser Sensor
SurfaceMeasure
SurfaceMeasure1008S
Instruction Manual

Y4

Line Laser Sensor
SurfaceMeasure
SurfaceMeasure1008S
Measurement tool
Technical Manual

® Others

Line Laser Sensor
SurfaceMeasure
SurfaceMeasure1008S
Grounding Guide

Provides precautions for use, operations and functions of Sur-
faceMeasure1008S.

A quick guide for using the SurfaceMeasrue1008S.

Provides technical descriptions and algorithms of SurfaceMea-
sure10088S.

Provides guides for reducing the effects of potential differences
and noise.

B Intended readers and purpose of this document

® Intended readers

This is intended for those who use this product, and those who build inspection and evaluation sys-
tems, and perform various kinds of non-contact form measuring.

® Purpose

The purpose of this document is to help you to understand the functional outline of the product, func-
tions of each part, how to use it and maintenance details.
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Conventions Used in This Document

B Safety reminder conventions warning against potential hazards
A DANG ER Indicates a hazard with a high level of risk which, if not avoided, will
result in death or serious injury.

Indicates a hazard with a medium level of risk which, if not avoided,
could result in death or serious injury.

f CAUTION Indicates a hazard with a low level of risk which, if not avoided, could
result in minor or moderate injury.

N OTICE Indicates a situation which, if not avoided, may result in property
damage.
Electricity
A Alerts the user to a specific hazardous situation that means "Caution,

risk of electric shock".

B Conventions indicating prohibited and mandatory actions

Indicates concrete information about prohibited actions.

Indicates concrete information about mandatory actions.

Indicates that grounding needs to be implemented.

-0

B Conventions indicating referential information or reference location

IMPORTANT Indicates information that must be known when using the product.

Indicates further information and details relevant for the operating

Tips ) _ :
P methods and procedures that are explained in that section.

Indicates reference location if there is information that should be
referred to in this document or an extraneous User's Manual.

Example: For details about XX, see "1 Overview" on page 15.
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Bl Other conventions

Represent a paraphrase of an immediately preceding phrase or a sup-
plementary explanation.

" ": Double quotation Represent a highlighted phrase. They also indicate an index where infor-

(): Round brackets

marks mation to be referenced is described.
Represent the menu names on screen, the name of screens, buttons,
[ 1: Square brackets display items, tab names, and keyboard keys. They also indicate an item

to be purposely entered or selected by the customer.

, , Indicates the order and the contents of tasks.
1,2,3, .. (: indicates main tasks, 1: indicates detailed tasks)

» Indicates the action resulted from some operation(s).

B Example of conventions use

2.4.4 Grounding

s

9 Make sure that the sensor system components are properly grounded. There is a risk of electric shock.

A\

B SurfaceMeasure1008S
SurfaceMeasure1008S sensors should be grounded to the earth/chassis through their housings and
through the grounding shield of the Power I/O cordset. Sensors have been designed to provide ade-
quate grounding through their mounting screws. Always check grounding with a multi-meter to ensure
electrical continuity between the mounting frame and the sensor's connectors.

Indicates alert information.

— Indicates supplementary
ips f .
The frame that the sensor is mounted to must be connected to earth ground. Informatlon-

B Recommended practices for cordsets

If you need to minimize interference with other equipment, you can ground the Power & Ethernet or the
Power & Ethernet to Master cordset by terminating the shield of the cordset before the split. The most

effective grounding method is to use a 360-degree clamp.
R POWER & ETHERNET TO MASTER, Xm |

B Dual- and Mulfi-serserSysteme Click here in the electronic version
SurfaceMeasurg#008S supports dual- and multi-sensor systems. In these systems, data from each to Jump to the referentia| |ocati0n

sensor is corgbined into a single profile or surface, effectively creating a wider field of view. Any

measurements you configure work on the combined data.
You set up dual- and multi-sensor systems from the web interface. Setting up these systems involves

two e Indicates an operating procedure
Assigning one or more additional sensors, called Buddy sensors, to the Main sensor. to be per‘formed or its outline.

For more information, see E5 "®Buddy Assignment" on page 93

Shows the reference point.
Click here in the electronic version
to jump to the referential location.

Choosing the layout of the dy/i- or multi-sensor system.

For more information, see EE "4.3.3 Layout" on page 96.

%
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Labels on Product

Product safety labels

This product has been designed and manufactured with human safety as a priority. In order to use it more
safely, product safety labels have been applied to the main body and all peripheral devices. This section
explains the meaning and the contents of each safety label on the product.

Before operating this product, be sure to carefully read this section to use this product safely and for a
long time.

B Locations of labels

@Laser caution label Importer label ®High temperatures
(Laser Precaution 1) caution label

Line Laser Sensor
SurfaceMeasure
(Sensor)

Nameplate

: . (®Certification plate
®High temperatures caution label

(Laser Precaution 2)
B Label details and precautions

Product safety labels Notes

®High tempera- Caution that the sensor surface becomes high temperatures
tures caution label

( CAUTION

HOT SURFACE
BiRER

(@Laser Caution label | Laser Precaution 1: Caution against high-intensity light (laser beam)
A\ FAeER D This product is equipped with laser-related devices corresponding to Class 2.

:_”:n Read "Safety Precautions" on page 8 thoroughly, and then handle this prod-
uct carefully and pay enough attention.

(®Certification plate |Laser Precaution 2

omplias Wi % 104010 and 1040.1
except for conformance with IEC 80826-1

Ed3, as described In Laser Notice No.56,
dated May 8, 2016,

Mitutoyo Gorparation

1-20~1, Sakado, Takateu—ku, Kawasaki-sh,
Kanagawa 213-8533, JAPAN

Manufactured: OCT. 2020
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Safety Precautions

Read these "Safety Precautions" thoroughly before operating the product to use it properly.

These safety precautions include such information as to prevent injury to the operator and other persons,
damage to property and product defects. Be sure to observe these precautions carefully.

B Precautions for this product

A\

Removing the covers or disassembling this product will cause electric shock or burns, and in a worse case it
may result in serious injury or death.

Q

* [fthe SurfaceMeasure Interface Unit housing cover is removed and disassembled, this might cause acci-
dents due to electric shocks or burn, or the infiltration of metallic powders, etc. Since there is a risk of
danger, absolutely do not disassemble this product.

* Absolutely do not remove the housing cover of Line Laser Probe SurfaceMeasure. When the product is
being powered, there is a risk of electric shock.

* Do not touch the connection terminals with your hands or objects in order to prevent electric shocks due
to connection faults.

Use of controls or adjustments or performance of procedures other than those specified herein may result
in hazardous radiation exposure.

/A\CAUTION

If the product is going to be used in the following places, adequately implement shielding countermeasures.
In conjunction with the causes of injuries, if the product is used beyond the conditions that are indicated in
the specifications, its functions and performance can no longer be guaranteed.

» Where noise is generated due to static electricity, etc.

» Where there is strong electrical field intensity

» Where power cables and power transmission lines are running through nearby
» Where there are risks of radiation being irradiated

* Where there are risks of being exposed to corrosive gases, efc.
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/\CAUTION

This product uses a visible light laser beam. Any procedures other than the procedures described
herein may result in hazardous radiation exposure.
As for the laser product safety standards, this product conforms to the following standards.

Applicable standards Laser class
EN/IEC 60825-1:2014 Class 2 laser product
JIS C 6802:2014 Class 2 laser product

Class 2 laser product:

This product is a laser product which emits visible light in the 400 nm to 700 nm wavelength spectrum,
and it is dangerous if you intentionally look into the laser beam. Even if the beam hits your skin, it will not
particularly be a problem.

Protective equipment such as protective eyewear, etc., is not necessary, but if protective eyewear is pur-
chased for use, refer to the wavelengths contained in EL]"Specifications" on page 1001.

Laser Safety:

SurfaceMeasure1008S is referred to as components, indicating that they are sold only to qualified cus-
tomers for incorporation into their own equipment. These sensors do not incorporate safety items that the
customer may be required to provide in their own equipment (e.g., refer to the references below for
detailed information).

* Absolutely do not peel off the following laser class label which is applied to the main unit of the Line Laser
® Probe SurfaceMeasure for precautions.

"MLocations of labels" on page 7

4; LASER 2
L—49522 b

2.3 miipesi)
8015 rom Semiconductor Laser
CH0KI5-1-2014, 11 € 68032014

* Do not look into the laser emitter. Absolutely do not look into it even if the beam is not emitted.

* Do not look directly at the laser beam with optical equipment (things which converge light such as magni-
fying glasses, etc.). In addition, do not allow the light reflected from the flat surfaces to enter into your
eyes, when measuring flat surfaces such as mirror surface. Even if the beam hits your skin, it will not par-
ticularly be a problem.
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B Electrical Safety

Failure to follow the guidelines described in this section may result in electrical shock or equipment dam-

Sensors should be connected to earth ground.

All sensors should be connected to earth ground through their housing. All sensors should be
mounted on an earth grounded frame using electrically conductive hardware to ensure the
housing of the sensor is connected to earth ground. Use a multi-meter to check the continuity
between the sensor connector and earth ground to ensure a proper connection.

@Qm
Q
®

Minimize voltage potential between system ground and sensor ground.

Care should be taken to minimize the voltage potential between system ground (ground refer-
ence for 1/0O signals) and sensor ground. This voltage potential can be determined by measuring
the voltage between Analog_out- and system ground. The maximum permissible voltage poten-
tial is 12 V but should be kept below 10 V to avoid damage to the serial and encoder connec-
tions.

For a description of the connector pins, see =] "14.2.2 SurfaceMeasure1008S |/O Connector"
on page 1008.

Use a suitable power supply.
o The power supply used with sensors should be an isolated supply with inrush current protection
or be able to handle a high capacitive load. Verify the voltage input requirements for your sensor
in the sensor's specifications; for specifications, see "14.2 Sensor Connectors" on page 1006.

o Use care when handling powered devices.

Wires connecting to the sensor should not be handled while the sensor is powered. Doing so
may cause electrical shock to the user or damage to the equipment.

B Heat Warning

/N\CAUTION

If a sensor is not adequately heat-sunk, the housing may get hot enough to cause injury.

Sensors should be properly heat-sunk.
o To avoid injury and to ensure that a sensor functions properly, mount the sensor to a thermally
conductive material for good heat-sinking.

See also, "MEnvironment and Lighting" on page 11.
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B Handling, Cleaning, and Maintenance

IMPORTANT

Dirty or damaged sensor windows (emitter or camera) can affect accuracy. Use caution when handling
the sensor or cleaning the sensor's windows.

* Keep sensor windows clean

Use dry, clean air to remove dust or other dirt particles. If dirt remains, clean the windows carefully with a soft, lint-

free cloth and non-streaking glass cleaner or volatility alcohol. Ensure that no residue is left on the windows after
cleaning.

¢ Turn off lasers when not in use

Mitutoyo uses semiconductor lasers in SurfaceMeasure1008S. To maximize the lifespan of the sensor, turn off the
laser when not in use.

Avoid excessive modifications to files stored on the sensor

Sensor settings are stored in flash memory inside the sensor. Flash memory has an expected lifetime of 100,000
writes. To maximize lifetime, avoid frequent or unnecessary file save operations.

B Environment and Lighting

IMPORTANT
Avoid strong ambient light sources.

The imager used in this product is highly sensitive to ambient light. Do not operate this device near win-
dows or lighting fixtures that could influence measurement or data acquisition.If the unit must be installed

in an environment with high ambient light levels, a lighting shield or similar device may need to be
installed to prevent light from affecting measurement.

IMPORTANT

Ensure that ambient conditions are within specifications.

Sensors are suitable for operation between 0—40° C and 25-85% relative humidity (non-condensing).

Measurement error due to temperature is limited to 0.015% of full scale per degree C. The storage tem-
perature is -30-70° C.

The Master network controllers are similarly rated for operation between 0-50° C.

IMPORTANT

The sensor must be heat-sunk through the frame it is mounted to. When a sensor is properly heat sunk,

the difference between ambient temperature and the temperature reported in the sensor's health channel
is less than 15° C.

IMPORTANT

Sensors are high-accuracy devices, and the temperature of all of its components must therefore be in

equilibrium. When the sensor is powered up, a warm-up time of at least ninety minutes is required to
reach a consistent spread of temperature in the sensor.
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To ensure reliable operation and to prevent damage to sensors, avoid installing the sensor in locations
 that are humid, dusty, or poorly ventilated;
* with a high temperature, such as places exposed to direct sunlight;
* where there are flammable or corrosive gases;
* where the unit may be directly subjected to harsh vibration or impact;
* where water, oil, or chemicals may splash onto the unit;
* where static electricity is easily generated.

Precautions for Use

B Use and handling of the product

® Use this product only by connecting to instruments which support this product.

Do not use this product for instruments which does not support this product.

For measuring instruments supported by this product, contact the agent where you purchased the prod-
uct or a Mitutoyo sales office.

® This product is for industrial usage.

Do not use this product for purposes other than for industrial usage.

® The product is a precision instrument.

* Do not subject the product to drastic shocks such as dropping it, or exert excessive force upon it.
* Do not disassemble or modify the product.

If the product is used beyond the conditions indicated in the specifications (EF "14 Specifications" on
page 1001), be aware that the functions and performance cannot be guaranteed.

B Environment for placement

For usage environment explanations, see [ "MEnvironment and Lighting" on page 11.
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Electromagnetic Compatibility (EMC)

This product complies with the EMC Directive and the UK Electromagnetic Compatibility Regulations;
however, if this receives electromagnetic interference that exceeds these requirements, it will be out of
warranty and require appropriate measures.

This product is an industrial product, and is not intended to be used in residential environment. If this
product is used in residential environment, this product may cause electromagnetic interference with
other instruments. In such a case, it is required to take appropriate measures for preventing such elec-
tromagnetic interference.

Export Control Compliance

This product falls into the Catch-All-Controlled Goods and/or Catch-All-Controlled Technologies
(including Programs) under Category 16 of Appended Table 1 of Export Trade Control Order or under
Category 16 of Appended Table of Foreign Exchange Control Order, based on Foreign Exchange and
Foreign Trade Act of Japan.

If you intend re-export of the product from a country other than Japan, re-sale of the product in a coun-
try other than Japan, or re-providing of the technology (including Programs), you shall observe the reg-
ulations of your country.

Also, if an option is added or modified to add a function to this product, this product may fall under the
category of List-Control Goods, List-Control Technology (including Programs) under Category 1 - 15 of
Appended Table 1 of Export Trade Control Order or under Category 1 - 15 of Appended Table of For-
eign Exchange Control Order, based on Foreign Exchange and Foreign Trade Act of Japan. In that
case, if you intend re-export of the product from a country other than Japan, re-sale of the product in a
country other than Japan, or re-providing of the technology (including Programs), you shall observe the
regulations of your country. Please contact Mitutoyo in advance.

Notes on Export to European Countries

When you intend exporting of this product to any of the European countries, it may be required to pro-
vide User's Manual(s) in English and Declaration of Conformity in English (in some cases, the official
language of the country to be exported). For detailed information, please contact Mitutoyo in advance.

Disposal of Products outside the European Countries

Please follow the official instruction in each community and country.

Disposal of Old Electrical & Electronic Equipment (Appli-
cable in the European Countries with Separate Collection
Systems)

Electrical and Electronic Equipment), and this symbol indicates that this product shall not be
treated as household waste.

mmmmm ' © reduce the environmental impact and minimize the volume of landfills, please cooperate in
reuse and recycle.

For how to dispose of the product, please contact the agent where you purchased the product
or a Mitutoyo sales office.

E This symbol on the product or on its packaging is based on WEEE Directive (Directive on Waste
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Warranty

This product has been manufactured under strict quality management, but should it develop problems
within one year of the date of purchase in normal use, repair shall be performed free of charge. Please
contact the agent where you purchased the product or Mitutoyo sales representative (EZ "SERVICE
NETWORK" on page App-1). This warranty, however, shall not affect any provisions of the Mitutoyo
Software End User License Agreement.

If this product fails or is damaged for any of the following reasons, it will be subject to a repair charge,
even if it is still under warranty.

 Failure or damage owing to fair wear and tear

* Failure or damage owing to inappropriate handling, maintenance or repair, or to unauthorized modi-
fication

 Failure or damage owing to transport, dropping, or relocation of the product after purchase
 Failure or damage owing to fire, salt, gas, abnormal voltage, lightning surge, or natural disaster

 Failure or damage owing to use in combination with hardware or software other than those desig-
nated or permitted by Mitutoyo

* Failure or damage owing to use in ultra-hazardous activities

This warranty is effective only where the product is properly installed and operated in conformance with
the instructions in this document within the original country of the installation.

EXCEPT AS SPECIFIED IN THIS WARRANTY, ALL EXPRESS OR IMPLIED CONDITIONS, REPRE-
SENTATIONS, AND WARRANTIES OF ANY NATURE WHATSOEVER INCLUDING, WITHOUT LIM-
ITATION, ANY IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, NONINFRINGEMENT OR WARRANTY ARISING FROM A COURSE OF DEALING,
USAGE, OR TRADE PRACTICE, ARE HEREBY EXCLUDED TO THE MAXIMUM EXTENT
ALLOWED BY APPLICABLE LAW.

You assume responsibility for all results due to the selection of this product to achieve your intended
results.

Disclaimer

IN NO EVENT WILL MITUTOYO, ITS AFFILIATED AND RELATED COMPANIES AND SUPPLIERS
BE LIABLE FOR ANY LOST REVENUE, PROFIT, OR DATA, OR FOR SPECIAL, DIRECT, INDIRECT,
CONSEQUENTIAL, INCIDENTAL, OR PUNITIVE DAMAGES HOWEVER CAUSED AND REGARD-
LESS OF THE THEORY OF LIABILITY ARISING OUT OF THE USE OF OR INABILITY TO USE THIS
PRODUCT EVEN IF MITUTOYO OR ITS AFFILIATED AND RELATED COMPANIES AND/OR SUP-
PLIERS HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

If, notwithstanding the foregoing, Mitutoyo is found to be liable to you for any damage or loss which
arises out of or is in any way connected with use of this product by you, in no event shall Mitutoyo's
and/or its affiliated and related companies' and suppliers' liability to you, whether in contract, tort
(including negligence), or otherwise, exceed the price paid by you for the product only.

The foregoing limitations shall apply even if the above-stated warranty fails of its essential purpose.
BECAUSE SOME COUNTRIES, STATES OR JURISDICTIONS DO NOT ALLOW THE EXCLUSION
OR THE LIMITATION OF LIABILITY FOR CONSEQUENTIAL OR INCIDENTAL DAMAGES, IN SUCH
COUNTRIES, STATES OR JURISDICTIONS, MITUTOYO'S LIABILITY SHALL BE LIMITED TO THE
EXTENT PERMITTED BY LAW.
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1 Overview

1 Overview

The Line Laser Sensor SurfaceMeasure1008S is a laser sensor system that uses a line laser to enable
non-contact form measurement. The Line Laser Sensor SurfaceMeasure1008S (hereinafter referred to as
the sensor, or SM1008S) is mounted onto various transport devices and industrial robots for use.

The mounted sensor irradiates the target to be measured with a laser beam, detects the reflected light,
and measures the form of the targets in a non-contact manner.

The product has the following features.

M3IAIBAQ

* Enables high-precision non-contact form measuring.

* Enables data acquisition in various applications, and can be used as a simple measuring tool.
Application examples: total inspections, 3D data acquisition applications

* Enables measuring via high environmental resistance (IP67) even in poor environmental conditions.

* Enables various kinds of measuring, and GO/NG judgment via the advanced processing functions
built into the sensor.

* Enables setups of the sensor using Internet browsers.
* Enables data check and analysis off line using the supplied emulator.

¢ Enables supporting various input and output devices using the supplied software development kit
(SDK).

In addition, multiple sensors can be connected to configure a measuring system by using the Mas-
ter810/2410 network controller.

Example of a system configuration whereby the sensor or body and Master network controller are
used.

Industrial robot

PC

1/0 Cable Robot control

asure IOngg

Power & Ethernet
Cable

Ethernet Cable

Master 810/241

B Web interface basic screen

This shows the web interface basic screen used on the PC and the name of each section.

Setting menus X S o =m = e Mitutoyo

(measuring, analysis =] = Baal s e = oy o T Measuring/

and conditions, etc.) L playback

Eom = &8 L Oe
. o] menu

Data viewer []].

(camera image and

measuring points =~ = - Detailed

display section) || 1 A A~ : measuring
: conditions

setting area
Status Bar —————_®8
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MEMO
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2 Getting Started

2 Getting Started

The following sections provide system and hardware overviews, in addition to installation and setup

procedures.
2.1 Sensor Part Numbers 5
2.1 SENSOT PAIt NUMDEIS ..ottt ettt ettt ettt ettt et ettt e e e e ee e e e eeeeeneens 17
2.2 HAIOWAIE OVEIVIBW ...t e s e e e e s e ne e s s s e s nnnmnmn s mnmnnnmnnnn 18
2.3 SYSEM OVEIVIEW. ..ottt ee ettt en sttt et 24 8
2.4 INSTAIALION «...veeee e oo e e e et et eee e e e e e e e et e e e e e ee e e e es e e es e te et e eeereaeereeeenen 27 é’
2.5 NEWOIK SEIUD ....ooiiiiiicie ettt sbbe e e e e e e aree s 42 %
2.8 NEXE SIEDS ..ottt es ettt 50 §
o

The sensor’s code number is as per the following.
SurfaceMeasure1008S: Code number 553-100
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2 Getting Started

2.2 Hardware Overview

The following sections describe SurfaceMeasure1008S and its associated hardware.

2.2.1 SurfaceMeasurel008S

LASER EMITTER

I/O CONNECTOR

POWER, RANGE, LASER INDICATORS

SurfaceMeasure1008S
Item Description
Camera Observes laser light reflected from target surfaces.
Laser Emitter Emits structured light for laser profiling.
I/O Connector Accepts input and output signals.
Power / LAN Con- | Accepts power and laser safety signals and connects to 1000 Mbit/s Ethernet net-
nector work.
Power Indicator llluminates when power is applied (blue).
Range Indicator llluminates when camera detects laser light and is within the sensor's measurement
range (green).
Laser Indicator llluminates when laser safety input is active (amber).

1 8 No.99MCA912A



2 Getting Started

2.2.2 Cordsets

The cordset is used to drive sensors and transfer acquisition data. SurfaceMeasure1008S uses two
types of cordsets: the Power & Ethernet cordset and the 1/O cordset.

The Power & Ethernet cordset provides power, laser safety interlock to the sensor. It is also used for
sensor communication via 1000 Mbit/s Ethernet with a standard RJ45 connector. The Master version of
the Power & Ethernet cordset provides direct connection between the sensor and a Master network
controller (for more information, see "14.3 Master Network Controllers” on page 1012).

The I/O cordset provides digital I/O connections, an encoder interface, RS-485 serial connection, and
an analog output.

CORDSET,GOCATOR I/0, Xm CORDSET, POWER & ETHERNET, Xm CORDSET, GOCATOR POWER & ETHERNET
TO MASTER, Xm

M16 /O CONNECTOR M16 CONNECTOR M16 CONNECTOR
14 PIN, FEMALE
The maximum length of the I/O cordset is 60 m.

For details on pinout details, see "14.2.2 SurfaceMeasure1008S 1/0O Connector" on page 1008, and
"14.2.1 SurfaceMeasure1008S Power/LAN Connector" on page 1006.
For details on the cordset lengths and part numbers, see "15 Accessories" on page 1023.

In the event of loss or damage to this document, immediately contact the agent where you purchased
the product or a Mitutoyo sales office.
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2.2.3 Master 810/ 2410

If using a Master 810/2410 network controller, you can connect multiple sensors to configure a multi-

sensor system.

¢ Master 810 accepts up to eight sensors.

* Master 2410 accepts up to twenty-four sensors.
Both models allow you to split the orthogonal frequency of the connected encoder and set the fre-
gquency to be compatible with the master. You can also set the debounce time to accommodate faster

encoders. For more information, see "2.4.6 Configuring Master 810" on page 40.

SENSOR PORTS 1-8
LED INDICATORS

O

O

SYNC IN/OUT

(FOR DAISY-CHAINING)

O

O

POWER AND SAFETY-

ENCODER

INPUT

DIP SWITCHES

SENSOR PORTS 17-24

Master 810

SENSOR PORTS 9-16

SENSOR PORTS 1-8

LED INDICATORS

(@]

O v &
SYNC IN/OUT —/

(FOR DAISY-CHAINING)

O
ﬂ A
= Uis'ULs‘*-M‘u:n'
POWER AND SAFETY //
ENCODER
INPUT
DIP SWITCHES

Master 2410

20

(]
MASTER 810 FRONT
o

O
MASTER 810 REAR
(@)

O
MASTER 2410 FRONT

@]

O
MASTER 2410 REAR
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2 Getting Started

Item Description

Sensor Ports Master connection for sensors (no specific order required).

Power and Safety | Power and safety connections. Safety input must be high in order to scan with laser-
based sensors.

Encoder Accepts encoder signal.
Input Accepts digital input.
DIP Switches Configures the Master (for example, allowing the device to work with faster encod-

ers). For information on configuring Master 810 and 2410 using the DIP switches,
see "2.4.6 Configuring Master 810" on page 40.

LED Indicators For more information, see [[] "14.3.1 Master 810/2410" on page 1012.

For pinout details, see [EE] "14.3.1 Master 810/2410" on page 1012.
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2.2.4 Alignment Target

The alignment target is used to align the mounting errors during sensor installation and to calibrate the
transport system.

An alignment target can be a disk, an alignment bar, or a polygon.

Tips
This section describes the types of alignment targets used when setting up the sensor system. For more
information, see the appropriate references below.

e Disc alignment targets

Disks are typically used in systems with a single sensor. Note that the disk alignment targets that come
with the standard are typically used on demonstration systems because their alignment accuracy is not
sufficient. When selecting a disk for your system, select the largest disk that completely fits the required

measurement width. See "15 Accessories" on page 1023 for the disk part number to use.

Calibration Disk

e Alignment bar

Use alignment bars to align dual-sensor or multi-sensor systems with side-by-side sensors, or single-
sensor systems that require high accuracy (with Z-rotation).

Provide an appropriate alignment bar for your environment. For the bar structure requirements, see
"4.5.3 Aligning Sensors with up to 5 Degrees of Freedom" on page 175.
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e Polygonal shaped alignment targets
For multi-sensor systems in a ring layout, where a lower degree of accuracy is acceptable, or X angle
correction is not required, use a polygonal shaped alignment target.
The number of corners in the target should correspond with the number of sensors in the system. Sen-
sors should be positioned so that each sensor can scan a corner and surrounding surface. For the
polygonal shaped alignment target structure requirements, see "4.5.3 Aligning Sensors with upto 5
Degrees of Freedom" on page 175.

e Miscellaneous alignment targets

Finally, you can perform a high-accuracy alignment of ring (360-degree or partial) and wide layouts
using special alignment targets and built-in measurement tools. For more information on this type of

alignment, see [ "4.5.4 Aligning Sensors to 6 Degrees of Freedom" on page 195.
For more general information on the alignment process, including how to choose the alignment type for

your sensor system, see "4.5 Aligning Sensors" on page 171.
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2.3 System Overview

The SurfaceMeasure1008S can be configured into systems according to the various measuring envi-
ronments (situations). Sensors can be connected in the forms of standalone devices, dual-sensor sys-
tems, or multi-sensor systems.

2.3.1 Standalone System

Standalone systems are typically used when only a single sensor is required.
The device can be connected to a computer's Ethernet port for setup and can also be connected to
devices such as encoders, photocells, or PLCs.

POWER:24-48VDC @ 13W
LASER SAFETY: +24-48VDC TO ENABLE
J

WIRE RICH 1/0 j
AS REQUIRED BY APPLICATION \ /
SM1008S /
IN - ENCODER / TRIGGER
OUT - SERIAL / ANALOG / DIGITAL

POWER & ETHERNET
CORDSET

USER PC
(can be disconnected
after setup)
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2.3.2 Dual-Sensor System

In a dual-sensor system, the two sensors work in tandem to acquire measuring data, and the combined

results are output.

The main sensor is called the Control sensor, and the other sensor is called the Buddy sensor. The

sensors’ software recognizes three installation orientations: Opposite, Wide, and Reverse.

A Master network controller (excluding Master 100) must be used to connect two sensors in a dual-sen-

sor system. Power and Ethernet to Master cordsets are used to connect sensors to the Master.

MAIN SM1008S

BUDDY SM1008S

a

I/O CORDSET

POWER AND ETHERNET
CORDSET

e
/ ‘-.,,‘.’_‘"i,_. :
S| R

25

POWER,LASER SAFETY,
TRIGGER INPUTS,
ENCODER

WER 810/2410

GIGABIT ETHERNET SWITCH
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2 Getting Started

2.3.3 Multi-Sensor System

When connecting two or more sensors to a multi-sensor system, use the Master network controller as
shown below. The Master code set is used to connect the sensor to the Master. The Master provides a
single point of connection for power, safety, encoder, and digital inputs. With the Master810/2410 net-
work controller that is used when connecting multiple units, the scan timing can be precisely synchro-

nized across sensors. Sensors and client computers communicate via an Ethernet switch (1 Gigabit/s

recommended).

Master networking hardware does not support digital, serial, or analog output.

POWER,LASER SAFETY,
SM1008S = TRIGGER INPUTS, ENCODER

4 | == GIGABIT ETHERNET SWITCH
CAT5E ETHERNET CABLE

POWER AND ETHERNET
TO MASTER CORDSET
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2.4 Installation

The following sections provide grounding, mounting, and orientation information.

2.4.1 Mounting

Sensors should be mounted using a model-dependent number of screws. Some models also provide
the option to mount using bolts in through-body holes. Refer to the dimension drawings of the sensors

in "14 Specifications" on page 1001 for the appropriate screw diameter, pitch, and length, and bolt
hole diameter.

Proper care should be taken in order to ensure that the internal threads are not damaged from cross-
threading or improper insertion of screws.

Sensors should not be installed near objects that might occlude a camera's view of the projected light.

k|
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Do not place the sensor near objects that can cause unexpected laser reflections.

IMPORTANT
The sensor must dissipate heat through the frame. If the heat dissipation is obstructed, that might cause
malfunctions. If the sensor is properly dissipated, the difference between the ambient temperature and

the temperature reported by the sensor health diagnostic channel will be less than 15 °C.

IMPORTANT

The SurfaceMeasure 1008 S sensor is a precision device. The temperature of all of its components must

be in equilibrium. After powering on the sensor, it should take at least an hour to warm up before the tem-
perature inside the sensor stabilizes.

28
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2.4.2 Orientations and Layouts

The examples below illustrate some of the possible mounting orientations and layouts for single-sen-
sor, dual-sensor, and multi-sensor systems. The choice of orientation will depend on your application.
For more information on orientations and setting them up using the SurfaceMeasure1008S interface,
see "4.3.3 Layout" on page 96.

Typically, you will perform an alignment procedure with sensors using either the flat surface of the con-

veyor or an alignment target (for an introduction to alignment targets, see "2.2.4 Alignment Target”
on page 22). The choice of alignment target and whether it moves when you perform the alignment
depends on the kinds of inaccuracies in sensor mountings. For more information on aligning,

see "4.5 Aligning Sensors" on page 171.

Standalone Orientations

Single sensor above conveyor
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Single sensor on robot arm

Dual-Sensor System Orientations:

No.99MCA912A
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Side-by-side for wide-area measurement The left sensor (when looking into the positive
(Wide). Sensors can also be angled toward Y direction) must be defined as Main; for more
each other, around the Y axis. information, see -] "®Buddy Assignment" on
Sensors can also be mounted with space page 93 For information on the positive Y of

between their laser lines to scan the width of a your sensor, see the sensor's coordinate sys-
large web of material such as metal or rubber. tem orientation in E2] "14.1 Sensors" on page

1001. (A rule of thumb is that Y increases from
the camera to the laser emitter.)

Above/below for two-sided measurement The top sensor must be defined as Main; for
(Opposite) more information, see ] "®Buddy Assign-

ment" on page 93.

A multi-sensor system is defined as containing three or more sensors.

3 1 No.99MCA912A
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Multi-Sensor System Orientations:

Side-by-side for wide-area measurement

Side-by-side top-bottom (and wide) measure-

ment

Ring layout for 360-degree scans

No.99MCA912A

32
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2.4.3 Cordset Bend Radius Limits

With high flex cordsets of lengths 25 meters and lower, limit bends as follows:

¢ |Ininstallations where a cordset does not bend continuously, limit bending to the static bend radius of
34 mm.

* |n installations where a cordset bends continuously, limit bending to the dynamic bend radius of 40
mm.

Static: 34 mm Dynamic: 40 mm

A A

High flex cordset bend radius limits

Custom cordsets between 25 and 60 meters (the maximum length available) have a static bend radius
limit of 45 mm and a dynamic limit of 140 mm.

Static: 45 mm Dynamic: 140 mm

O

Standard cordset bend radius limits
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High flex cordsets are rated for a minimum of 2 million 90° Tick Tock bends and 7 million U-shaped
bends, both at the dynamic bend radius limit of 40 mm. The following illustrations show the test setups

used to determine the number of bends in high flex cordsets.

8

Sample fixed tool ,/_\\

W=Weight
R=Bend Radius

\ Sample

W

Tick-tock test setup (8 = 180°)

U-shape test setup (L = 500 mm).

For cordset part numbers, see "15 Accessories" on page 1023.

For more information on cordsets, see "2.2.2 Cordsets" on page 19 on page 42.

34
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2.4.4 Grounding

9 Make sure that the sensor system components are properly grounded. There is a risk of electric shock.

A\

B SurfaceMeasure1008S

SurfaceMeasure1008S sensors should be grounded to the earth/chassis through their housings and
through the grounding shield of the Power 1/O cordset. Sensors have been designed to provide ade-
guate grounding through their mounting screws. Always check grounding with a multi-meter to ensure
electrical continuity between the mounting frame and the sensor's connectors.

Tips
The frame that the sensor is mounted to must be connected to earth ground.

B Recommended practices for cordsets

If you need to minimize interference with other equipment, you can ground the Power & Ethernet or the
Power & Ethernet to Master cordset by terminating the shield of the cordset before the split. The most
effective grounding method is to use a 360-degree clamp.

CORDSET, POWER & ETHERNET, Xm CORDSET, GOCATOR POWER & ETHERNET TO MASTER, Xm

Attach the 360-degree clamp before the split

To terminate the cordset's shield:

Expose the cordset's braided shield by
cutting the plastic jacket before the
point where the cordset splits.
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2 Install a 360-degree ground clamp.

B Master network controller
The rack mount brackets provided with all Masters are designed to provide adequate grounding
through the use of star washers. Always check grounding with a multi-meter by ensuring electrical con-
tinuity between the mounting frame and RJ45 connectors on the front.

Confirm the grounding. There is a risk of electrical shocks.
When using the rack mount brackets, you must connect the frame or electrical cabinet to which the Master is

9 mounted to earth ground.
A You must check electrical continuity between the mounting frame and RJ45 connectors on the front using a

multi-meter.

If you are mounting Master 810 or 2410 using the provided DIN rail mount adapters, you must ground
the Master directly; for more information, see "®Grounding When Using a DIN Rail (Master 810/
2410)" on page 37.

No.99MCA912A
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e Grounding When Using a DIN Rail (Master 810/2410)
If you are using DIN rail adapters instead of the rack mount brackets, you must ensure that the Master
is properly grounded by connecting a ground cable to one of the holes indicated below. The holes on
the bottom of the unit accept M4 screws. The holes on the sides of the unit accept M3 screws.

Tips
You can use any of the holes shown below. However, Mitutoyo recommends using the holes indicated on
the housing by a ground symbol.

Mounting holes

Mounting holes
Master 810 (bottom) Master 810
and 2410

-

©/ \@ (sides) o 5] o S
@) /(cﬂ,) ©
* @
o O Recommended |
grounding hole
O
(@} O © ©
\‘ \ @ | ®

Master 2410 (bottom) /\

d N
O ®
o
o 0o o o)
o O o
o) 0
5 O
© N

Mounting holes
An additional ground hole is provided on the rear of Master 810 and 2410 network controllers, indicated
by a ground symbol.

B Additional Grounding Schemes

Potential differences and noise in a system caused by grounding issues can sometimes cause sensors
to reset or otherwise behave erratically. If you experience such issues, see the Grounding Guide
(https://www.mitutoyo.co.jp/downloads/software-drivers/sm1008s/) in the Download center for addi-
tional grounding schemes.
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2.4.5 Installing DIN Rail Clips: Master 810 or 2410

You can mount the Master 810 and 2410 using the included DIN rail mounting clips with M4x8 flat
socket cap screws. The following DIN rail clips (DINM12-RC) are included:

To install the DIN rail clips:

Remove the 1U rack mount brackets.

Locate the DIN rail mounting holes on the back of the Master (see below).
Master 810:

DIN rail clip holes Holes for horizontal
/\ mounting orientation

— S /\

o o o / \
O 0
© (]
o] o]
o) o ]

o o

\ / ° o ©\ o

DIN rail clip holes \\

Holes for vertical
mounting orientation

Current revision Older revision

Master 2410:

DIN rail clip holes

o o
° 4
[o} 0o (o] o
o (]
o ) o o
o ) o o
® X% ®

DIN rail clip holes
Current revision
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Attach the two DIN rail mount clips to the back of the Master using two M4x8 flat socket cap
screws for each one.
The following illustration shows the installation of clips on a Master 810 for horizontal
mounting:

Tips
Ensure that there is enough clearance around the Master for cabling.
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2.4.6 Configuring Master 810

If you are using Master 810 with an encoder that runs at a quadrature frequency higher than 300 kHz,
you must use the device's divider DIP switches to limit the incoming frequency to 300 kHz.

Tips
Master 810 supports up to a maximum incoming encoder quadrature frequency of 6.5 MHz.

The DIP switches are located on the rear of the device.

Sl

oo C 1M

Tips
Switches 5 to 8 are reserved for future use.

This section describes how to set the DIP switches on Master 810 to do the following:

» Set the divider so that the quadrature frequency of the connected encoder is compatible with the
Master.
* Set the debounce period to accommodate faster encoders.

B Setting the Divider
To set the divider, you use switches 1 to 3. To determine which divider to use, use the following formula:
Output Quadrature Frequency = Input Quadrature Frequency / Divider

In the formula, use the quadrature frequency of the encoder (for more information, see "®@Encoder
Quadrature Frequency" on page 41) and a divider from the following table so that the Output Quadra-
ture Frequency is no more than 300 kHz.

Divider Switch 1 Switch 2 Switch 3
1 OFF OFF OFF
2 ON OFF OFF
4 OFF ON OFF
8 ON ON OFF
16 OFF OFF ON
32 ON OFF ON
64 OFF ON ON
128 ON ON ON
Tips

The divider works on debounced encoder signals. For more information, see "MSetting the Debounce
Period" on page 41.
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e Encoder Quadrature Frequency
Encoder quadrature frequency is defined as illustrated in the following diagram. It is the frequency of

encoder ticks. This may also be referred as the native encoder rate.

Encoder signal period

/

Enc_A _—||—

Encoder quadrature frequency

I S L S B

I e I e I

You must use a quadrature frequency when determining which divider to use (see "mSetting the
Divider" on page 40). Consult the datasheet of the encoder you are using to determine its quadrature

frequency.

Tips

Some encoders may be specified in terms of encoder signal frequency (or period). In this case, convert
the signal frequency to quadrature frequency by multiplying the signal frequency by 4.

B Setting the Debounce Period

If the quadrature frequency of the encoder you are using is greater than 3 MHz, you must set the

debounce period to “short.” Otherwise, set the debounce period to “long.”

You use switch 4 to set the debounce period.

Debounce period Switch 4
short debounce ON
long debounce OFF

41
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2.5 Network Setup

The following sections provide procedures for client PC and sensor network setup.

Tips
DHCP is not recommended for sensors. If you choose to use DHCP, the DHCP server should try to pre-
serve |IP addresses. Ideally, you should use static IP address assignment (by MAC address) to do this.

Tips
The following sections refer to using the sensor's web interface. For important information on browser
compatibility, see "4.1 Browser Compatibility and Performance" on page 75.

2.5.1 Client Setup

To connect to a sensor from a client PC, you must ensure the client's network card is properly config-
ured.

Sensors are shipped with the following default network configuration:

Setting Default
DHCP Disabled
IP Address 192.168.1.10
Subnet Mask 255.255.255.0
Gateway 0.0.0.0
Tips

All sensors are configured to 192.168.1.10 as the default IP address. For a dual-sensor system, the Main
and Buddy sensors must be assigned unique addresses before they can be used on the same network.
Before proceeding, connect the Main and Buddy sensors one at a time (to avoid an address conflict) and
use the steps in "MRunning a Dual-Sensor System" on page 46_to assign each sensor a unique
address.

To connect to a sensor for the first time:

POWER:24-48VDC @ 13W

Connect cables and apply power. WRERGHY | ASER SAFETY::2448V00 TO ENABLE/

AS REQUIRED BY APPLICATION

SM1008S
IN - ENCODER / TRIGGER

Sensor Cabling is illustrated in "2.3 OUT - SERIAL / ANALOG / DIGITAL

System Overview" on page 24. \

POWER & ETHERNET
CORDSET

USER PC
(can be disconnected
after setup)
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Change the client PC's network set- General

tingS. ‘fou can get IP settings assigned automatically if your network supports
. this capability, Otherwise, you need to ask your network administrator
Windows 7 for the appropriate IP settings.
1 Open the Control Panel, select [Network and () Obtain an IP address automatically
Sharing Center], and then click [Change Adapter @ Use the following TP address:
Settlngs]. IP address: 192 ,168. 1 . 5
2 Right-click the network connection you want to
. . . Subnet mask: 255,255,255, 0
modify, and then click [Properties].
Default gateway:

3 Onthe [Networking] tab, click [Internet Protocol
Version 4 (TCP/IPv4)], and then click [Proper-
ties].

4 Select the [Use the following IP address] option.

Ohtain DMNS zerver addr = tomatically
LIDTain LMo SErver address automaocally

(@) Use the following DNS server addresses:

. . Preferred DMNS server:
Enter IP Address "192.168.1.5" and Subnet
Mask "255.255.255.0", then click [OK]. Alternate DNS server:
[ QK ] [ Cancel ]
Mac OS X v10.6 800 Network
C—
1 Open the Network pane in [System Preferences]
and Select [Ethernet] Location: | Automatic I—:—l
Set [Configure] to [Manually]. YA rgna e e Status: Connected
X Ethernet has a self-assigned IP address and
Enter IP Address "192.168.1.5" and Subnet g litont = may notbe bl to connect.
Mask "255.255.255.0", then click [Apply]. o Paralll..dapter ., Configure: [ Manually )
@ Parallel._dapter g5, IP Address: |192.168.1.5
efnecied Subnet Mask: |255.255.255.0
Bluetooth
e Not Ctnr-|tec:cd 6 Router:
DNS Server:
Search Domains:
TV P Advanced... ®
Al
[:Q Click the lock to prevent further changes. (" Assistme... ) [ Revert ) [ Apply Y
Tips

See "13 Troubleshooting” on page 999 if you experience any problems while attempting to establish a con-
nection to the sensor.
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2.5.2 SurfaceMeasurel008S Setup

The SurfaceMeasure1008S is shipped with a default configuration that will produce 3D data for most
targets.

The following describes how to set up a sensor system for operations. After you have completed the
setup, you can perform a scan to verify basic sensor operation.

B Running a Standalone Sensor System

To configure a standalone sensor system:

Power up the sensor. L
» The power indicator (blue) should turn on immedi- POWER LED
ately.
Enter the sensor's IP address (192.168.1.10) in a €« > C 3% hitp/192.168.1.10 »
web browser.
» The sensor interface loads.
If a password has been set, you will be prompted to
provide it and then log in.
Go to the [Manage] page. .4 e By 2 73
I'lnlln_g_n Scan Measure  OQutput Dashboard
. . . Replay
Ensure that Replay mode is off (the slider is set (off) Snapshot
to the left). irg — Y sesiy "'MJ
Start
Tips
Replay mode disables measurements.
Ensure that the Laser Safety Switch is enabled Safety i+
. L —5V-48VDC
or the Laser Safety input is high. N T
afety_in-
Standalone
+ Vim
- Vin<=J

24V -4V DG  SAFETY

e e e == =}
(0] o] [0} e} o] (@)

A N R T
P

< & o = L o
L_vin—J LsJ
Master 810/2410
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2 Getting Started

ﬂ Go to the [Scan] page.
Observe the profile in the data viewer

ﬂ Press the [Start] button or the [Snapshot] on the
[Toolbar] to start the sensor.

» The [Start] button is used to run sensors continuously.

The [Shapshot] button is used to trigger the capture

of a single frame.

ﬂ Move atarget into the sensor's projected light.

» If a target object is within the sensor's measurement
range, the data viewer will display scan data, and the
sensor's range indicator will illuminate.

» If no scan data is displayed in the data viewer,
[ "13 Troubleshooting" on page 999.

Press the [Stop] button.
» The projected light should turn off.
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2 Getting Started

B Running a Dual-Sensor System
All sensors are shipped with a default IP address of 192.168.1.10. Ethernet networks require a unique
IP address for each device, so you must set up a unique address for each sensor.

To configure a dual-sensor system:
Skip step 1 to 3 if the Buddy sensor's IP address is already set up with an unique address.

Turn off the sensors and unplug the Ethernet net-
work connection of the Main sensor.

/O CORDSET|

Power up the Buddy sensor.

» The power LED (blue) of the Buddy sensor should turn
on immediately.

POWER INDICATOR

Enter the sensor's IP address 192.168.1.10 in a €« = C vY htip//192.168.1.10 »
web browser.
» The web interface loads.

Gotothe[Manage] Page. 4 = I = &

Manage Scan Measure  OQutput Dashboard

Networking

Modify the IP address to 192.168.1.11 in the [Net-

IP: 192.168.1.11

working] category and click the [Save] button. R —

Gateway: 0.0.0.0

» When you click the [Save] button, you will be prompted —
to confirm your selection. o
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2 Getting Started

ﬂ Turn off the sensors, re-connect the Main sen-
sor's Ethernet connection and power-cycle the
sensors.

Tips
After changing network configuration, the sensors must be
reset or power-cycled before the change will take effect.

Enter the sensor's IP address 192.168.1.10in a
web browser.

» The web interface loads.

E Select the [Manage] page.

ﬂ Go to [Manage] page, [Sensor System] panel, and
select the [Visible Sensors] panel.

» The serial number of the Buddy sensor is listed in the
Available Sensors panel.

Select the Buddy sensor and click the [Assign] but-
ton.

» The Buddy sensor will be assigned to the Main sensor
and its status will be updated in the System panel.
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I/l0 CORDSET |

POWER AND ETHERNET CORDSET

€« = C ¢ hip//192.168.1.10 »

Ol T o @

Manage Scan Measure  OQutput Dashboard

Buddy

Status: JTZLY Model:

Version: Serial:

Master:
Visible Sensors

Serial Model Version State
Gocator 2330 4.0.9.84 Ready
£ >
Assign
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2 Getting Started

Ensure that the Laser Safety Switch is enabled or
the Laser Safety input is high.

Ensure that [Replay] mode is off (the slider is set to the
left).

Go to the [Scan] page.

Press the [Start] or the [Snapshot] button on the
[Toolbar] to start the sensors.
The [Start] button is used to run sensors continuously,
while the [Snapshot] button is used to trigger a single

profile.

Move a target into the laser plane.

» If a target object is within the sensor's measurement
range, the data viewer will display scan data, and the
sensor's range indicator will illuminate.

» If no scan data is displayed in the data viewer,

"13 Troubleshooting" on page 999.

Press the [Stop] button if you used the [Start] but-
ton to start the sensors.

» The laser should turn off.
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2 Getting Started

2.5.3 Required Ports

The following table lists the ports used by sensors, the Ethernet-based protocols, the SDK (software
development kit), and the PC-based accelerator. Use this information to determine whether you need
to open ports on your network and to understand the traffic that a sensor system will produce over a

network.
Ports used
Port Data Packet Protocol Description

80 TCP Server for sensor web interface

502 TCP Modbus protocol communication

2016 UbDP Internal (protocol-independent)

2017 TCP Internal (protocol-independent)

2018 TCP Internal (protocol-independent)

2019 TCP Internal (protocol-independent)

2020 UbDP SurfaceMeasure1008S protocol discovery; SDK; accel-
erator

3189 TCP Flash security policy server (only in SurfaceMea-
surel008S 4.7 and earlier releases)

3190 TCP SurfaceMeasure1008S protocol control channel; SDK;
accelerator

3191 TCP Emulator web port

3192 TCP SurfaceMeasure1008S protocol upgrade channel; SDK;
accelerator

3194 TCP SurfaceMeasure1008S protocol health channel; SDK;
accelerator

3195 TCP SurfaceMeasurel1008S protocol private data

3196 TCP SurfaceMeasure1008S protocol discovery; SDK; accel-
erator

3197 UDP Emulator scenario management (RPC)

3220 UDP SurfaceMeasure1008S protocol discovery; SDK; accel-
erator

8190 TCP ASCII protocol

44818 TCP EtherNet/IP protocol (standard port)

44818 UDP EtherNet/IP protocol (standard port)

For more information on how the different protocols use these ports, see the appropriate section in
"10.1 Protocols" on page 747.
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2.6 Next Steps

After you complete the steps in this section, the sensor system is ready to be configured for an applica-
tion using the software interface. The interface is explained in the following sections:

"4.3 Management and Maintenance" on page 91

Contains settings for sensor system layout, network, motion and alignment, handling jobs, and sensor
maintenance.

"4.4 Scan Setup" on page 114

Contains settings for scan mode, trigger source, detailed sensor configuration, and performing align-
ment.

"4.6 Models" on page 209

Contains settings for creating part matching models and sections.

] "4.7 Measurement and Processing" on page 230

Contains built-in measurement tools and their settings.

"4.8 Output" on page 326

Contains settings for configuring output protocols used to communicate measurements to external
devices.

"4.9 Dashboard" on page 337

Provides monitoring of measurement statistics and sensor health.

"4.2.1 Toolbar" on page 79

Controls sensor operation, manages jobs, and replays recorded measurement data.
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3 SurfaceMeasure1008S Basic Functions

3 SurfaceMeasurel008S Basic Functions

The following sections provide an overview of how SurfaceMeasure1008S acquires and produces data,
detects and measures parts, and controls devices such as PLCs. Some of these concepts are import-
ant for understanding how you should mount sensors and configure settings such as active area.

3.1 3D ACUISIEION. ....eiitee sttt ettt sttt s tae s e e a et aestbeen e e e e e nraearae s 51
KB o (01111 @ 111 | SR 56
3.3 Data Generation and PrOCESSING ........ccuevererieriireiiineeise e 63
3.4 Part MatChiNG ......ccviiie ettt nr e e ne s 65
3.5 MEASUIBIMENT. ...ttt sttt s e sb e et eseesne e s 65 3
3.6 TOOI ChaAINING ..ottt ettt nas 66
3.7 Output and Digital TracCKing ........cccovveiicieeie e 74
Tips

You can use the Accelerator to speed up processing of data. For more information, see "7 Surface-
Measure1008S Acceleration” on page 627.

3.1 3D Acquisition

After a sensor system has been set up and is running, it is ready to start capturing 3D data.

Laser profile sensors project a laser line onto the target.

suoloung siseg S800LainsesooeLng

The sensor's camera views the laser line on the target from an angle and captures the reflection of the
laser light off the target. The camera captures a single 3D profile—a slice, in a sense—for each camera
exposure. The reflected laser light falls on the camera at different positions, depending on the distance
of the target from the sensor. The sensor’s laser emitter, its camera, and the target form a triangle. The
sensor uses the known distance between the laser emitter and the camera, and two known angles—
one of which depends on the position of the laser light on the camera—to calculate the distance from
the sensor to the target. This translates to the height of the target. This method of calculating distance
is called laser triangulation.
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3 SurfaceMeasure1008S Basic Functions

Target objects typically move on a conveyor belt or other transportation mechanism under a sensor
mounted in a fixed position. Sensors can also be mounted on robot arms and moved over the target. In
both cases, the sensor captures a series of 3D profiles, building up a full scan of the target. Sensor

speed and required exposure time to measure the target are typically critical factors in applications with
line profile sensors.

Tips
SurfaceMeasure1008S sensors are always pre-calibrated to deliver 3D data in engineering units through-
out their measurement range.
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3.1.1 Clearance Distance, Field of View and Measurement
Range

Clearance distance (CD), field of view (FOV), and measurement range (MR) are important concepts for
understanding the setup of a sensor and for understanding results.

Clearance distance — The minimum distance from the sensor that a target can be scanned and mea-
sured. A target closer than this distance will result in invalid data.

Measurement range — The vertical distance, starting at the end of the clearance distance, in which tar-
gets can be scanned and measured. Targets beyond the measurement range will result in invalid data.
Field of view — The width on the X axis along the measurement range. At the far end of the measure-
ment range, the field of view is wider, but the X resolution and Z resolution are lower. At the near end,
the field of view is narrower, but the X resolution is higher. When resolution is critical, if possible, place
the target closer to the near end. (For more information on the relation between target distance and res-

olution, see "MZ Resolution” on page 55.)

Clearance
Distance
(CD)

Near
— Field of View
(FOV)

Measurement
Range
(MR)

Far Field of View
(FOV)
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3.1.2 Resolution and Accuracy

The following sections describe X Resolution, Z Resolution, and Z Linearity. These terms are used in
the SurfaceMeasure1008S datasheets to describe the measurement capabilities of the sensors.

B X Resolution

X resolution is the horizontal distance between each measurement point along the laser line. This spec-
ification is based on the number of camera columns used to cover the field of view (FOV) at a particular
measurement range.

Because the FOV is trapezoidal (shown in red, below), the distance between points is closer at the near
range than at the far range. This is reflected in the SurfaceMeasure1008S data sheet as the two num-

bers quoted for X resolution.

X Resolution is important for understanding how accurately width on a target can be measured.

Tips
When the sensor runs in Profile mode and Uniform Spacing is enabled, the 3D data is resampled to an X

interval that is different from the raw camera resolution. For more information, see "3.2.2 Uniform Data
and Raw Data" on page 61.

Imaging Unit

Range reported from
the same column

X Resolution at mid MR

- -

X Resolution at FE
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B Z Resolution

Z Resolution gives an indication of the smallest detectable height difference at each point, or how accu-
rately height on a target can be measured. Variability of height measurements at any given moment, in
each individual 3D point, with the target at a fixed position, limits Z resolution. This variability is caused
by camera and sensor electronics.

Profile Variation in Time

A
i
'. . . . . Variation
(mm) T inZ
- >
Time

Like X resolution, Z resolution is better closer to the sensor. This is reflected in the SurfaceMea-
sure1008S datasheets as the two numbers quoted for Z resolution.

B Z Linearity
Z linearity is the difference between the actual distance to the target and the measured distance to the
target, throughout the measurement range. Z linearity gives an indication of the sensor's ability to mea-
sure absolute distance.

A Ideal measurement ‘:__ZLinearity
A
< 'i &
z e @
(mm)
® e
@
-

Target Distance

Z linearity is expressed in the SurfaceMeasure1008S data sheet as a percentage of the total measure-
ment range.
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3.2 Profile Output

The SurfaceMeasure1008S can obtain the measuring points by detecting the reflected light of the irra-
diated laser with the sensor.

A profile is the aggregate of these measuring points, and the coordinate values are assigned to each
measuring points in accordance with the positions which are displayed in the measuring range. Each
range consists of a height (on the Z axis) and a position (on the X axis) in the sensor's field of view.

3.2.1 Coordinate Systems

Data points are reported in one of three coordinate systems, which generally depends on the alignment
state of the sensor.

¢ Sensor coordinates: Used on unaligned sensors.

* System coordinates: Used on aligned sensors. Applies to either standalone or multi-sensor sys-
tems.

* Part and section coordinates: Data can optionally be reported using a coordinate system relative to
the part itself.

Understanding coordinate systems is an important part of understanding measurement results. These
coordinate systems are described below.

Tips

For SurfaceMeasure1008S, Y increases moving from the camera to the laser; for more information, see
the coordinate system orientations illustrated in the specification drawings of your sensor in "14.1
Sensors" on page 1001.
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B Sensor Coordinates

Origin at center

-1 —» FOV

MR

FOV (far)
SurfaceMeasure1008S

The Y axis represents the relative position of the part in the direction of travel. Y position increases as
the object moves forward (increasing encoder position).

i
Il

-

Direction of travel
of target

SurfaceMeasure1008S

The mounting direction, relative to the direction of travel, can be set using either the Normal or Reverse
layout. For more information, see "4.3.3 Layout" on page 96.

B System Coordinates

Understanding system coordinates is important for two reasons. First, they are the direct result of per-
forming the built-in alignment procedure. Second, they change how scan data is represented and how
measurement results should be interpreted.

Performing the built-in alignment procedure on sensors adjusts the coordinate system in relation to
sensor coordinates, resulting in system coordinates (for more information on sensor coordinates, see
"mSensor Coordinates" on page 57). For more information on aligning sensors, see "4.5 Align-
ing Sensors" on page 171.
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The adjustments resulting from alignment are called transformations (offsets along the axes and rota-
tions around the axes). Transformations are displayed in the [Sensor] panel on the [Scan] page. For
more information on transformations in the web interface, see "®@Transformations” on page 128.
System coordinates are aligned so that the system X axis is parallel to the alignment target surface.
The system Z origin is set to the base of the alignment target object. In both cases, alignment deter-
mines the offsets in X and Z.

Alignment is used with a single sensor to compensate for mounting misalignment and to set a zero ref-
erence, such as a conveyor belt surface.

I
Z Origin at bottom
of alignment target.
X Origin at center of FOV.

SurfaceMeasure1008S

Additionally, in multi-sensor systems, alignment sets a common coordinate system. That is, scan data
and measurements from the sensors are expressed in a unified coordinate system.

MAIN

MAIN

Z Origin at bottom
of alignment target.
X Origin at center of FOV.

SurfaceMeasure1008S

Alignment can also determine offsets along the Y axis. This allows setting up a staggered layout in
multi-sensor systems. This is especially useful in side-by-side mounting scenarios, as it provides full
coverage for models with a small scan area.
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As with sensor coordinates, in system coordinates, Y position increases as the object moves forward
(increasing encoder position).

Alignment also determines the Y Angle (angle on the X—Z plane, around the Y axis) needed to align
sensor data. This is also sometimes called roll correction.

Initial X and Z origin

Alignment surface

Line fitted to —
alignment surface

I Z offset

X

X and Z origins resulting from X
and Z offsets.

H Note that the X and Z origins are
X offset at the intersection of the line
fitted to the alignment surface

and the center line of the
sensor's laser fan.

SurfaceMeasurel1008S: Y Angle

Y angle is positive when rotating from positive X to positive Z axis.

Similarly, tilt can be determined around the Z and the X axis, which compensates for the angle in height
measurements. These are sometimes called yaw correction and pitch correction, respectively. Inten-
tional rotation around the X axis is often used for specular mounting, that is, for scanning targets that
are shiny or reflective. Note however that X angle correction can't currently be corrected for using the
alignment procedure available on the Alignment panel. X angle can only be manually entered in the

Transformations panel. For more information on transformations in the web interface, see "®Trans-
formations" on page 128.

X angle

| Zoffset

L[ 1 /
Alignment surface

(sensor rotated around X axis Line fitted to
toward viewer) alignment surface -+

Y offset

/ \ \/ Intal X and Z origin \\

SurfaceMeasure1008S: X Angle
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Laser line

Profile from laser line is
rotated around Z axis (in
XY plane) to compensate
for Z angle.

SurfaceMeasure1008S: Z Angle

X angle is positive when rotating from positive Y to positive Z. Z angle is positive when rotating from
positive X to positive Y.

When applying the transformations, the data is first rotated around X (clockwise, with the X axis toward
the viewer), then Y (counterclockwise), and then Z (clockwise), and then the offsets are applied.

B Part and Section Coordinates

When you work with parts or sections extracted from scan data, a different coordinate system is avail-
able.

Part data can be expressed in aligned system coordinates or unaligned sensor coordinates. But part
data can also be represented in part coordinates: data and measurement results are in a coordinate
system that places the X and Y origins at the center of the part. The Z origin is at the surface surround-
ing the alignment target (if the sensor or system has been aligned) or in the center of the center of the
measurement range (if the sensor or system has not been aligned).

Tips
The [Frame of Reference] setting, in the [Part Detection] panel on the [Scan] page, controls whether part
data is recorded using sensor/system coordinates or part coordinates.

L )

N =
N

X and Z origins

(aligned sensor)
Sections are always represented in a coordinate system similar to part coordinates: the X origin is
always at the center of the extracted profile, and the Z origin is at the bottom of the alignment target (or
in the center of the measurement range if the sensor is unaligned).
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e Switching between Coordinate Systems
In many situations, when working with part data that has been recorded with [Frame of Reference] set
to [Part], it is useful to have access to the "real-world" coordinates, rather than part-relative coordinates.
Sensors provide special "global* measurements, in the Bounding Box tools, that you can use in scripts
to convert from part coordinates to sensor/system coordinates. Note that the same applies to sections.
For more information, see the Profile Bounding Box tool or the Surface Bounding Box tool, and the

Script toal.

3.2.2 Uniform Data and Raw Data

The data that a sensor produces in Profile mode is available in two formats: as uniform (resampled)
data and as raw data. The sensor produces uniform data when [Uniform Spacing] is enabled and pro-
duces raw data when [Uniform Spacing] is disabled. The setting is available in the [Scan Mode] panel,
on the [Scan] page.

Scan Mode
| L
amn
video [NGiil Surface
Option
B Acquire Intensity
3 Uniform Spacing

When [Uniform Spacing] is enabled, the ranges that make up a profile are resampled so that the spac-
ing is uniform along the laser line (X axis). The resampling divides the X axis into fixed size "bins." Pro-
file points that fall into the same bin are combined into a single range value (2).

Uniform Spacing Uniform Spacing
disabled enabled
Uneven spacing Even spacing

®
&
- > e H - ’4 >
& " [
o o o
I — " I
X(mm) X(mm)

The size of the spacing interval is set under the [Spacing] tab in the [Sensor] panel on [Scan] page.
Resampling to uniform spacing reduces the complexity for downstream algorithms to process the pro-
file data from the sensor, but places a higher processing load on the sensor's CPU.
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When uniform spacing is not enabled, no processing is required on the sensor. This frees up process-
ing resources in the sensor, but usually requires more complicated processing on the client side.
Ranges in this case are reported in (X, Z) coordinate pairs.

Most built-in measurement tools in the SurfaceMeasure1008S in Profile mode operate on profiles with
uniform spacing. A limited number of tools can operate on profiles without uniform spacing. For more
information on the profile tools, see "5 Profile Measurement" on page 343.

A drawback of uniform spacing is that if sensors are angled to scan the sides of a target, data on the
"verticals" is lost because points falling in the same "bin" are combined. When [Uniform Spacing] is dis-
abled, however, all points are preserved on the sides. In this case, the data can be processed by the
subset of tools that work on profiles without uniform spacing. Alternatively, the data can be processed
externally using the SDK.

Tips

When uniform spacing is enabled, in the Ethernet output, only the range values (Z) are reported. The X
positions can be reconstructed through the array index at the receiving end (the client). For more informa-
tion on Ethernet output, see "4.8.2 Ethernet Output” on page 327.

For information on enabling uniform spacing, see "4.4.2 Scan Modes" on page 116.
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3.3 Data Generation and Processing

After scanning a target, a sensor can process the scan data to allow the use of more sophisticated
measurement tools. This section describes the following concepts:

e Surface generation

* Part detection

¢ Sectioning

3.3.1 Surface Generation

Laser profile sensors create a single profile with each exposure. These sensors can combine a series
of profiles gathered as a target moves under the sensor to generate a height map, or surface, of the
entire target. This height map is called a surface.

~

Individual profiles are captured as a part
moves under the sensor, which are then
ombined in to a surface.

For more information, see "4.4.6 Surface Generation" on page 146.
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3.3.2 Part Detection

Part detection function allows the sensor to combine multiple single exposures in large data units to
generate data, and then the firmware can isolate discrete parts on the generated surface into separate
scans representing parts.

SurfaceMeasure1008S can then perform measurements on these isolated parts.

GapinY

direction
direction
Direction of travel -

Part detection is useful when measurements on individual parts are needed and for robotic pick and
place applications.

For more information on part detection, see 5] "4.4.7 Part Detection" on page 149.

3.3.3 Sectioning

In Surface mode, the sensor can also extract a profile from a surface or part using a line you define on
that surface or part. The resulting profile is called a “section.” A section can have any orientation on the
surface, but its profile is parallel to the Z axis.

Since most of the [Profile Measuring Tools] can be used in the SurfaceMeasure1008S's sections, it
allows you to make measurements that are not possible with [Surface Measurement Tools].

The profile measuring tools and surface measuring tools are the various calculation and point cloud
processing functions that are inside the tool diagram.

For more information on sections, see [ "4.6.3 Sections" on page 224.
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3.4 Part Matching

The sensor can match scanned parts to the edges of a model based on a previously scanned part
(EE] "mUsing Edge Detection" on page 210) or to the dimensions of a fitted bounding box or ellipse that

encapsulate the model (E5"®Using Bounding Box and Ellipse" on page 221). When parts match, the
sensor can rotate scans so that they are all oriented in the same way. This allows measurement tools to
be applied consistently to parts, regardless of the orientation of the part you are trying to match.

3.5 Measurement

After SurfaceMeasure1008S scans a target and, optionally, further processes the data, the sensor is
ready to take measurements on the scan data.

SurfaceMeasure1008S provides several measurement tools, each of which provides a set of individual
measurements, giving you dozens of measurements ideal for a wide variety of applications to choose
from. The configured measurements start returning pass/fail decisions, as well as the actual measured
values, which are then sent over the enabled output channels to control devices such as PLCs, which
can in turn control ejection or sorting mechanisms. (For more information on measurements and config-
uring measurements, see "4.7 Measurement and Processing" on page 230. For more information

on output channels, see "3.7 Output and Digital Tracking" on page 74.)

Tips
You can create custom tools that run your own algorithms. For more information, see 5] "11.2 GDK" on
page 958.

A part's position can vary on a transport system. To compensate for this variation, SurfaceMea-
sure1008S can anchor a measurement to the positional measurement (X, Y, or Z) or Z angle of an eas-
ily detectable feature, such as the edge of a part. The calculated offset between the two ensures that
the anchored measurement will always be properly positioned on different parts.
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3.6 Tool Chaining

SurfaceMeasure1008S’s measurement and processing tools can be linked together: one tool uses
another tool’s output as input. This gives you a great deal of control and flexibility when it comes to
implementing your application.

The following table lists the available outputs from SurfaceMeasure1008S’s tools:

SurfaceMeasurel1008S tool outputs

Supported Output | Visualization in
Data Type Protocol Data Viewer Input for Other Tools
Measurement |Single 64-bit value |SDK, PLC protocols |[Rendered on Not supported as input,
tool's input data |positional and Z angle
measurements can be
used by some tools for
anchoring
Geometric Structured data val- | Cannot be output via |[Rendered on Tools that accept the
Features ues: for example, protocols tool's input data | specific features
point or line
Tool Data Binary data struc- |SDK Rendered sepa- |Tools that accept the
ture: Profile, Sur- rately specific data type
face, or Generic

The following sections describe these types of output and how you use them as input.

3.6.1 Anchoring Measurements

Tools can use the positional measurements (X, Y, or Z) of other tools as anchors to compensate for
minor shifts of parts: anchored tools are “locked” to the positional measurements of the anchoring tool’s
measurements. Some tools can also use a Z Angle measurement as an anchor.

Typically, you will use measurements from more easily found features on a target—such as an edge or
a hole—as anchors to accurately place other positional and dimensional measurements. This can help
improve repeatability and accuracy in the anchored tools. Note that anchoring measurements are used
to calculate the offsets of the anchored tools: the results from these measurements are not used as part
of the anchored tool's measurements.
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Anchoring measurements are rendered as overlays on a tool's input data.

B 12500
B 5333
B 4167
0.000
-4 167

e o B
.l

-12.500

Height measurements rendered a tool's input: a small PCB component (F2) relative to nearby surface (F1),
anchored to positional (X and Y) measurements of the hole (lower right) and to the Z angle of a larger compo-
nent to the left (white arrow)

You enable anchoring on the [Anchoring] tab on the [Tools] panel:

X 1 Disabled 3
. Surface Edge - Vertical ™
e Surface Edge - Horizontal/x
7 Surface HolefX
- s
Disabled
Z angle: SUTTace Edge - WertcaliZ Angles

Tips
Note that anchoring is visualized on the anchored tool’s input.

When combined with the matching and rotation capabilities of part matching, anchoring accounts for
most sources of variation in part position and orientation and, consequently, avoids many measure-

ment errors. For more information on anchoring, see "®Measurement Anchoring" on page 254.
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3.6.2 Geometric Features

Many of SurfaceMeasure1008S’s measurement tools can output data structures such as points, lines,
planes, and circles. These structures are called geometric features and contain the components you
would expect: a point geometric feature contains X, Y, and Z components (representing the location of
the point in 3D space). Examples of point geometric features output by SurfaceMeasure1008S’s mea-
surement tools are hole center points, the tip and base of studs, or a position on a surface.

Geometric features overlay the results of calculations on the input data from the tool.

i
X (mm}

Point geometric feature (a hole's Center Point) rendered
on a tool's input as a small white circle
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SurfaceMeasure1008S’s “Feature” tools (such as Feature Dimension and Feature Intersect) use geomet-
ric features as inputs. For example, because the point geometric feature representing the center of a hole
has X, Y, and Z components, you can perform dimensional measurements between it and another geo-
metric feature, such as another hole or an edge. The Feature Create tool takes one or more geometric
features as input and generates new geometric features (for example, creating a line from two point geo-
metric features). You can then perform measurements on those features directly in the tool or in other
Feature measurement tools. You can also use angle measurements on the newly created features for
anchoring. For more information on Feature tools, see "4.7.9 Feature Measurement" on page 301.
You enable geometric feature output on a tool’s [Features] tab:

=l Advanced | Anchoring ————

Source: Top v
Nominal Radius: | I.EE mm
Radius Tolerance: | 1 | mm
Partial Detection: [ |

M Depth Limit: | | mm
Region =

—— Measurements -—
Center Point

ID: |

Center Point geometric feature of a Surface Hole tool enabled on Features tab

3|
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You enable geometric feature inputs on a Feature tool's [Parameters] tab:

Surface Hole 1 o+ x)
Surface Hole 2 C [+ x]

Point Surface Hole 1/Center Point

a

4

Reference Feature I Surface Hole 2/Center Point
Surface Hole 1/Center Point
Surface Hole 2/Center Point

Disabled X
]
Le O
He D
e O
Plane Distance 29.621
ID: | 3|
Filters E
Decision
Min: | 0 | mm
Max: | E-| mm

Setting the Point and Reference Feature to the Center Point

geometric features of two different holes

Geometric features are distinct from the “feature points” used by certain tools to determine which data
point in a region should be used in a measurement, for example, the maximum versus the minimum on

the Z axis of a data point in a region of interest:

Elclntzi= =M Anchoring

Source: Top

Feature |Ma>=;2 : 10N

Average
Median
Centroid
Max X
Min X
Max Y
Min Y

Measuramer

For more information on feature points, see "@®Feature Points" on page 247.
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3.6.3 Tool Data

Some measurement and processing tools can output more complex data, which can be used as input
by other tools or SDK applications. The following types of data are available: Profile, Surface, and
Generic.

Profile and Surface tool data are identical in nature to the data produced by a sensor scan, except that
they are the processed result from a tool. This kind of data can be used as input in compatible tools.
Examples of this kind of this kind of data are the Stitched Surface output from the Surface Stitch tool, or
the Filtered Surface output from the Surface Filter tool. Another important kind of data is the Trans-
formed Surface produced by the Surface Transform tool, which transforms (shifting or rotating on the X,
Y, and Z axes) the sensor's scan data; the Surface Transform tool supports a full 6 degrees of freedom.
For more information, see [E5 "6.35 Transform" on page 609.

Both Profile and Surface tool data can be visualized in the data viewer, not as an overlay, however, but
as independent data. The following is the output of the Surface Filter tool. Note that the first drop-down
is set to Tool, to tell the sensor to display the tool data output, rather than the sensor output:

Surface

ool ¢ | sufceri  op ¢+ [O]CIMED) 3 @B %=
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The following shows the scan data coming directly from the sensor's scan engine. Note that the first
drop-down is set to [Surface], rather than [Tool].

Surface

: [ EDom» =AMe %,

X (mm)

You enable this processed output in a tool’s [Data] tab:

A
o+l <)
Surface Count 3 =
™ Enforce Frame Order
Start Frame Inde
B surface Paramete
M surface Parame
m Surface Parame
stitched Surface 7

Stitched Surface tool enabled in Surface Stitch tool
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You enable tool data input on a tool's [Parameters tab], using the [Stream] drop-down:
surface Stitch + a0

@o

_________

Region 1
Region 2
Global Flatness Mode All Points

Data Filterin

1=}
!

M Display Points in Region

Unit LI

Setting a Surface Flatness tool's input to a Surface Stitch tool's data output

Generic tool data can’t be visualized. It can however be accessed from GDK tools or SDK applications
you create. Examples of Generic tool data are the Segments Array data produced by the Surface Seg-
mentation tool, or the Output Measurement data produced by the Surface Flatness. For more informa-
tion on the SDK, see "11.1 GoSDK" on page 947. Generic tool data is enabled in the same way as
Profile and Surface tool data, from the tool’s [Data] tab.

You may need to switch the first data viewer drop-down to “Tool” to view Profile or Surface tool data:

Surface - [Surface Stitch/Captured]

Trn = o Trr
s ) § L SR b

— Surface
Tool

Bl=] BHIEY

i
[*F]

3
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3.7 Output and Digital Tracking

After SurfaceMeasure1008S has scanned and measured parts, the last step in the operation flow is to
output the results and/or measurements.

One of the main functions of SurfaceMeasure1008S is to produce pass/fail decisions, and then control
something based on that decision. Typically, this involves rejecting a part through an eject gate, but it
can also involve making decisions on good, but different, parts. This is described as “output” in Surface-
Measure1008S. SurfaceMeasure1008S supports the following output types:

* Ethernet (which provides industry-standard protocols such as Modbus, EtherNet/IP, and ASCII, in
addition to the SM1008S protocol)

 Digital
* Analog
¢ Serial interfaces

An important concept is digital output tracking. Production lines can place an ejection or sorting mecha-
nism at different distances from where the sensor scans the target.

For this reason, SurfaceMeasure1008S lets you schedule a delayed decision over the digital interfaces.
Because the conveyor system on a typical production line will use an encoder or have a known, con-
stant speed, targets can effectively be “tracked” or "tagged."

WSurfaceMeasure1008S will know when a defective part has traveled far enough and trigger a PLC to
activate an ejection/sorting mechanism at the correct moment. For more information on digital output

tracking, see "4.8.3 Digital Output" on page 332.
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4 SurfaceMeasurel008S Web Interface

The following sections describe how to configure sensors using the web interface.

4.1 Browser Compatibility and Performance ..........ccccovveiieiiiiiiiiiiie e 75
4.2 USEr INTErface OVEIVIEW .......cueiiiieieiie ettt sttt bbbt 78
4.3 Management and MaINtENANCE ...........ooiierireeire et 91
Yot 1 T =T (1o SRR PS PSP 114
O A ([T TS T=] 1Yo £ OSSR 171
O 1[0 o L= USSR 209
4.7 Measurement and ProCESSING.......ccueiiirieiieeie e ctie sttt se ettt e enee s 230

SN

4.1 Browser Compatibility and Performance

Mitutoyo recommends Google Chrome, Mozilla Firefox, Microsoft Edge for use with the web interface.
If you choose to use other browsers, please note the following limitations.

4.1.1 Internet Explorer 11 Switches to Software Rendering

If you use sensors with large datasets on Internet Explorer 11, you may encounter the following issue.
If the PC connected to a sensor is busy, Internet Explorer may switch to software rendering after a spe-
cific amount of time. If this occurs, data is not displayed in the data viewer, and the only reliable way to
recover from the situation is to restart the browser.

It is possible to remove the time limit that causes this issue, but you must modify the computer’s regis-
try. To do so, follow Microsoft's instructions at https://support.microsoft.com/en-us/help/3099259/
update-to-add-a-setting-to-disable-500-msec-time-limit-for-webgl-frame.

aoeLI9)u] GO\ S800L8INSes\8IRNG
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4 SurfaceMeasure1008S Web Interface

4.1.2 Internet Explorer 11 Displays "Out of Memory"

If you use sensors with large datasets on Internet Explorer 11, you may encounter “Out of Memory”
errors in the sensor's web interface. This issue can be resolved by checking two options in Internet
Explorer.

To correct out of memory issues in Internet Explorer 11:

In upper right corner, click the settings icon (:2:), and choose [Internet options.]

- O 4
Search... P~ o 3
Print ¥
File ¥
Zoom (1005%) >
Safety ¥

Add site to Apps

View downloads Ctrl+J
Manage add-ons

F12 Developer Tools

Go to pinned sites

Compatibility View settings

Internet options %
About Internet Explorer

In Internet Options, click the [Advanced] tab, and scroll down to the [Security] section.

Internet Options ? *

General Security Privacy Content Connections Programs Advanced
Settings

% Security ~
[ Allow active content from CDs to run on My Computer®
Allow active content to run in files on My Computer™
[ Allow software to run or install even if the signature is inv:
[ Block unsecured images with other mixed content
Check for publisher's certificate revocation
Check for server certificate revocation™
Check for signatures on downloaded programs
[] Do not save encrypted pages to disk
[ Empty Temporary Internet Files folder when browser is dc
[] Enable 64-bit processes for Enhanced Protected Mode™
Enable DOM Storage
[ Enable Enhanced Protected Mode™

[ Enable Intearated Windows Authentication™ =
< >

*Takes effect after you restart your computer
Restore advanced settings

Reset Internet Explorer settings

Resets Internet Explorer's settings to their default

condition, Reset...

You should only use this if your browser is in an unusable state.

Cancel Apply
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In the dialog, check both "Enable 64-bit processes for Enhanced Protected Mode" and
"Enable Enhanced Protected Mode".

- L A P A T PR TR N PRI

Chedk for signatures on downloaded programs
[] Do not save encrypted pages to disk
[ ] Empty Temporary Internet Files folder when browser is de
Enable 64-bit processes for Enhanced Protected Mode™® )
Enable DOM Storage
Enable Enhanced Protected Mu:u:le‘:l
[ Enable Intearated Windows Authentication™ e

Click [OK] and then restart your computer for the changes to take effect.

4.1.3 Other Internet Explorer 11 Limitations

Drag-and-drop operations in the Tools Diagram panel are not supported in Internet Explorer 11 (for
more information, see "4.7.4 Working with the Tools Diagram" on page 263).
You may also experience significant performance issues when using multiple data viewers in Internet

Explorer 11 (for more information, see "4.7.2 Using Multiple Data Viewer Windows" on page 232).

4.1.4 Setting up a Dedicated Graphics Card for Internet
Browser or Emulator Viewing

Many laptops contain two different graphics cards: a lower-performance graphics card integrated into
the CPU and a higher-performance dedicated graphics card. When working with scan data containing a
large amount of data, you may see low frame rates in the data viewer if the laptop uses the integrated
graphics card. To get the best performance, you can choose the dedicated graphics card as the default
for the browser you use or for the emulator. For the emulator, you choose the default for Cef-
Sharp.BrowserSubprocess.exe in the \bin\cef\win64 folder in the tools folder:

B add 4

« “ A« master > 61.12.5_SOFTWARE_ Gocator_User_Tools > 6.1.18,5_SOFTWARE_Gocator_User Tools » bin » cef » wing4 v o Search winéd

Organize ~ New falder = @

6.1.18.5_SOFTWARE Gocator_User_Tools A Name Date modified Trpe Size

bin File folder

File folder

locales

cef swiftshader

win32 (1] CefSharp BrowserSubprocess.exe
win64

Application 7K8

is
win32
winbd

data v

File name: | CefSharp BrowserSubprocess.exe o] [Executables (.exe) v

dd CurentFlder Canel

For the browser, choose the executable for your browser.

The following links provide steps to choose a default (use CefSharp.BrowserSubprocess.exe or your
browser's executable instead):

* https://www.addictivetips.com/windows-tips/force-app-to-use-dedicated-gpu-windows/
* https://thegeekpage.com/how-to-force-your-game-or-app-to-use-the-dedicated-gpu-on-windows-10/
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4.2 User Interface Overview

SurfaceMeasure1008S are configured by connecting to the IP address of a sensor with a web browser.

The web interface is shown below.

Divplayed Outputs

7
; _
! Mitutoyo
LA | i T Replay (Y EB \*9‘&:3' »
f : Mo ~EmE

Element Description

1 [Manage] page Contains settings for sensor system layout, network, motion and alignment,
handling jobs, and sensor maintenance. See "4.3 Management and
Maintenance" on page 91.

2 [Scan] page Contains settings for scan mode, trigger source, detailed sensor configura-
tion, and performing alignment. See "4.4 Scan Setup" on page 114.

3 |[Model] page Lets you set up sections and part matching. See ] "4.6 Models" on page
209

4 [Measure] page Contains built-in measurement tools and their settings. See "4.7 Mea-
surement and Processing" on page 230.

5 [Output] page Contains settings for configuring output protocols used to communicate
measurements to external devices. See "4.8 Output” on page 326.

6 [Dashboard] page Provides monitoring of measurement statistics and sensor health.

See [ "4.9 Dashboard" on page 337
7 |[CPU] Load and Provides important sensor performance metrics. See ] "4.2.2 Metrics
[Speed] Area" on page 87.

8 |Toolbar Controls sensor operation, manages jobs, and filters and replays recorded
data. See [ "4.2.1 Toolbar" on page 79.

9 Configuration area Provides controls to configure scan and measurement tool settings.

10 |Data viewer Displays sensor data, tool setup controls, and measurements. See
"4.4.8 Data Viewer" on page 156 for its use when the [Scan] page is active
and on page 250 for its use when the [Measure] page is active.

11 |Status bar Displays log messages from the sensor (errors, warnings, and other infor-
mation) and frame information, and lets you switch the interface language.
For more information, see [£F"4.2.4 Status Bar" on page 88.
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42.1 Toolbar

The toolbar is used for performing operations such as managing jobs, working with replay data, and
starting and stopping the sensor.

frew v S F2m - 3y 3| Y Replay ¥E0 \. AH «r;.,
| | |
1 2 3
Element Description
1 |Job controls For saving and loading jobs.
Replay data controls For downloading, uploading, and exporting recorded data.

3 | Sensor operation / replay control |Use the sensor operation controls to start sensors, enable and
filter recording, and control recorded data.

B Creating, Saving and Loading Jobs (Settings)

A sensor can store several hundred jobs. Being able to switch between jobs is useful when a sensor is
used with different constraints during separate production runs. For example, width decision minimum
and maximum values might allow greater variation during one production run of a part, but might allow
less variation during another production run, depending on the desired grade of the part.

Most of the settings that can be changed in the sensor's web interface, such as the ones in the [Man-
age], [Measure], and [Output] pages, are temporary until saved in a job file. Each sensor can have mul-
tiple job files. If there is a job file that is designated as the default, it will be loaded automatically when
the sensor is reset.

When you change sensor settings using the sensor web interface in the emulator, some changes are
saved automatically, while other changes are temporary until you save them manually. The following
table lists the types of information that can be saved in a sensor.

Setting Type Behavior
Job Most of the settings that can be changed in the sensor's web interface, such
as the ones in the [Manage], [Measure], and [Output] pages, are temporary
until saved in a job file. Each sensor can have multiple job files. If there is a
job file that is designated as the default, it will be loaded automatically when
the sensor is reset.
Alignment Alignment can either be fixed or dynamic, as controlled by the [Alignment
Reference] setting in [Motion and Alignment] in the [Manage] page.
* Alignment is saved automatically at the end of the alignment procedure
when [Alignment Reference] is set to [Fixed].
* When [Alignment Reference] is set to [Dynamic], you must manually save
the job to save alignment.
Network Address Network address changes are saved when you click the [Save] button in [Net-
working] on the [Manage] page. The sensor must be reset before changes
take effect.

79 No.99MCA912A




4 SurfaceMeasure1008S Web Interface

The job drop-down list in the toolbar shows the jobs stored in the sensor. The job that is currently active
is listed at the top. The job name will be marked with "[unsaved]" to indicate any unsaved changes.

revd |
| |

Job drop-down Save

To create a job:

Choose [New] in the job drop-down list and type a name for the job.

Click the [Save] button [M] or press [Enter] to save the job.

» The job is saved to sensor storage using the name you provided. Saving a job automatically sets it as the
default, that is, the job loaded when then sensor is restarted.
To load (switch) jobs:
Select an existing file name in the job drop-down list.
» The job is activated. If there are any unsaved changes in the current job, you will be asked whether you

want to discard those changes.

You can perform other job management tasks—such as downloading job files from a sensor to a com-
puter, uploading job files to a sensor from a computer, and so on—in the [Jobs] panel in the [Manage]

page. E5"4.3.6 Jobs" on page 107 for more information.
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B Recording, Playback, and Measurement Simulation
Sensors can record and replay recorded scan data, and also simulate measurement tools on recorded
data. This feature is most often used for troubleshooting and fine-tuning measurements, but can also
be helpful during setup.
Recording and playback are controlled using the toolbar controls.

Replay
(off) Snapshot
= . —~or e W u
¥am. Y replay Y ((C0%)[(51")[ (S
A
Record Start

Recording and playback controls when replay is off

To record live data:

Toggle [Replay] mode off by setting the slider to the left in the [Toolbar].

Tips
Replay mode disables measurements.

(Optional) Configure recording filtering.

For more information on recording filtering, see EE"®[Recording Filtering]" on page 83.

Click the [Record] button to enable recording.

» The center of the Record button turns red.

When recording is enabled (and replay is off), the sensor will store the most recent data as it runs.
Remember to disable recording if you no longer want to record live data. (Press the Record button
again to disable recording).

Press the [Snapshot] button or [Start] button.

» The [Snapshot] button records a single frame.
» The [Start] button will run the sensor continuously and all frames will be recorded, up to available memory.

When the memory limit is reached, the oldest data will be discarded.

Tips
Newly recorded data is appended to existing replay data unless the sensor job has been modified.
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Replay protection mode
ON/OFF checkbox

SurfaceMeasure Emulator

gt

T Napley —-‘3‘ _‘_"{bj

B $5 20y

Toals Diagram

-] BHER - mWle 1 1] (IR [1a]

(—
1| ¥ Repay (@t (e (&) (M9 |

Replay Step Step  Start
(on) back forward
Playback controls when replay is on

To replay data:
Toggle [Replay] mode on by setting the slider to the right in the [Toolbar.]
» The slider's background turns blue and a Replay Mode Enabled message is displayed.

Use the [Replay] slider or click the [Step Forward], [Step Back], or [Play] buttons to review
data.

» The [Step Forward] and [Step Back] buttons move the current replay location forward and backward by a
single frame, respectively.

» The [Play] button advances the replay location continuously, animating the playback until the end of the
replay data.

» The [Stop] button (replaces the [Play] button while playing) can be used to pause the replay at a particular
location.

The [Replay] slider (or [Replay Position] box) can be used to go to a specific replay frame.

To simulate measurements on replay data:
Toggle [Replay] mode on by setting the slider to the right in the [Toolbar].

» The slider's background turns blue and a Replay Mode Enabled message is displayed.
To change the mode, [Replay Protection] must be unchecked.

Go to the [Measure] page.

Modify settings for existing measurements, add new measurement tools, or delete measurement
tools as desired. For information on adding and configuring measurements, see [ "4.7 Measure-

ment and Processing" on page 230.
Use the [Replay Slider], or click [Step Forward], [Step Back], or [Play] button to simulate
measurements.

» Step or play through recorded data to execute the measurement tools on the recording.

Individual measurement values can be viewed directly in the data viewer. Statistics on the measure-
ments that have been simulated can be viewed in the [Dashboard] page; for more information on the
dashboard, see E1"4.9 Dashboard" on page 337.
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To clear replay data:

Stop the sensor if it is running by clicking the Stop button.

Click the [Clear Replay Data] button M.

e [Recording Filtering]

Replay data is often used for troubleshooting. But replay data can contain thousands of frames, which
makes finding a specific frame to troubleshoot difficult. Recording filtering lets you choose which frames
the sensor records, based on one or more conditions, which makes it easier to find problems.

Recording Fliter X

Record data that matches: Any Condition

W
2

Conditions

M Any Measurement

M Any Data

M single Measurement

How a sensor treats conditions

Setting

Description

[Any Condition]

The sensor records a frame when any condition is true.

[All Conditions]

The sensor only records a frame if all conditions are true.

Conditions

Setting

Description

[Any Measurement]

The sensor records a frame when any measurement is in the state you select.
The following states are supported:

* [pass]

* [fail or invalid]

* [fail and valid]

* [valid]

* [invalid]

[Single Measurement]

The sensor records a frame if the measurement with the ID you specify in ID is in
the state you select. This setting supports the same states as the [Any Measure-
ment] setting (see above).

[Any Data]

[At/Above Threshold]: The sensor records a frame if the number of valid points in
the frame is above the value you specify in [Range Count Threshold].

[Below Threshold]: The sensor records a frame if the number of valid points is
below the threshold you specify.

In Surface mode, the number of valid points in the surface is compared to the
threshold, not any sections that may be defined.
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To set recording filtering:

Make sure recording is enabled by clicking the Record button.

Click the Recording Filtering button Y.

In the Recording Filtering dialog, choose how the sensor treats conditions:

For information on the available settings, see "How a sensor treats conditions" on page 83.

Configure the conditions that will cause the sensor to record a frame:

For information on the available settings, see E="Conditions" on page 83.

Click the "x" button or outside of the Recording Filtering dialog to close the dialog.

» The recording filter icon turns green to show that recording filters have been set.
When you run the sensor, it only records the frames that satisfy the conditions you have set.

B Downloading, Uploading, and Exporting Replay Data
Replay data (recorded scan data) can be downloaded from a sensor to a client computer, or uploaded
from a client computer to a sensor.
Data can also be exported from a sensor to a client computer in order to process the data using third-

party tools.
Replay Mode Enakled
T A e
s 2= srm
—|- -|
Download Clear replay Replay
Upload (on)
Tips

Replay data is not loaded or saved when you load or save jobs.

To download replay data:

Click the Download button. i’.

In the [Save As...] dialog, choose a location, optionally change the name, and click [Save].
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To upload replay data:

Click the Upload button !f.

» The Upload menu appears.

- —
¥Em .-

4 Upload

4. Upload and Merge

In the Upload menu, choose [Upload] or [Upload and merge].

» [Upload]: Unloads the current job and creates a new unsaved and untitled job from the content of the
replay data file.

» [Upload and merge]: Uploads the replay data and merges the data's associated job with the current job.
Specifically, the settings on the [Scan] page are overwritten, but all other settings of the current job are
preserved, including any measurements or models.

If you have unsaved changes in the current job, the firmware asks whether you want to discard the
changes.

Informatlon

Unsaved changes in current job! Discard changes?

Discard Cancel

Choose [Discard] or [Cancel].

» [Discard]: Discard any unsaved changes.
» [Cancel]: Return to the main window to save your changes.

If you clicked [Discard], navigate to the replay data to upload from the client computer and
click [OK].

» The replay data is loaded, and a new unsaved, untitled job is created.
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Replay data can be exported using the CSV format. If you have enabled [Acquire Intensity] in the [Scan
Mode] panel on the [Scan] page, the exported CSV file includes intensity data.

For information about [Scan Mode], see £5"4.4.2 Scan Modes" on page 116.

Tips
Surface intensity data cannot be exported to the CSV format. It can only be exported separately as a
bitmap.
Job01 [default] - M F2RIM &
E:
Profile [ Al dataas CSV
View: Profile + | Top : l Eal,_Intensity data as BMP

N

To export replay data in the CSV format:

Switch to Replay mode.

Click the Export button g and select [All Data as CSV].
» In Profile mode, all data in the record buffer is exported.
» In Surface mode, only data at the current replay location is exported.
Use the playback control buttons to move to a different replay location; for information on playback,
see To replay data in (5 "WRecording, Playback, and Measurement Simulation" on page 81.
(Optional) Convert exported data to another format using the CSV Converter Tool. For information
on this tool, see L] "12.2 CSV Converter Tool" on page 974.

Tips

The decision values in the exported data depend on the current state of the job, not the state during
recording. For example, if you record data when a measurement returns a pass decision, change the
measurement's settings so that a fail decision is returned, and then export to CSV, you will see a fail deci-
sion in the exported data.

Recorded intensity data can be exported to a bitmap (.BMP format). [Acquire Intensity] must be
checked in the [Scan Mode] panel while data was being recorded in order to export intensity data.

For information about [Scan Mode], see [E]"4.4.2 Scan Modes" on page 116.

To export recorded intensity data to the BMP format:
Switch to Replay mode and click the [Export] button g and select [Intensity data as BMP].

» Only the intensity data in the current replay location is exported.
Use the playback control buttons to move to a different replay location; for information on playback,

see To replay data in "HMRecording, Playback, and Measurement Simulation" on page 81.

86 No.99MCA912A



4 SurfaceMeasure1008S Web Interface

Job01 [default] - = 3 2RIMW =
E
vid &
= | B
View: Video + | Top E Lial

To export video data to a BMP file:

Switch to Replay mode.

Click the Export button g and select [Video data as BMP].

Use the playback control buttons to move to a different replay location; for information on playback,
see To replay data in EE| "MRecording, Playback, and Measurement Simulation” on page 81.

4.2.2 Metrics Area

The [Metrics] area displays two important sensor performance metrics: CPU load and speed (current
frame rate).

The [CPU] bar in the [Metrics] panel (at the top of the interface) displays how much of the CPU is being

utilized. A warning symbol (*~) will appear next to the [CPU] bar if the sensor drops data because the
CPU is over-loaded.

ZPL 100 %
|
Sﬁeed: 199 HF

CPU at 100%

The [Speed] bar displays the frame rate of the sensor. A warning symbol () will appear next to it if
triggers (external input or encoder) are dropped because the external rate exceeds the maximum frame
rate.
Open the log for details on the warning. For more information on logs, see EZ]"HMLog" on page 88.
When a sensor is accelerated a "rocket" icon appears in the metrics area.

CPU: 0 9
i Speed: 0Hz

L
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4.2.3 Data Viewer

The data viewer is displayed in both the [Scan] and the [Measure] pages, but displays different informa-
tion depending on which page is active.

* When the [Scan] page is active, the data viewer displays sensor data and can be used to adjust the
active area and other settings. Depending on the selected operation mode, the data viewer can dis-
play video images, profiles, sections, or surfaces. For details, EE"4.4.8 Data Viewer" on page 156.

* When the [Measure] page is active, the data viewer displays sensor data onto which representa-

tions of measurement tools and their measurements are superimposed. For details, see E-|"®Data
Viewer" on page 232.

4.2.4 Status Bar

The status bar lets you do the following:

* See sensor messages in the_log.
* See frame information.

* Change the interface language.
* Switch to Quick Edit mode.

H Log

The log, located at the bottom of the web interface, is a centralized location for all messages that the
sensor displays, including warnings and errors.

Clear Log Errors | Warnings | Information

o 7/8/2014, 2:22:57 PM - Error message
7/8/2014, 2:23:23 PM - Warning message
© 7/8/2014, 2:23:40 PM - Infomation message

A number indicates the number of unread messages:

To use the log:

Click on the Log open button (*~ at the bottom of the web interface.

Click on the appropriate tab for the information you need.
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B Frame Information

The area to the right of the status bar displays useful frame information, both when the sensor is run-
ning and when viewing recorded data.

> EN &

This information is especially useful when you have enabled recording filtering. If you look at a record-
ing playback, when you have enabled recording filtering, some frames can be excluded, resulting in
variable "gaps" in the data.
The following information is available:
* [Frame Index]: Displays the index in the data buffer of the current frame. The value resets to 0 when
the sensor is restarted or when recording is enabled.

* [Master Time]: Displays the recording time of the current frame, with respect to when the sensor was
started.

* [Encoder Index]: Displays the encoder value at the time of the last encoder Z index pulse. Note this
is not the same as the encoder value at the time the frame was captured.

* [Timestamp]: Displays the timestamp the current frame, in microseconds from when the sensor was
started.

To switch between types of frame information:
* Click the frame information area to switch to the next available type of information.

B Quick Edit Mode

When working with a very large number of measurement tools (for example, a few dozen) or a very
complex user-created GDK tool, you can switch to a "Quick Edit" mode to make configuration faster.

o Quick Edit EN @
When this mode is enabled, the data viewer and measurement results are not refreshed after each set-
ting change. Also, when Quick Edit is enabled, in Replay mode, stepping through frames or playing
back scan data does not change the displayed frame.

Tips
When a sensor is running, Quick Edit mode is ignored: all changes to settings are reflected immediately in
the data viewer.
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B [nterface Language

The language button on the right side of the status bar at the bottom of the web interface lets you
change the language of the web interface.

> EN

To change the language:

Click the language button at the bottom of the web interface.

STy

Choose alanguage from the list.

English
Francais
Espariol !
Portugués
AT (B
BT (R
==9

SR

» The interface reloads on the page you were working in, displaying the page using the language you chose.
The sensor state is preserved.
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4.3 Management and Maintenance

The following sections describe how to set up the sensor connections and networking, how to calibrate
encoders and choose the alignment reference, and how to perform maintenance tasks.

4.3.1 Manage Page Overview

The sensor's system and maintenance tasks are performed on the [Manage] page.

T &

Scan Model

[T

Measure

CPU: 0%

Dashboard

Mitutoyo

Output

Jobs [default]

- SAR A 1 I

T W[ 0 Y rReplay :!'—- &\,'_'5"\_&13_

Manage
2 |gs
Bl Lsyoutdevices
3 E Networking
IP address settings
4 Motion and Alignment

Encoder resolution and travel
speed

5 Jobs

Download, upload and set default

Securlty
Admin and Technician passwords

Maintenance
7 Upgrade, backup, restore, reset
8 9 Support

e Manual, supportfile, and SDK

Main

status: g

Versiom: 4.7.11.28

System
Model: 2330 M Autostart

Serial: 11023

Master: S lCo]

Devices

Serial Model Version State Master Buddy

& Quick Edit

Element

Description

1 [Sensor System]

Contains sensor information, buddy assignment, and the autostart set-
ting. See "4.3.2 Sensor System" on page 92.

2 [Layout]

Contains settings for configuring dual- and multi-sensor system lay-
outs.

3 [Networking]

Contains settings for configuring the network. See "4.3.4 Network-
ing" on page 104.

4 [Motion and Alignment]

Contains settings to configure the encoder. See "4.3.5 Motion and
Alignment" on page 105.

5 [Jobs]

Lets you manage jobs stored on the sensor. See [F5"4.3.6 Jobs" on
page 107.

6 [Security]

Lets you change passwords. See "4.3.7 Security" on page 109.

7 [Maintenance]

Lets you upgrade firmware, create/restore backups, and reset sensors.
See "4.3.8 Maintenance" on page 110.

8 [Support]

Lets you open an HTML version or download a PDF version of the
manual, download the SDK, or save a support file. Also provides

device information. See "4.3.9 Support" on page 112

No.99MCA912A
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4.3.2 Sensor System

The following sections describe the [Sensor System] category on the [Manage] page. This category
provides sensor information and the autostart setting. It also lets you choose which sensors to add to a
dual- or multi-sensor system.

Manage
Sensor System Main System
System setup and buddy
RS Status: Model-2220 M Autostart
BB Layout _ Version: 4.7.11.28 Serial: 39902
BB Layout devices
il IE0 Connected |
IP address settings
e g Devices
Motlon and Allgnment . .
Encoder resolution and travel Sevial Model Merson State Moster Huddy
speed Visible Sensors
D Jobs 40276 Gocator 2420 46553 Connectable (+]
g ploa g S et el 40166 Gocator 2420 46553 Connectable (4]
Security B 40279 Gocator 2420 46553 Connectable o
Admin and Technician passwords
278 Gocator 2420 46.5.53 Connectable [+]

Maintenance
Upgrade, backup, restore, reset

Support
?

Manual, support file, and 5DK

B Dual- and Multi-sensor Systems

SurfaceMeasure1008S supports dual- and multi-sensor systems. In these systems, data from each
sensor is combined into a single profile or surface, effectively creating a wider field of view. Any
measurements you configure work on the combined data.

You set up dual- and multi-sensor systems from the web interface. Setting up these systems involves
two steps:

Assigning one or more additional sensors, called Buddy sensors, to the Main sensor.
For more information, see ] "®Buddy Assignment" on page 93

Choosing the layout of the dual- or multi-sensor system.

For more information, see £ "4.3.3 Layout" on page 96.
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¢ Mixed-Model Systems

Tips

When combining different models in a single system that uses uniform data point spacing ([Uniform Spac-
ing] is enabled in the [Scan Mode] panel), the minimum X resolution of the lowest resolution sensor limits
the minimum X spacing of the entire system.

When combining non-matching models in a system that does not use uniform spacing, all sensors use
their native X resolution. Typically, when using different models in a single system, you will want to use
non-uniform spacing.

For more information on setting X spacing, see "®Spacing Interval" on page 136. For more informa-
tion on uniform spacing, see [E5] "3.2.2 Uniform Data and Raw Data" on page 61.

It's important to note that when you assign Buddy sensors in a mixed-model system, SurfaceMea-
sure1008S uses the Main sensor's default scanning values for the Buddy sensors, which may be
incompatible with the Buddy sensors and may prevent the system from starting or performing an align-
ment. For this reason, after assigning Buddy sensors in a mixed-model system, ensure that the settings
for each Buddy sensor in the [Sensor] panel on the [Scan] page all have valid and in-range value (no

errors indicated in the setting fields). For more information, see "4.4.4 Sensor" on page 123.

e Buddy Assignment

In a dual- or multi-sensor system, the Main sensor controls the other sensors, called the Buddy sen-
sors, after a Buddy sensor is assigned to the Main sensor. You configure both sensors through the
Main sensor's interface.

For information on mixed-model systems, see "®Mixed-Model Systems" on page 93.

Tips

Main and Buddy sensors must be assigned unique IP addresses before they can be used on the same
network. Before proceeding, connect the Main and Buddy sensors one at a time (to avoid an address con-
flict) and use the steps described in Running a Dual-Sensor System (page 30) to assign each sensor a
unique address.
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it is not discoverable and its web interface is not accessible.

Tips
When a sensor is acting as a Buddy,
Devices
Serial Model

Visible Sensors

40276 Gocator 2420
40166 Gocator 2420
40279 Gocator 2420
40278 Gocator 2420

Version

46.5.53
46.5.53
46.5.53
46.5.53

State

Connectable
Connectable
Connectable

Connectable

Master

Buddy

0000

Tips

A sensor can only be assigned as a Buddy if its firmware matches the firmware of the Main sensor and it
belongs to the same series as the Main sensor.

To assign a Buddy sensor:

Go to the [Manage] page and click on the [Sensor System] category.

In the [Visible Sensors] list, click the "plus" icon next to the sensor you want to add as a

Buddy.

» The sensor you added to the system appears in a [Buddies] list.

Devices

Serial Model Version

40276 & Gocator 2420 46.553

Visible Sensors

40166 Gocator 2420 46.5.53
40279 Gocator 2420 46.5.53
278 Gocator 2420 46.5.53

Repeat the previous step to add more sensors to the system.

State Master

Connected Connected

Connectable

Connectable

Connectable

Buddy

000

After you have assigned the desired number of Buddy sensors, you must specify system's layout. For

more information, see "4.3.3 Layout" on page 96. Additionally, after assigning Buddy sensors in a
mixed-model system, ensure that the settings for each Buddy sensor in the [Sensor] panel on the
[Scan] page all have valid and in-range value (no errors indicated in the setting fields). For more infor-

mation, see "4.4.4 Sensor" on page 123.

To remove a Buddy, click the "minus" icon next to the sensor you want to remove. To remove all Bud-

dies, click [Remove All Buddies].
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B Over Temperature Protection

Sensors equipped with a 3B-N laser by default will turn off the laser if the temperature exceeds the safe
operating range. You can override the setting by disabling the overheat protection.

A Disabling the setting is not recommended. Disabling the overheat protection feature could lead to premature laser
failure if the sensor operates outside the specified temperature range.

M Cver Temperature Shutoff

To enable/disable overheat temperature protection:

Check/uncheck the [Over Temperature Shutoff] option.

Save the job file.

B Sensor Autostart

With the [Autostart] setting enabled, scanning and measurements begin automatically when the sensor
is powered on.

Autostart must be enabled if the sensor will be used without being connected to a computer.
Main

Model: 2340

Serial: 15776

M sutostart

To enable/disable Autostart:

Go to the [Manage] page and click on the [Sensor System] category.

Check/uncheck the [Autostart] option in the [Main] section.
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4.3.3 Layout

The following sections describe the [Layout] category on the [Manage] page. This category lets you

configure dual- and multi-sensor systems.

Manage

Motlon and Alignment

Encoder resolution and travel
speed

Jobs
Download, upload and set default

Security

Admin and Technician passwords
Maintenance

Upgrade, backup, restore, reset

9 Support

& Manual, support file, and SDK

Sensor System Layout Types
System setup and buddy
assignment

BE yout - *
_I '_:
Networking
IP address settings o ..

* Main sensor

Current Devices

Name
Main

Serial
39902

Position
Top 0

Mounting orientations must be specified for a dual- or multi-sensor system. This information allows the
alignment procedure to determine the correct system-wide coordinates for laser profiling and measure-

ments. For more information on sensor and system coordinates, see "3.2.1 Coordinate Systems" on

page 56.

Tips

Dual- and multi-sensor layouts are only displayed when a Buddy sensor has been assigned.

Tips

For multi-sensor layouts with sensors angled around the Y axis, to get "side" data, you must uncheck
Uniform Spacing before scanning. The Y offset, X angle, and Z angle transformations cannot be non-zero
when Uniform Spacing is unchecked. Therefore, when aligning a sensor using a bar alignment target with
[Uniform Spacing] unchecked, set the [Degrees of Freedom] setting to [X, Z, Y Angle], which prevents
these transformations from being non-zero.
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Supported Layouts

Layout Type

Example

2|

[Normal]

The sensor operates as an isolated
device.

[Reverse]

The sensor operates as an isolated
device, but in a reverse orientation. You
can use this layout to change the hand-
edness of the data.

[Wide]

Sensors are mounted in Left (Main) and
Right (Buddy) positions. This allows for a
larger combined field of view. Sensors
may be angled around the Y axis to avoid
occlusions.

Main
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Layout Type

Example

[Reverse]

Sensors are mounted in a left-right layout
as with the Wide layout, but the Buddy
sensor is mounted such that it is rotated
180 degrees around the Z axis to prevent
occlusion along the Y axis.

Sensors should be shifted along the Y
axis so that the laser lines align.

[Opposite]

Sensors are mounted in Top (Main) and
Bottom (Buddy) positions for a larger
combined measurement range and the
ability to perform Top/Bottom differential
measurements.

Buddy

98
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Layout Type Example

[Grid]

For systems composed of three or more
sensors. Sensors can be mounted in a 2-
dimensional grid using the settings in the
[Layout Grid] area below. Side-by-side
and top-bottom configurations are sup-
ported, as well as combinations of these
and reversed orientations.
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To specify a standalone layout:

Go to the [Manage] page and click on the [Layout] category.

Under [Layout Types], choose Normal or Reverse layout by clicking one of the layout but-

tons.
Layout Types Current Devices
Normal Name Serial
Main 39902

-
* Main sensor

See the table above for information on layouts.

Tips

more information, see "mDual- and Multi-sensor Systems" on page 92.

Before you can select a dual-sensor layout, you must assign a second sensor as the Buddy sensor. For

To specify a dual-sensor layout:

Go to the [Manage] page and click on the [Layout] category.

Under [Layout Types], choose a layout by clicking one of the layout buttons.

Layout Types Current Devices

Wide Name
Main 22282

o i -
= el =° Buddy 0 22285
— —

* Main sensor

M Device Exposure Multiplexing

See the table above for information on layouts.

Position
Top O
Top 1

Tips

Before you can select a multi-sensor layout, you must assign two or more additional sensors as Buddy
sensors. For more information, see "mMDual- and Multi-sensor Systems" on page 92.
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To specify a multi-sensor layout:

Go to the [Manage] page and click on the [Layout] category.

Under [Layout Grid], click the "plus" icon to the right to add the desired number of columns

in the grid.
Layout Types Current Devices
Grid Name Serial Position
Main 394902 TopO
Buddy 0 40276 None
Buddy 1 40278 None
Buddy 2 40166 None

* Main sensor

M Cevice Exposure Multiplexing

Layout Grid Columns: -
0 1 2 3
Top 35902+ : Empty : Empty E Empty :
Reversed: [
Bottom | Empty + | Empty + | Empty * | Empty .

» The Main sensor is automatically assigned to the first cell.
You can however assign the Main sensor to any cell.

Choose a sensor from the drop-down in each cell you want to populate.

Layout Grid Columns:
0 1 2 3
Top 39902* : : Empty :
Reversed: [
Bofttom | Empty : + || Empty v

The following shows the layout of a four-sensor Wide system:

101
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The following shows the layout of a four-sensor system, with two sensors on the top and two sen-
sors on the bottom:

See the table above for more information on layouts.

(Optional) For each sensor mounted in a reversed orientation in relation to the Main sensor
(rotated 180 degrees around the Z axis to avoid occlusions), check the [Reversed] option.
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You must assign all Buddy sensors to a cell in the layout grid. Otherwise, the system will not run.
You can configure dual- and multi-sensor systems so that there is a slight delay between the exposures
of sensors or groups of sensors to eliminate laser interference, using the [Device Exposure Multiplex-

ing] setting. For more information, see "mDevice Exposure Multiplexing" on page 103.

B Device Exposure Multiplexing

If the sensors in a dual- or multi-sensor system are mounted such that the camera from one sensor can
detect the laser line from the other sensor, the [Device Exposure Multiplexing] option should be used to
eliminate laser interference. This setting creates a time offset for laser exposures and ensures that inter-
fering lasers are not triggered at the same time. Using this setting may reduce the maximum frame rate.

Layout Types

Opposite

L

* Main sensor

M Device Exposure Multiplexing

Layout Types

Grid

* Main sensor

M Device Exposure Multiplexing

To enable/disable exposure multiplexing:

Go to the [Manage] page and click on the [Sensor System] category.

In the Layout section, check/uncheck the [Device Exposure Multiplexing] option.
This option is only displayed if a buddy is assigned.

(Optional) If the system contains more than two sensors, assign the sensors to different
banks.
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Layout Grid

0 1

Top 42074+ B 26296

Reversed: M | Reversed: I

Bank: 0| | Bank: 0
Bottom 26297 = 13814 =
Reversed: M | Reversed: I

4.3.4

Bank: 1|| Bank:

Networking

1

The [Networking] category on the [Manage] page provides network settings. Settings must be config-

ured to match the network to which the sensors are connected.

Motlon

speed

Support
?

BB Layout devices

NErasrRies Subnet Mask:
IP address settings Gateway:

and Allgnment

Encoder resolution and travel

Jobs

Download, upload and set default
Security

Admin and Technician passwords
Maintenance
Upgrade

, backup, restore, reset

Manual, support file, and 5DK

Manage
Sensor System Networking
System setup and buddy
assignment Type: Manual
BB Layout

To configure the network settings:

Go to the [Manage] page.

In the [Networking] category, specify the Type, IP, Subnet Mask, and Gateway settings.

The sensor can be configured to use DHCP or assigned a static IP address by selecting the appro-
priate option in the [Type] drop-down.

Click on the [Save] button.

You will be prompted to confirm your selection.
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4.3.5 Motion and Alignment

The [Motion and Alignment] category on the [Manage] page lets you configure alignment reference,
encoder resolution, and travel speed, and confirm that encoder signals are being received by the sen-

Sor.
Manage
Sensor System Alignment
System setup and buddy
AT, Alignment Reference: Fixed
HE Layout
B Layout devices Encoder
Networking ) Resolution: 1| mmitick
IP address settings
Motlon and Alignment
Encoder resolution and travel Encoder Frequency: _ Hz
speed
Jobs Speed
Download, upload and set default
Travel Speed: 100| mm/s
Securlty
Admin and Technician passwords

Maintenance
Upgrade, backup, restore, reset

j? Support

e« Manual, supportfile, and SDK

B Alignment Reference

The [Alignment Reference] setting can have one of two values: [Fixed] or [Dynamic].

Alignment
Alignment Reference: Fixed :
Setting Description

[Fixed] A single, global alignment is used for all jobs. This is typically used when the sensor
mounting is constant over time and between scans, for example, when the sensor is
mounted in a permanent position over a conveyor belt.

[Dynamic] A separate alignment is used for each job. This is typically used when the sensor’s
position relative to the object scanned is always changing, for example, when the sen-
sor is mounted on a robot arm moving to different scanning locations.

To configure alignment reference:

Go to the [Manage] page and click on the [Motion and Alignment] category.

In the Alignment section, choose [Fixed] or [Dynamic] in the [Alignment Reference] drop-
down.
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B Encoder Resolution
You can manually enter the encoder resolution in the [Resolution] setting, or it can be automatically set
by performing an alignment with [Type] set to [Moving] and enabling [Encoder or Speed Calibration]; for
more information on performing alignment, see [E5]"4.5 Aligning Sensors" on page 171.

Establishing the correct encoder resolution is required for correct scaling of the scan of the target object
in the direction of travel.

Encoder

Resolution: 1| mmtick

Encoder resolution is expressed in millimeters per tick, where one tick corresponds to one of the four
encoder quadrature signals (A+/ A-/ B+ /B-).

Tips

Encoders are normally specified in pulses per revolution, where each pulse is made up of the four quadra-
ture signals (A+/ A- / B+ / B-). Because the sensor reads each of the four quadrature signals, you should
choose an encoder accordingly, given the resolution required for your application.

To configure encoder resolution:

Go to the [Manage] page and click on the [Motion and Alignment] category.

In the [Encoder] section, enter a value in the [Resolution] field.

e Encoder Value and Frequency

The encoder value and frequency are used to confirm the encoder is correctly wired to the sensor and
to manually calibrate encoder resolution (that is, by moving the conveyor system a known distance and
making a note of the encoder value at the start and end of movement).
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B Travel Speed

The [Travel Speed] setting is used to correctly scale scans in the direction of travel in systems that lack
an encoder but have a conveyor system that is controlled to move at constant speed. Establishing the
correct travel speed is required for correct scaling of the scan in the direction of travel.

Speed

Travel Speed: 100 | mms

Travel speed is expressed in millimeters per second.

To manually configure travel speed:

Go to the [Manage] page and click on the [Motion and Alignment] category.

In the [Speed] section, enter a value in the [Travel Speed] field.

Travel speed can also be set automatically by performing an alignment with [Type] set to [Moving] (see
"4.5 Aligning Sensors" on page 171).

4.3.6 Jobs

The [Jobs] category on the [Manage] page lets you manage the jobs stored on a sensor.

Manage

Sensor System Jobs
System setup and buddy
)

assignment Job1 [loaded] [default] . Download...

ﬂ Layout 3 L Upload...
B Layout devices

Networking

IP address settings

Motlon and Alignment . Load
Encoder resolution and travel m

speed Delete

Securlty

Admin and Technician passwords
Maintenance

Upgrade, backup, restore, reset

j? Support

e« Manual, supportfile, and SDK

MName:

Element Description
[Name] field Used to provide a job name when saving files.
[Jobs] list Displays the jobs that are currently saved in the sensor's flash storage.
[Save] button Saves current settings to the job using the name in the [Name] field.
[Load] button Loads the job that is selected in the job list. Reloading the current job discards any
unsaved changes.
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Element Description
[Delete] button Deletes the job that is selected in the job list.
[Set Default] but- [ Sets the selected job as the default to be loaded when the sensor starts. When the

ton default job is selected, this button is used to clear the default.
[Download...] but- [ Downloads the selected job to the client computer.
ton

[Upload...] button |[Uploads a job from the client computer.

Jobs can be loaded (currently activated in sensor memory) and set as default independently. For exam-
ple, Jobl could be loaded, while Job2 is set as the default. Default jobs load automatically when a sen-
sor is power cycled or reset.

Johs
Job1 [loaded]
Job2 [default]

Unsaved jobs are indicated by "[unsaved]".
Johs

Job1

Job2 [loaded] [default] [unsaved]
To save a job:
Go to the [Manage] page and click on the [Jobs] category.

Provide a name in the [Name] field.

To save an existing job under a different name, click on it in the [Jobs] list and then modify it in the
[Name] field.

Click on the [Save] button or press [Enter].

» Saving a job automatically sets it as the default, that is, the job loaded when then sensor is restarted.

To download, load, or delete a job, or to set one as a default, or clear a default:

Go to the [Manage] page and click on the [Jobs] category.
Select ajob in the [Jobs] list.

Click on the appropriate button for the operation.
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4.3.7 Security

You can prevent unauthorized access to a sensor by setting passwords. Each sensor has two
accounts: Administrator and Technician.

By default, no passwords are set. When you start a sensor, you are prompted for a password only if a
password has been set.

Manage
Sensor System Administrator
System setup and buddy
assignment Password:
_Elgl t’ym"fc _ Confirm Password:
ayout devices
Change Password
Networking s
IP address settings =
Technician
Motlon and Alignment
Encoder resolution and travel Password:

speed
Confirm Password:
Jobs

Download, upload and set default Change Password

Maintenance
Upgrade, backup, restore, reset

9 Support
¢ Manual, support file, and S5DK

Account Types

Account Description
[Administrator] The Administrator account has privileges to use the toolbar (loading and saving jobs,
recording and viewing replay data), to view all pages and edit all settings, and to per-
form setup procedures such as sensor alignment.
[Technician] The Technician account has privileges to use the toolbar (loading and saving jobs,
recording and viewing replay data), to view the [Dashboard] page, and to start or stop
the sensor.

The Administrator and Technician accounts can be assigned unique passwords.
To set or change the password for the Administrator account:
Go to the [Manage] page and click on the [Security] category.

In the [Administrator] section, enter the Administrator account password and password con-

firmation.

Click [Change Password].

The new password will be required the next time that an administrator logs in to the sensor.
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To set or change the password for the Technician account:

Go to the [Manage] page and click on the [Security] category.

In the [Technician] section, enter the Technician account password and password confirma-
tion.

Click [Change Password].

The new password will be required the next time that a technician logs in to the sensor.

If the administrator or technician password is lost, the sensor can be recovered using a special software
tool. "12.1 Sensor Discovery Tool" on page 973 for more information.

4.3.8 Maintenance

The [Maintenance] category in the [Manage] page is used to do the following:
* upgrade the firmware and check for firmware updates;

* back up and restore all saved jobs and recorded data;

* restore the sensor to factory defaults;

* reset the sensor.

Manage
E Sensor System s
2!55;::,3:,5% 20d buddy Upgrade firmware and check for latest release.
sig t
BB Layout Current Version: 4.6.5.161
Layout devices
L1 Upgrade... Check Updates...
Networking

IP address settings

Motlon and Alignment

EI]EUgEF resolution and travel Backup and Restore

spee

y Backup and restore all saved jobs and recorded data.
Jobs

Download, upload and set default

Security
Admin and Technician passwords

Mal e Factory Restore
Upgrade, backup, restore, reset Restore sensor to factory settings. This will erase all saved jobs and settings.

Suppert Factory Restore...
¢ Manual, support file, and S5DK

Restore... Backup...

Reset

Reset the sensor. Interface will reload in 30 seconds.

Reset
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B Sensor Backups and Factory Reset

You can create sensor backups, restore from a backup, and restore to factory defaults in the [Mainte-
nance] category.
Backup files contain all of the information stored on a sensor, including jobs and alignment.

Tips
An Administrator should create a backup file in the unlikely event that a sensor fails and a replacement
sensor is needed. If this happens, the new sensor can be restored with the backup file.

Backup and Restore
Backup and restore all saved jobs and recorded data.

Restore... Backup...

To create a backup:

Go to the [Manage] page and click on the [Maintenance] category.
Click the [Backup...] button under [Backup and Restore].

When you are prompted, save the backup.

» Backups are saved as a single archive that contains all of the files from the sensor.
Factory Restore
Restore sensor to factory settings. This will erase all saved jobs and settings.

Factory Restore...

To restore from a backup:

Go to the [Manage] page and click on the [Maintenance] category.

Click the [Restore...] button under [Backup and Restore].

When you are prompted, select a backup file to restore.

» The backup file is uploaded and then used to restore the sensor. Any files that were on the sensor before
the restore operation will be lost.

To restore a sensor to its factory default settings:

Go to the [Manage] page and click on [Maintenance].

Consider making a backup.

Before proceeding, you should perform a backup. Restoring to factory defaults cannot be undone.

Click the [Factory Restore...] button under [Factory Restore].

» You will be prompted whether you want to proceed. Follow the instructions to restore to the factory default
configuration.
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4.3.9 Support

The [Support] category in the [Manage] page is used to do the following:
* Open an HTML version or download a PDF version of the manual.
* Download the SDK.
* Save a support file.
* Get device information.

Manage

Sensor System Device Information
System setup and buddy
assignment Part Number: 312330-2M-01 Serial: 11023

HE Layout Version: 4.6.5.161

B Layout devices
Networking Support Flle
IP address settings Download a support file which contains all jobs, data and current state of the sensor.
Motlon and Alignment :
Encoder resolution and travel Filename: support
speed Description:
Jobs -

Download, upload and set default

Securlty
Admin and Technician passwords

Maintenance
Upgrade, backup, restore, reset Download

Support
Manual, support file, and SDK

User Manual: Open HTML Download PDF

Software Development Kit (SDK): Download

B Support Files
You can download a support file from a sensor and save it on your computer. You can then use the
support file to create a scenario in the emulator (for more information on the emulator, see "8 Sur-
faceMeasure1008S Emulator” on page 635). Mitutoyo's support staff may also request a support file to
help in troubleshooting.

Support Flle
Download a support file which contains all jobs, data and current state of the sensor.

Filename: productionRunol

Description:

Download
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To download a support file:

Go to the [Manage] page and click on the [Support] category.

In [Filename], type the name you want to use for the support file.

When you create a scenario from a support file in the emulator, the filename you provide here is dis-
played in the emulator's scenario list.
Support files end with the .gs extension, but you do not need to type the extension in [Filename].

(Optional) In [Description], type a description of the support file.

When you create a scenario from a support file in the emulator, the description is displayed below
the emulator's scenario list.

Click [Download], and then when prompted, click [Save].

IMPORTANT
Downloading a support file stops the sensor.
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4.4 Scan Setup

The following sections describe the steps to configure sensors for data acquisition using the [Scan]
page. Scan setup and alignment should be performed before adding and configuring measurements or

outputs; for information on alignment, see "4.5 Aligning Sensors" on page 171.

4.4.1

Scan Page Overview

The [Scan] page lets you configure sensors and perform alignment.

X

Manage |

CPLU: 0%

[T R

Measure

&

Dashboard

L

Model

Mitutoyo

Speed: QHz
Output I

g 2

Job3 [default]

B i

Surface Scan Mode
Surface Top T W@P T M
video | Profile Jeil
Option
M Acquire Intensity
Trigger Max Frame Rate: ?_ = 2
Sensor : l 3
|
Aignment EDo| 4
~1 5
Surface Generation + l
e |
Part Detection (+ l 6
1
Filters 7

Element Description
1 |[Scan Mode] Contains settings for the current scan mode and other options. "4.4.2 Scan
panel Modes" on page 116.

[Trigger] panel

Contains trigger source and trigger-related settings. E5] "4.4.3 Triggers" on page 117.

3 |[Sensor] panel | Contains settings for an individual sensor, such as active area or exposure. "4.4.4
Sensor” on page 123.
4 |[Alignment] Used to perform alignment providing up to 5 degrees of freedom. (You can perform
panel high-accuracy alignment using specialized alignment measurement tools.) "4.5
Aligning Sensors" on page 171.
5 |[Surface Gener- |Contains settings for surface generation. "4.4.6 Surface Generation" on page 146.
ation] panel
6 |[Part Detection] |Used to set the part detection logic for sorting data into discrete objects. ] "4.4.7
panel Part Detection" on page 149.
7 |[Filters] panel  |Contains settings for post-processing of the profiles. [ "4.4.5 Filters" on page 141.

Data Viewer

Displays sensor data and adjusts regions of interest. Depending on the current opera-

tion mode, the data viewer can display video images or scan data. See "4.4.8 Data
Viewer" on page 156.

No.99MCA912A
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The following table provides quick references for specific goals that you can achieve from the panels in

the [Scan] page.

Goal

Reference

Select a trigger source that is appropriate for the application.

"4.4.3 Triggers" on page 117)

Ensure that camera exposure is appropriate for scan data acqui-
sition.

EE"mExposure” on page 130

Find the right balance between data quality, speed, and CPU utili-
zation.

"MActive Area" on page 124
"HExposure" on page 130

"9.2 Job File Structure" on page
655

Specify mounting orientations.

"4.3.3 Layout" on page 96

Align scan data to a common reference and so that values can be
correctly scaled along the different axes.

EE "4.5 Aligning Sensors” on page 171

Set up the part detection logic to create discrete objects from
scan data.

"4.4.7 Part Detection" on page 149

Specify smoothing, gap-filling, and resampling parameters to
remove effects of occlusions.

"4.4.5 Filters" on page 141

115
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4.4.2

Scan Modes

The sensor web interface supports a video mode and one or more data acquisition modes. The scan
mode can be selected in the [Scan Mode] panel.

Scan Mode
L
u ®-\.‘]-
Video MEgoill-M Surface
Option
v | Acquire Imtensity
3 Uniform Spacing
Mode and Option Description

[Video] Outputs video images from the sensor. This mode is useful for configuring exposure
time and troubleshooting stray light or ambient light problems.

[Profile] Outputs profiles and performs profile measurements.
Video images are processed internally to produce laser profiles and cross-sectional
measurements.

[Surface] Outputs 3D point clouds and performs surface measurements. The sensor uses vari-

ous methods to generate a surface (see "4.4.6 Surface Generation" on page 146).

Part detection can be enabled on a surface to identify discrete parts (EE| "4.4.7 Part
Detection" on page 149).

[Uniform Spacing]

When this option is enabled, data points are resampled to a uniform spacing

(E& "3.2.2 Uniform Data and Raw Data" on page 61 for more information). Set the size
of the spacing in the [Spacing] tab (see "®Spacing Interval" on page 136).

When the option is disabled, the sensor outputs unprocessed range data. The sensor

reports data points in (x, z) coordinate pairs. Post-processing is disabled. Only a sub-
set of the measurement tools is available.

Disable this option to extract ranges from the sensor at the highest possible rate.

Tips

The Y offset, X angle, and Z angle transformations cannot be non-zero when
Uniform Spacing is unchecked. Therefore, when aligning a sensor using a bar align-
ment target with [Uniform Spacing] unchecked, set the [Degrees of Freedom] setting
to [X, Z, Y Angle], which prevents these transformations from being non-zero.

Tips

If you are using a layout in which sensors are angled around the Y axis in order to
capture "side" data, you must uncheck [Uniform Spacing]. However, currently,
only a limited set of built-in measurement tools are able to perform measurements
on the resulting data. If more complex measurements are required, data can be
processed using an SDK-based application instead.

[Acquire Intensity]

When this option is enabled, an intensity value will be produced for each data point.
For more information on intensity, see "mIntensity Output" on page 170.
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4.4.3 Triggers

A trigger is an event that causes a sensor to take a single image. Triggers are configured in the [Trig-
ger] panel on the [Scan] page.

When a trigger is processed, the laser is strobed and the camera exposes to produce an image. The
resulting image is processed inside the sensor to yield a profile (range/distance information). The data
can then be used for measurement.

The sensor can be triggered by one of the sources described in the table below.

Tips

* If the sensor is connected to a Master 810 or higher, encoder and digital (external) input signals over the
IO cordset are ignored. The sensor instead receives these signals from the Master; for encoder and dig-

ital input pinouts on Masters, see the section corresponding to your Master in "14.3 Master Network
Controllers” on page 1012.

* If the sensor is connected to a Master 100 (or no Master is used), the sensor receives signals over the
IO cordset. For information on connecting encoder and digital input signals to a sensor in these cases,

see [[] "WEncoder Input" on page 1011 and "mDigital Input" on page 1010, respectively.

Trigger Source

Description

Time Sensors have an internal clock that can be used to generate fixed-frequency triggers.
The external input can be used to enable or disable the time triggers.
Encoder An encoder can be connected to provide triggers in response to motion. Three

encoder triggering behaviors are supported. These behaviors are set using the
[Behavior] setting.

[Track Backward]

A scan is triggered when the target object moves forward. If the target object moves
backward, it must move forward by at least the distance that the target traveled back-
ward (this distance backward is "tracked"), plus one encoder spacing, to trigger the
next scan.

~Encoder Spacing

Position A B c

Track Backward | : -

° Trigger Point | : '
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Trigger Source

Description

[lgnore Backward]

A scan is triggered only when the target object moves forward. If the target object
moves backward, it must move forward by at least the distance of one encoder spac-
ing to trigger the next scan.

Encoder Spacing

Position A B c

Ignore Backward | ..q

o Trigger Point | ! ! '

[Bi-directional]
A scan is triggered when the target object moves forward or backward.

When triggers are received at a frequency higher than the maximum frame rate, some
triggers may not be accepted. The [Trigger Drops Indicator] in the [Dashboard] can be
used to check for this condition.

The external input can be used to enable or disable the encoder triggers.

For information on the maximum encoder rate, see "EMaximum Encoder Rate" on
page 122.

Tips

To verify that the sensor is receiving encoder signals, check whether [Encoder
Value] is changing in the Motion and Alignment category on the [Manage] page,
or in the dashboard.

External Input

A digital input can provide triggers in response to external events (e.g., photocell).
The external input triggers on the rising edge of the signal.

When triggers are received at a frequency higher than the maximum frame rate, some
triggers may not be accepted. The [Trigger Drops Indicator] in the [Dashboard] page
can be used to check for this condition.

For information on the maximum input trigger rate, see "EMaximum Input Trigger
Rate" on page 122.

Software

A network command can be used to send a software trigger. "10.1 Protocols" on

page 747 for more information.

Depending on the setup and measurement tools used, the CPU utilization may exceed 100%, which
reduces the overall acquisition speed.

For examples of typical real-world scenarios, see "MTrigger Examples" on page 119. For informa-
tion on the settings used with each trigger source, see "MTrigger Settings" on page 120.
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B Trigger Examples

Example: Encoder + Conveyor

Encoder triggering is used to perform profile mea-
surements at a uniform spacing.

The speed of the conveyor can vary while the
object is being measured; an encoder ensures
that the trigger spacing is consistent, independent
of conveyor speed.

Example: Time + Conveyor

Time triggering can be used instead of encoder
triggering to perform profile measurements at a
fixed frequency.

Spacing will be non-uniform if the speed of the
conveyor varies while the object is being mea-
sured.

It is strongly recommended to use an encoder
with transport-based systems due to the difficulty
in maintaining constant transport velocity.

Example: External Input + Conveyor

External input triggering can be used to produce a
snapshot for profile measurement.

For example, a photocell can be connected as an
external input to generate a trigger pulse when a
target object has moved into position.

An external input can also be used to gate the trig-
ger signals when time or encoder triggering is
used. For example, a photocell could generate a
series of trigger pulses as long as there is a target
in position.

Example: Software Trigger + Robot Arm
Software triggering can be used to produce a
snapshot for profile measurement.

A software trigger can be used in systems that
use external software to control the activities of
system components.
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B Trigger Settings

The trigger source is selected using the [Trigger] panel in the [Scan] page.

Trigger

Max Frame Rate: m

()

Trigger Max Frame Rate: m 7;:—\

Source: Time

Source: Encoder

Frame Rate:

e ax
% | Max Speed

M Gate on External Input

v |Hz

Spacing:

e —_BL_—— 0.1 mm
Behavior: Bi-Directional

Reversal Distance: Auto = e mm

M Gate on External Input

Trigger

Max Frame Rate: m

()

Trigger Max Frame Rate: m

(1)

Source: External Input

Source: Software

Units:
Trigger Delay:

i

e}

s (Time)

Units: s (Time)

M Gate on External Input

After specifying a trigger source, the [Trigger] panel shows the parameters that can be configured.

Trigger Source

Configurable Parameters

Description

[Source]

[AI]

Selects the trigger source ([Time], [Encoder], [External
Input], or [Software]).

[Frame Rate]

[Time]

Controls the frame rate. Select [Max Speed] from the
drop-down to lock to the maximum frame rate. Frac-
tional values are supported. For example, 0.1 can be
entered to run at 1 frame every 10 seconds.

[Gate on External
Input]

[Time], [Encoder]

External input can be used to enable or disable data
acquisition in a sensor. When this option is enabled,
the sensor will respond to time or encoder triggers only
when the external input is asserted.

This setting is not displayed when [Surface Genera-
tion] is set to [Fixed Length], [Variable Length], or

[Rotational] (E=] "4.4.6 Surface Generation" on page
146).

See "mDigital Input” on page 1010 for more infor-
mation on connecting external input to sensors.

[Behavior]

[Encoder]

Specifies how the sensor is triggered when the target
moves. Can be Track Backward, Ignore Backward, or

Bi-Directional. "4.4.3 Triggers" on page 117 for
more information on these behaviors.

[Spacing]

[Encoder], [External Input]

Specifies the distance between triggers (mm). Inter-
nally the sensor rounds the spacing to a multiple of the
encoder resolution.
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Trigger Source

Configurable Parameters

Description

[Reversal Distance]

[Encoder]

When encoder triggering is set to [Bi-Directional], use
this setting to ignore jitter or vibrations in your transport
system by specifying what distance the target must
travel before a direction change is triggered. One of the
following:

[Auto]: The distance is automatically set by multiplying
the value in [Spacing] by 3.

[Custom]: Set the distance (in millimeters). Various
functions in the sensor depend on this value to explic-
itly determine the point where direction change is trig-
gered. Set this value larger than the maximum
vibrations you see in your transport system.

[Units]

[External Input], [Software]

Specifies whether the trigger delay, output delay, and
output scheduled command operate in the time or the
encoder domain.

The unit is implicitly set to microseconds with Time trig-
ger source. The unit is implicitly set to millimeters with
Encoder trigger source.

[Trigger Delay]

[External Input]

Controls the amount of time or the distance the sensor
waits before producing a frame after the external input
is activated. This is used to compensate for the posi-
tional difference between the source of the external
input trigger (e.g., photocells) and the sensor.

Tips

Depending on the surface generation settings, some trigger options may not be available.

To configure the trigger source:

Go to the [Scan] page.

Expand the [Trigger] panel by clicking on the panel header.

Select the trigger source from the drop-down.

Configure the settings.

See the trigger parameters above for more information.

Save the job in the [Toolbar] by clicking the [Save] button EJ.
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B Maximum Input Trigger Rate

Tips
The maximum external input trigger rate in a system using Master 810 is 20 kHz.

When using a standalone sensor or a sensor connected to a Master 100, the maximum trigger rate is
32 kHz. This rate is limited by the fall time of the signal, which depends on the Vin and duty cycles.
To achieve the maximum trigger rate, the Vin and duty cycles must be adjusted as follows:

Maximum Speed Vin Maximum Duty Cycle
32 kHz 3.3V 88%
32 kHz 5V 56%
32 kHz 7V 44%
32 kHz 10V 34%

At 50% duty cycle, the maximum trigger rates are as follows:

Vin Maximum Speed
3.3V 34 kHz
5V 34 kHz
v 22 kHz

B Maximum Encoder Rate

On a standalone sensor, with the encoder directly wired into the I/O port or through a Master 100, the
maximum encoder rate is about 1 MHz.

For sensors connected through a Master 810 or higher, with the encoder signal supplied to the Master,
the maximum rate is about 300 kHz.
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444 Sensor

The following sections describe the settings that are configured in the [Sensor] panel on the [Scan]
page.

If you are using a mixed-model dual- or multi-sensor system, after adding Buddy sensors, you should
check in the [Sensor] panel that the settings for each Buddy sensor has a valid and in-range value. Oth-
erwise, the system may not start or be able to perform alignment. A Buddy sensor's settings may
become invalid after being added to a system because SurfaceMeasure1008S automatically carries
certain settings from the Main sensor to the Buddy sensors, which may be incompatible with a Buddy
sensor. For example, if Main sensor were a wide FOV model and its active area is set to be greater
than the maximum possible active area of a small FOV Buddy sensor, the Buddy sensor's active area
settings would be invalid. If that is the case, then the Buddy sensors’ settings need to be changed to the
appropriate values.

To check these settings, use the drop-down at the top of the [Sensor] panel to select each sensor, and
check that there are no errors indicated in the setting fields for each sensor. Check in all of the tabs in
the panel, but especially the [Active Area] tab.

-T-"'ﬂ";m - Top 0 - 39312
b : Top 1- 47354 L

Active Area TETTEETE TE— Bottom 0 - 53302
e B advanced 1 potiom 1 - 53299

Min Value Max

| 32 mm

X Field of View:

o

Measurement Range. 5| m mm

X 5tart

Z Start:
M Tracking Window

Transformation

Sensor drop-down in a four-sensor system.
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B Active Area

Active area refers to the region within the sensor's maximum field of view that is used for data acquisi-
tion.

By default, the active area covers the sensor's entire field of view. By reducing the active area, the sen-
sor can operate at higher speeds. You can also reduce the active area to exclude areas that are
affected by ambient light.

Active area is specified in sensor coordinates, rather than in system coordinates. As a result, if the sen-
sor is already alignment calibrated, press the [Acquire] button to display uncalibrated data before con-
figuring the active area. See "3.2.1 Coordinate Systems" on page 56 for more information on sensor
and system coordinates.

FIELD OF VIEW z

ACTIVE AREA X

Active area is set in the [Active Area] tab on the [Sensor] panel.

Sensor =

Spacing | Advanced

Select Reset

Min Value Max
X Field of View: | o] 251 mm
Measurement Range: m 210 mr“
X Start 125 | [
Z Start: m -105 mmr‘"

M Tracking Window

Transformation

To set the active area:

Go to the [Scan] page.
Choose a mode other than Video mode.

¢} Expand the [Sensor] panel by clicking on the panel header or the ® button.
Kl Exp panel by g p
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Click the button corresponding to the sensor you want to configure.

The button is labeled [Top], [Bottom], [Top-Left], or [Top-Right], depending on the system.
Active area is specified separately for each sensor.

Click on the [Active Area] tab.

& click [setect].

Click [Acquire] to see a scan while setting the active area.

Acquiring a scan while setting the active area can help you determine where to size and place the
active area.

E Set the active area.

Adjust the active area graphically in the data viewer or enter the values manually in the fields.
The 2D view lets you adjust the size and position of the active area on the X and Z axis. The 3D
view lets you adjust the size and position in the X, Y, and Z axis. For more information,

see "®Regions" on page 238.

ﬂ Click the [Save] button in the [Sensor] panel.

Click the [Cancel] button to cancel setting the active area.

Save the job in the [Toolbar] by clicking the [Save] button E1.

Tips

Scanning devices are usually more accurate at the near end of their measurement range. If your applica-
tion requires a measurement range that is small compared to the maximum measurement range of the
sensor, mount the sensor so that the active area can be defined at the near end of the measurement
range.
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e Tracking Window
A sensor can follow a relatively flat target as it moves up and down beneath the sensor, using a “track-
ing window.” When you define a tracking window, the sensor effectively reduces the active area to
match the size of the tracking window, which results in a faster scan rate. The reduced area moves to
track the laser line within the area defined in the [Active Area] tab. A tracking window is typically used in
road or web scanning applications where the target is a continuous surface.
You must balance the gain in speed due to the reduced area of the tracking window and the impact it
has on the sensor’s tracking ability: a smaller window gives the tracking function less data to predict
where the profile is moving.
The sensor adjusts the position of the tracking window to center the area on the average height of the
entire visible laser profile. A laser line remains tracked as long as the percentage of detected laser
points exceeds the user-defined search threshold. When the sensor loses track of the laser line, the
sensor searches for the laser line using the full defined active area.

1. Search using the Full Active Area 2. Track using the Tracking Window 3. Track using the Tracking Window

4. Lose track of laser line. 5. Search using the Full Active Area 6. Track using the Tracking Window

You should adjust the lighting and the active area to remove all background objects, such as the con-
veyor belt surface.
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The tracking window is defined in the [Active Area] tab, beneath the settings for the active area.

™ Tracking Window

Height: 21| mm

Search Threshold:
-

Ln

To enable the tracking window:
Go to the [Scan] page.

Choose Profile or Surface mode in the [Scan Mode] panel.

If one of these modes is not selected, you will not be able to set the tracking window.

Expand the [Sensor] panel by clicking on the panel header.
Click on the [Active Area] tab.

Check the [Tracking Window] box.

The panel below the checkbox expands and shows the settings for the window used to track the
object height.

ﬂ Click the tracking window's [Select] button.

Resize the tracking window shown in the data viewer.

Only the height of the window is required. You can move the position of the tracking window to
cover a live profile to help adjust the window height.

E Edit the [Search Threshold] setting.

The search threshold defines the minimum percentage of the points detected across the profile for
the laser to be considered tracked. If the number of points falls below this percentage, tracking is
lost, and the sensor searches for the laser line using the full active area.

ﬂ Click the [Save] button in the [Sensor] panel.

Save the job in the [Toolbar] by clicking the [Save] button E.
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e Transformations

The transformation settings determine how data is converted from sensor coordinates to system coor-

dinates (for an overview on coordinate systems, see "3.2.1 Coordinate Systems" on page 56). The
transformations are found in the [Transformations] section of the [Active Area] tab on the Sensor panel.
Typically, transformations are set when you align a sensor using the alignment procedure on the Align-

ment panel. However, you can also manually set these values.

Tips

If you perform an alignment using the Surface Align Wide or Surface Align Ring tools, these values are
not updated. For more information, see ] "4.5.4 Aligning Sensors to 6 Degrees of Freedom" on page

195.
Transformation -
¥ Offset: -0.046 | mim
Y Offset: -0.202 | mm
7 Offset: 19.171 | mm
Angle ¥ 0.603 | £
Angle Y 0.137 |8
Angie £ -0.001
Parameter Description
[X Offset] Specifies the shift along the X axis. With Normal orientation, a positive value shifts the data
to the right. With Reverse orientation, a positive value shifts the data to the left.
[Y Offset] Specifies the shift along the Y axis.
[Z Offset] Specifies the shift along the Z axis. A positive value shifts the data toward the sensor.
[Angle X] Specifies the tilt around the X axis. This creates a skew clockwise around the X axis (point-
ing toward the viewer).
[Angle Y] Specifies the tilt around the Y axis. This rotates profiles counter-clockwise around the Y axis
(pointing toward the viewer).
[Angle Z] Specifies the tilt around the Z axis. This creates a skew clockwise around the Z axis (point-
ing toward the viewer).

When applying the transformations, the data is first rotated around X (clockwise, with the X axis toward

the viewer), then Y (counterclockwise), and then Z (clockwise), and then the offsets are applied.
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Tips
Setting [Angle X] or [Angle Z], and to a lesser extent [Y Offset], to a non-zero value increases CPU usage
when scanning, which reduces the maximum scan speed.

Tips
Artifacts may appear in scan data when [Angle Z] or [Angle X] is set to a non-zero value if encoder trigger
spacing is set too high (resulting in a low sampling rate).

To configure transformation settings:

Go to the [Scan] page.

Choose a mode other than Video mode in the [Scan Mode] panel.

If Video mode is selected, you will not be able to change the settings.

Expand the [Sensor] panel by clicking on the panel header.

Click the button corresponding to the sensor you want to configure.

The button is labeled [Top], [Bottom], [Top-Left], or [Top-Right], depending on the system.
Transformations can be configured separately for each sensor.

Expand the Transformations area by clicking on the expand button = .

See the table above for more information.

ﬂ Set the parameter values.

See the table above for more information.

Tips

The Y offset, X angle, and Z angle transformations cannot be non-zero when Uniform Spacing is
unchecked. Therefore, when aligning a sensor using a bar alignment target with [Uniform Spacing]
unchecked, set the [Degrees of Freedom] setting to [X, Z, Y Angle], which prevents these transforma-

tions from being non-zero.

Save the job in the [Toolbar] by clicking the [Save] button B,

E Check that the transformation settings are applied correctly after the sensor is restarted.
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B Exposure
Exposure determines the duration of camera and light-source on-time. Longer exposures can be help-
ful to detect light on dark or distant surfaces, but increasing exposure time decreases the maximum
speed. Different target surfaces may require different exposures for optimal results. Sensors provide
three exposure modes for the flexibility needed to scan different types of target surfaces.

Tips

Due to sensor architecture, exposure values provided by the user in the interface are divided by a factor
of 1.024 internally. So for example, setting an exposure value of 1000 ys results in the sensor using a 977
ps exposure internally. This, in addition to various overhead factors, can result in a discrepancy between
Max Frame Rate displayed on the [Trigger] panel and the speed reported in the metrics area, but this is

only obvious at higher frame rates.

Exposure Mode Description
[Single] Uses a single exposure for all objects. Used when the surface is uniform and is the
same for all targets.
[Dynamic] Automatically adjusts the exposure after each frame. Used when the target surface
varies between scans.
[Multiple] Uses multiple exposures to create a single profile. Used when the target surface has a
varying reflectance within a single profile (e.g., white and black).

For more information on the different types of exposure options, see the sections below.

Video mode lets you see how the light appears on the camera and identify any stray light or ambient
light problems. When exposure is tuned correctly, the projected light should be clearly visible along the
entire length of the viewer. If it is too dim, increase the exposure value; if it is too bright decrease expo-

sure value.

Under-exposure: Over-exposure:
Laser line is not detected. Laser line is too bright.
Increase the exposure value. Decrease the exposure value.

When the sensor is in Multiple exposure mode, select which exposure to view using the drop-down box
next to "View" in the data viewer. This drop-down is only visible in Video scan mode when the [Multiple]
option is selected in the [Exposure] section in the [Sensor] panel.

Video

View: Video : | Top + | Exposurel m jo G 11 Y
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e Single Exposure
The sensor uses a fixed exposure in every scan. Single exposure is used when the target surface is
uniform and is the same for all targets.

Tips
See the Tips in "MExposure” on page 130 for important information on potential discrepancies
between Max Frame Rate and the speed reported in the metrics area.

P}
Sensor =1
m
Active Area m Spacing | Advanced
Exposure Mode: Single E
Auto Set
Y 30| ps
Use Auto Setto estimate the optimal exposure.

To enable single exposure:
Place a representative target in view of the sensor.

The target surface should be similar to the material that will normally be measured.

Go to the [Scan] page.

F o
o

Expand the [Sensor] panel by clicking on the panel header or the = button.

Click the button corresponding to the sensor you want to configure.

The button is labeled [Top], [Bottom], [Top-Left], or [Top-Right], depending on the system.
Exposure is configured separately for each sensor.

Click the [Exposure] tab.
ﬂ Select [Single] from the [Exposure Mode] drop-down.

Edit the exposure setting by using the slider or by manually entering a value.

You can automatically tune the exposure by pressing the [Auto Set] button, which causes the sen-
sor to turn on and tune the exposure time.

E Run the sensor and check that laser profiling is satisfactory.
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e Dynamic Exposure
The sensor automatically uses past profile information to adjust the exposure for subsequent expo-
sures to yield the best profile. This is used when the target surface changes from exposure to exposure
(that is, from scan to scan).

Tips
See the Tips in "MEXxposure” on page 130 for important information on potential discrepancies
between Max Frame Rate and the speed reported in the metrics area.

Tips
You can tune settings that control the exposure that is chosen by dynamic exposure in the Material tab.

Active Area M Spacing | Advanced

Exposure Mode: Dynamic

(1)

Sensor

Auto Set Min |~ Auto Set Max

Min 300 - Max 1500 | ps

At

Use Auto Set to estimate the optimal exposure.

To enable dynamic exposure:

Go to the [Scan] page.

F o
o

Expand the [Sensor] panel by clicking on the panel header or the ** button.

Click the button corresponding to the sensor you want to configure.

The button is labeled [Top], [Bottom], [Top-Left], or [Top-Right], depending on the system.
Exposure is configured separately for each sensor.

Click the [Exposure] tab.

Select [Dynamic] from the [Exposure Mode] drop-down.
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ﬂ Set the minimum and maximum exposure.

The auto-set function can be used to automatically set the exposure. First, place the brightest tar-
get in the field of view and press the [Auto Set Min] button to set the minimum exposure. Then,

place the darkest target in the field of view and press the [Auto Set Max] button to set the maximum
exposure.

Run the sensor and check that laser profiling is satisfactory.

If laser profiling is not satisfactory, adjust the exposure values manually. Switch to [Video] mode to
use video to help tune the exposure; "MExposure" on page 130 for details.

Multiple Exposure

The sensor combines data from multiple exposures to create a single laser profile. Multiple exposures
can be used to increase the ability to detect light and dark materials that are in the field of view simulta-
neously.

Tips
See the Tips in "MExposure" on page 130 for important information on potential discrepancies
between Max Frame Rate and the speed reported in the metrics area.

Up to five exposures can be defined with each set to a different exposure level. For each exposure, the
sensor will perform a complete scan at the current frame rate making the effective frame rate slower.
For example, if two exposures are selected, then the speed will be half of the single exposure frame
rate. The sensor will perform a complete multi-exposure scan for each external input or encoder trigger.
The resulting profile is a composite created by combing data collected with different exposures. The
sensor will choose profile data that is available from the lowest-numbered exposure step. It is recom-
mended to use a larger exposure for higher-numbered steps.

-
Sensor (-]
Active Area m Spacing | Advanced
Exposure Mode: Multiple B
Exposure 2 S —————— 400 | ps

Use Auto Set to estimate the optimal
EXposure.

+

Imtensity: Exposure 1
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If you have enabled intensity in the [Scan Mode] tab, you can use the [Intensity] setting to choose which
of the exposures the sensor uses for acquiring intensity data. This lets you choose the exposure that
produces the best image for intensity data.

To enable multiple exposure:
Go to the [Scan] page.

(+

Expand the [Sensor] panel by clicking on the panel header or the = putton.

Click the button corresponding to the sensor you want to configure.

The button is labeled [Top], [Bottom], [Top-Left], or [Top-Right], depending on the system.
Exposure is configured separately for each sensor.

Click the [Exposure] tab.
Select [Multiple] from the [Exposure Mode] drop-down.

ﬂ Click the ™ button to add an exposure step.

Up to a maximum of five exposure settings can be added.

To remove an exposure, select it in the exposure list and click the ~  button

Set the exposure level for each exposure to make the sensor's camera less or more sensi-

tive, as required.

ﬂ If [Acquire Intensity] is enabled in [Scan Mode], select the exposure that is used to capture

the intensity output.

ﬂ Run the sensor and check that laser profiling is satisfactory.

If laser profiling is not satisfactory, adjust the exposure values manually. Switch to [Video] mode to
use video to help tune the exposure; "MExposure" on page 130 for details.
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B Spacing
The [Spacing] tab lets you configure settings related to spacing (sub-sampling and spacing interval).
Sensor f;‘\
22E66
Active Area | Exposure m Advanced
Sub-Sampling
x O1@® 1728 1/4
7z O18112
Spacing Interval Auto E
e m i
Resolution Balanced Speed

e [Sub-Sampling]
Sub-sampling reduces the number of camera columns or rows that are used for laser profiling, reducing
the resolution. Reducing the resolution can increase speed or reduce CPU usage while maintaining the
sensor's field of view. Sub-sampling can be set independently for the X axis and Z axis.
The [X] sub-sampling setting is used to decrease the profile's X resolution to decrease sensor CPU
usage. The [X] setting works by reducing the number of image columns used for laser profiling.

The [Z] sub-sampling setting is used to decrease the profile's Z resolution to increase speed. The [Z]
setting works by reducing the number of image rows used for laser profiling.

Sub-sampling values are expressed as fractions in the Web interface. For example, an X sub-sampling
value of 1/2 indicates that every second camera column will be used for laser profiling.

Tips
The [CPU Load] bar at the top of the interface displays how much the CPU is being used.

Tips
Both the X and the Z sub-sampling settings must be decreased to increase speed.
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To configure X or Z sub-sampling:

Go to the [Scan] page.

=,

Expand the [Sensor] panel by clicking on the panel header or the = putton.

Click the button corresponding to the sensor you want to configure.

The button is labeled [Top, Bottom], [Top-Left], or [Top-Right], depending on the system.
X and Z sub-sampling is configured separately for each sensor.

Click the [Spacing] tab.

Select an X or Z sub-sampling value.

ﬂ Save the job in the [Toolbar] by clicking the [Save] button E1.
Check that laser profiling is satisfactory.

e Spacing Interval
Spacing interval is the spacing between data points in resampled data. (In Profile mode, resampled
data is only produced if the [Uniform Spacing] option in the [Scan Mode] panel is checked.) A larger
interval creates profiles with lower X resolution, reduces CPU usage, and potentially increases the
maximum frame rate. A larger interval also reduces the data output rate. For more information on resa-
mpled data, see "3.2.2 Uniform Data and Raw Data" on page 61.

Tips
The [Uniform Spacing] option must be checked in the [Scan Mode] panel for the [Spacing Interval] option
to be displayed.

Tips

When combining different models in a single system that uses uniform data point spacing ([Uniform Spac-
ing] is enabled in the [Scan Mode] panel), the minimum X resolution of the lowest resolution sensor limits
the minimum X spacing of the entire system.

When combining non-matching models in a system that does not use uniform spacing, all sensors use
their native X resolution. Typically, when using different models in a single system, you will want to use
non-uniform spacing.

For more information on uniform spacing, "3.2.2 Uniform Data and Raw Data" on page 61.

You can set the spacing interval to one of three presets or set a custom value.

To configure the spacing interval:

Go to the [Scan] page.

Choose Profile or Surface mode in the [Scan Mode] panel.

If one of these modes is not selected, you will not be able to configure the spacing interval.

Expand the [Sensor] panel by clicking on the panel header or the ® button.
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Click the button corresponding to the sensor you want to configure.

The button is labeled [Top, Bottom], [Top-Left], or [Top-Right], depending on the system.
Spacing is configured separately for each sensor.

Click the [Spacing] tab.

ﬂ In the drop-down, choose [Auto] or [Custom], do following.

* Choose [Auto] and move the slider to one of the following values:
[Speed]: Uses the lowest X resolution within the active area as the spacing interval. This setting
minimizes CPU usage and data output rate, but the profile has the lowest X resolution (i.e., least
detail).
[Balanced]: Uses the X resolution at the middle of the active area as the spacing interval. This
setting balances CPU load, data output rate, and X resolution.
[Resolution]: Uses the highest X resolution within the active area as the spacing interval. This
setting maximizes resolution but has higher CPU load and has the highest data output rate (i.e.,
greatest detail).

* Choose [Custom] and move the slider to a precise value.

Save the job in the [Toolbar] by clicking the [Save] button E1,

B Advanced
The [Advanced] tab contains settings to configure material characteristics, camera gain, and dynamic
exposure.
Sansor f?‘“
Active Area | Exposure | Spacing
Material Diffuse =
Spot Threshold: 10
Spot Width Max: £ |
Spot Selection:
Camera Galn
Analog: 1
Digital: 1
Dynamic Exposure
Sensitivity: 1
Threshold: 1
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To configure advanced settings:

Go to the [Scan] page.

Switch to Video mode.

Using Video mode while configuring the settings lets you evaluate their impact.

Expand the [Sensor] panel by clicking on the panel header or the * putton.

If you are configuring a dual- or multi-sensor system, click the button corresponding to the
sensor you want to configure.

The button is labeled [Top], [Bottom], [Top-Left], or [Top-Right], depending on the system.
Settings can be configured separately for each sensor.

Click on the [Advanced] tab.

ﬂ Configure material characteristics, camera gain, or dynamic exposure.

For more information, see "®Material" on page 138 and "®Camera Gain and Dynamic
Exposure" on page 141.

Save the job in the [Toolbar] by clicking the [Save] button E1.
E Check that scan data is satisfactory.

e Material
Data acquisition can be configured to suit different types of target materials. This helps maximize the
number of useful profile points produced. For many targets, changing the setting is not necessary, but it
can make a great difference with others.
For 2380 sensors (revision B or later), use the [Sensitivity Compensation] setting (not shown above) to
make the sensitivity of the sensor compatible with revision A sensors. This setting is enabled by default.
You can select preset material types in the [Materials] setting under the [Advanced] tab. The [Diffuse]
material option is suitable for most materials.
When [Materials] is set to [Custom], the following settings can be configured. In order to properly con-
figure the spot-related settings, you should use Video mode (see "mVideo Mode" on page 158) to
observe the laser line and spots in the data viewer. For information on spots and displaying them in the
data viewer, see "®Spots and Dropouts" on page 160.

Setting Description

[Spot Threshold] | The minimum increase in intensity level between neighbouring pixels for a pixel to be
considered the start of a potential spot.

This setting is important for filtering false spots generated by sunlight reflection.
[Spot Width Max] |The maximum number of pixels a spot is allowed to span along Y in the data viewer.
This setting can be used to filter out data caused by background light if the unwanted
light is wider than the laser and does not merge into the laser itself. A lower [Spot

Width Max] setting reduces the chance of false detection, but limits the ability to detect
features/surfaces that elongate the spot.

[Spot Selection] | Determines the spot selection method. For details, see ] "Spot Selection Methods"
on page 139.
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Spot Selection Methods

Setting

Description

[Best]

The [Best] spot selection method selects the strongest or peak spot in a given column on the
imager.

[Top] or
[Bottom]

[Top] selects the topmost spot or the one farthest to the left on the imager, and [Bottom] selects
the bottommost spot or the one farthest to the right on the imager. These options can be useful
in applications where there are reflections, flying sparks, or smoke that are always on one side
of the laser.

[None]

The [None] selection mode performs no spot filtering. If multiple spots are detected in an imager
column, they are left as is. This option is only available if [Uniform Spacing] is disabled in the

[Scan Mode] panel on the [Scan] page; for more information on uniform spacing, see "3.2.2
Uniform Data and Raw Data" on page 61.

Note that when [Uniform Spacing] is disabled and [Spot Selection] is set to None, both Profile
Dimension and Profile Position are unavailable; for more information on enabling and disabling

uniform spacing, see "4.4.2 Scan Modes" on page 116.

[Continu-
ity]

The [Continuity] selection mode considers adjacent horizontal data points on the imager to place
spots on pixels, giving preference to more complete profile segments. The setting can improve
scans in the presence of reflections and noise.
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Setting Description
[Translu- | The [Translucent] spot selection mode helps the sensor better identify the surface of a translu-
cent] cent target, such as a glue bead. In the data viewer, in Video mode, a translucent target appears

wider (along the Y axis) than an opaque surface. For example, in the following, the glue bead in
the center is "wider" due to light dispersion in the translucent material) than the opaque surface
to the left and right of the bead. Also, the peak or center of gravity of the translucent section
(roughly, the center of intensity) is not obvious, and is often shifted down in relation to the actual
surface.

With the [Translucent] spot selection mode, spots are placed at the top of translucent sections,
but at the peak for opaque sections.

This selection method enables additional parameters, which are described below. The following
image illustrates some of them, using a glue bead surrounded by opaque material as an exam-
ple.

Min Length Spots applied to top in section of
I i laser line identified as translucent.

Upper and lower "edges"
of laser line on imager.

Translucent
Width

4 3
g :
8
XXXXXXXXXXXXXXXXXXXXXXXXXX ! paque Widt

\Spots applied to peak in narrower

section of laser line on imager; less

than Opaque Width parameter.
[Opaque Width]:
The spot width threshold below which spots are considered to be in an opaque section of the
profile. The value represents the number of pixels in the data viewer along the Y axis.
[Translucent Width]:
The spot width in pixels along the Y axis in the data viewer required to activate a translucent
section in the profile. A translucent section starts when the laser line on the imager reaches the
Translucent Width value, and spans left and right as long as the laser line’s width doesn’t fall
below the Opaque Width value.
[Min Length]:
The minimum length of a translucent section in pixels in the data viewer along the X axis.
[Threading Mode]:

The mode used to handle profiles. [Single Thread] or [Batching]. [Batching] is faster, but the first
{n} profiles are delayed by the number (n) of threads the system is using.
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e Camera Gain and Dynamic Exposure
You can set camera gain and dynamic exposure to improve data acquisition.

Setting

Description

[Camera Gain]

[Analog] camera gain can be used when the application is severely exposure lim-
ited, yet dynamic range is not a critical factor.
[Digital] camera gain can be used when the application is severely exposure lim-
ited, yet dynamic range is not a critical factor.

[Dynamic Exposure]

[Sensitivity] controls the exposure that dynamic exposure converges to. The lower
the value, the lower the exposure the sensor will settle on.

The trade-off is between the number of underexposed spots and the possibility of
over-exposing.

[Threshold] is the minimum number of spots for dynamic exposure to consider the
profile point that make up the spot valid. If the number of spots is below this
threshold, the algorithm will walk over the allowed exposure range slowly to find
the correct exposure. Because this is slow, the Threshold value typically should
be kept as low as possible, so this slow search is not used.

These settings let you set tune how dynamic exposure settles on an exposure for

a scan. For more information on Dynamic Exposure, see "®Dynamic Expo-
sure" on page 132.

4.4.5 Filters

The filters in the [Filters] panel are used to post-process scan data along the X or Y axis to remove
noise or clean it up before it is used by measurement tools or is output. Using the filters can help you
get more repeatable measurements.

Tool-based filtering is also available on the [Measure] page. Using tool-based filtering provides various

advantages:

Additional filters not available in the [Filters] panel. (This mostly applies to Surface filters.)

* Choosing between millimeters and data points for the kernel units. (This mostly applies to Surface

filters.)

* Filtering based on intensity and not just 3D height data.
* Choosing which tools used in a job take filtered data as input. That is, you can decide to have some
tools running on unfiltered data and other tools on filtered data.

For more information on tool-based filters, see "6.17 Filter" on page 511 (Surface-based) and
"5.10 Filter" on page 377 (Profile-based).

Filters
sAsliiy-g Median | Smoothing | Decimation
T ————————
WA x & 0.1 | mm
—_— C
v R8s 0.1 | mm

In some situations, such as when Uniform Spacing is disabled or when a sensor does not support fil-

ters, the filters panel is not displayed.
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The following filters are available (and are applied in this order):
* Gap filling
* Median
* Smoothing
* Decimation

The filter window sizes in the [Filters] panel are specified in millimeters. To calculate the number of data
points that a window covers, use the following calculation:

» User-specified window size divided by the X spacing interval (that is, the number of millimeters per
point) on the [Spacing] tab in the [Sensor] panel. (For more information on spacing intervals,
see "®Spacing Interval" on page 136.)

* With the exception of the gap filling filter, round the result of the division to the nearest integer value.
With the gap filling filter, filling is performed within the provided window size.

For example, if you set the size of the filter's window to a value between 1.5 mm and 2.49 mm (inclu-
sively), and the X spacing interval is set to 1 mm, the filter covers 2 data points. A filter window size
from 2.5 mm to 3.49 mm results in a filter covering 3 data points.

To configure X or Y filtering:
Go to the [Scan] page.

At the top of the Scan page, choose a mode other than Video in the [Scan Mode] panel.

Otherwise, you will not be able to configure filtering.

Expand the [Filters] panel by clicking on the panel header or the button.
Click the tab for the filter you want to configure.

Enable the [X] or [Y] setting and select the maximum width value.

ﬂ Check that the filtered scan data is satisfactory.

Save the job in the [Toolbar] by clicking the [Save] button .

For details on each filter, see the descriptions below.
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B Gap Filling

Gap filling fills in missing data caused by occlusions using information from the nearest neighbors. Gap
filling also fills gaps where no data is detected, which can be due to the surface reflectivity, for example
dark or specular surface areas, or to actual gaps in the surface. The value represents the maximum
gap width that the sensor will fill. Gaps wider than the maximum width will not be filled.
Gap filling works by filling in missing data points using either the lowest values from the nearest neigh-
bors or linear interpolation between neighboring values (depending on the Z difference between neigh-
boring values), in the specified X or Y window.
The sensor can fill gaps along both the X axis and the Y axis.

* X gap filling works by filling in the gaps within the same profile.

* Y gap filling works by filling in gaps in the direction of travel at each X location.

* If both X and Y gap filling are enabled, missing data is filled along the X and Y axes at the same
time, using the available neighboring data.

Tips
In Profile mode, gap filling is limited to the X axis. In Range mode, the filter is limited to the Y axis (direc-
tion of travel).

X Gap Filling is enabled by default.

Fllters =
Median | Smoothing | Decimation

W x e mm

By == mm
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B Median

The Median filter substitutes the value of a data point with the median calculated within a specified win-
dow around the data point.

The number of valid (non null) data points in the window is even, the median value is simply the value
in the center of the sorted list of values.

The number of valid points is odd, the average of the two values in the center is used instead.

Tips
Missing data points will not be filled with the mean value calculated from data points in the neighbour-
hood.

With an odd window size, the output is at the center of the window.
With an even window size, the output is 0.5 pixels to the right of the center (that is, using window / 2-1
values from the left, and window / 2 from the right.

Fllters =
E_El FiIIing_M Smoothing | Decimation

B O — 5| mm

By =< mm

Smoothing

Smoothing works by substituting a data point value with the mean value of that data point and its near-
est neighbors within the specified window.

Smoothing can be applied along the X axis or the Y axis. X smoothing works by calculating a moving
average across samples within the same profile. Y smoothing works by calculating a moving average in
the direction of travel at each X location.

If both X and Y smoothing are enabled, the data is smoothed along X axis first, then along the Y axis.

Tips
Missing data points will not be filled with the mean value calculated from data points in the neighbour-
hood.
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B Decimation
Decimation reduces the number of data points along the X or Y axis by choosing data points at the end
of a specified window around the data point. For example, by setting X to 0.2, only points every 0.2 mil-
limeters will be used. The filter generates points starting from the leftmost edge of the scan data, step-
ping in equal steps away from that side.

Fllters =
Gap Filling | Median | Smoothing

B O e — 02 mm

By < mm

B Slope
Slope modifies profile data in way that emphasizes high-frequency height changes when they are sur-
rounded by lower frequency changes on the surface.
You can use the filter, for example, to easily measure the position of edges on a wavy surface.
An example is a that looks like this:

Without Slope filter

Features that must be measured

[]
/

Feature NOT measured due to
variable height (waviness in
surrounding profile)

With Slope filter

Both features measured

In the top profile (no filter applied), the second feature would be missed by a Position Z measurement,
because the feature has moved beyond the region of interest defined for the measurement. When the
filter is applied, the profile around the features is "evened out"—even though the overall height is
greater than the features that must be detected—and the more abrupt changes of the features are
emphasized. As a result, the position of the features can easily be measured.

The filter can be used in both Range and Profile mode.
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446 Surface Generation

The sensor can generate a surface by combining a series of profiles gathered along the direction of
travel.

The sensor uses different methods to generate the data, depending on the needs of the application.
Data generation is configured in the [Surface Generation] panel on the [Scan] page.

Surface Generation = || Surface Generation =)
Type: Continuous : Type: Fixed Length
Start Trigger: Sequential
*Part Detection is enabled g2 2td
Length: 100 | mm
Surface Generation = || Surface Generatlon =)
Type: Variable Length : Type: Rotational
Max Length: 100 | mm Encoder Resolution: 360 | ticks/rev
* Assuming one millimeter per degree.

The types in the table below correspond to the [Type] setting in the panel.

Tips
When [Type] is set to [Continuous], part detection is automatically enabled. When [Type] is set to any of
the other settings, [part detection] can be enabled and disabled in the [Part Detection] panel. For descrip-

tions of the settings that control part detection logic, "4.4.7 Part Detection" on page 149.

[Continuous]: The sensor continuously generates sur-
faces of parts that are detected under the sensor. This
type is typically used when the transport system contin-
uously feeds material or parts under a sensor. The
materials have a distinguishable start and stop edge.
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[Fixed Length]: The sensor generates surfaces of a
fixed length (in mm) using the value in the Length set-
ting.

Like [Continuous] mode, Fixed [Length] mode is used
when material or parts continuously pass under the
sensor.

Unlike [Continuous] mode, parts/material do not have
distinguishable start and stop edge.

For correct length measurement, you should ensure
that motion is calibrated (that is, encoder resolution for
encoder triggers or travel speed time triggers).

The following types of start triggers are available under

[Start Trigger]:

* [Sequential]: Continuously generates back-to-back
fixed length surfaces.

* [External Input]: A pulse on the digital input triggers
the generation of a single surface of fixed length.

* [Software]: Allows starting fixed length surfaces on
command from PLC or PC.

For more information on connecting external input to a
sensor, see "mDigital Input" on page 1010

You can optionally enable part detection to process the
surface after it has been generated, but the generation
itself does not depend on the detection logic. To do this,
check [Enabled] in the [Part Detection] panel.

[Variable Length]: The sensor generates surfaces of
variable length. Profiles collected while the external dig-
ital input is held high are combined to form a surface. If
the value of the [Max Length] setting is reached while
external input is still high, the next surface starts imme-
diately with the next profile. This mode is typically used
in robot-mounted applications, for example, measuring
different parts on an engine block.

For correct length measurement, you should ensure
that motion is calibrated (i.e., encoder resolution for
encoder triggers or travel speed for time triggers).

For more information on connecting external input to a
sensor, see [ "WDigital Input" on page 1010.

You can optionally enable part detection to process the N
surface after it has been generated, but the generation

itself does not depend on the detection logic. To do this,
check [Enabled] in the [Part Detection] panel.
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[Rotational]: The sensor reorders profiles within a sur-
face to be aligned with the encoder’s index pulse. That
is, regardless of the radial position the sensor is started
at, the generated surface always starts at the position of
the index pulse. If the index pulse is not detected and
the rotation circumference is met, the surface is
dropped and the Encoder Index Drop indicator will be
incremented. This mode is typically used in applications
where measurements of circular objects or shafts need
to be taken, such as tire tread inspection, or label posi-
tioning on bottles.

Tips

To scan exactly one revolution of a circular target
without knowing the circumference, manually set
the encoder resolution to 1, the encoder trigger
spacing to (number of encoder ticks per revolution)
/ (number of desired profiles per revolution), and
[Encoder Resolution] in the [Surface Generation]
panel to the number of encoder ticks per revolu-
tion.

You can optionally enable part detection to process the
surface after it has been generated, but the generation
itself does not depend on the detection logic. To do this,
check [Enabled] in the [Part Detection] panel.

To configure surface generation:

Go to the [Scan] page and choose [Surface] in the [Scan Mode] panel.

If this mode is not selected, you will not be able to configure surface generation.

o

Expand the [Surface Generation] panel by clicking on the panel header or the * button.

Choose an option from the [Type] drop-down and any additional settings.

See the types and their settings described above.
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4.4.7 Part Detection

In Surface mode, a sensor can analyze scan data to identify discrete objects. Surface measurements
can then be performed on each object. Part detection is configured using the [Part Detection] panel on

the [Scan] page.

Part detection must be manually enabled when [Type] is set to [Fixed Length], [Variable Length], or
[Rotational] in the [Surface Generation] panel. When [Type] is set to [Continuous], part detection is

always enabled.

Part detection can be performed when [Source] in the [Trigger] panel is set to [Time] or [Encoder]. To
use the [Time] trigger source, the travel speed must be calibrated. To use the [Encoder] trigger source,

the encoder resolution must be calibrated. See "4.5 Aligning Sensors" on page 171 for more infor-

mation.

Multiple parts can pass through the laser at the same time and will be individually tracked. Parts can be
separated along the laser line (X axis), in the direction of travel (Y axis), or by gated external input.

Gapin X
direction

direction

Direction of travel -

Tips

Data" on page 421.

SurfaceMeasure1008S also lets you isolate and then measure using one of two Surface measurement
tools (for more information on these tools, see "6.5 Blob" on page 431 and "6.29 Segmentation” on

page 573). For a comparison of part detection and these tools, see "6.1 Isolating Parts from Surface

Part Detection

Frame Of Reference

Height Threshold:
Threshold Direction:
Gap Width:

Gap Length:
Padding width:
Padding Length:
Min Area:

Max Part Length:
M Edge Filtering

Status

Sensor Part

Above

-]
Ln

=

mm
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The following settings can be tuned to improve the accuracy and reliability of part detection.

Setting

Description

[Height Threshold]

Determines the profile height threshold for part detection. The setting for [Threshold
Direction] determines if parts should be detected above or below the threshold. Above
is typically used to prevent the belt surface from being detected as a part when scan-
ning objects on a conveyor.

In an Opposite layout, the threshold is applied to the difference between the top and
the bottom profile. A target thinner than the threshold value is ignored, including
places where only one of either top or bottom is detected.

To separate parts by gated external input, set the [Height Threshold] to the active area

Z offset (i.e., minimum Z position of the current active area), set [Source] to [Time] or
[Encoder] and check the [Gate on External Input] checkbox in the [Trigger] panel].

data]

[Include one-sided

The option is only displayed with dual-sensor systems in Opposite layout, or multi-
sensor systems in Grid layout with at least one sensor in the Bottom row. When the
option is disabled, data points from a sensor are excluded if the points directly oppo-
site from the other sensor are missing (due to occlusions, drop-outs, and so on).
When the option is enabled, data points are included even if data points from the other
sensor are missing.

The following image shows surface data from a dual-sensor system in which the sen-
sors are mounted facing each other. In this case, [Include one-sided data] is disabled.

Data missing from top sensor due to
occlusions or because this area is out of

/the sensor's range.

/

\ -
Data from bottom sensor excluded because of the missing
data from the top sensor. The lower surface is flat in this

24 BT

-40 044

14606

S - | — .". - 4540
The data on the upper left is missing, due to the shape of the target: getting data from
this area is difficult or impossible, due to occlusions or simply because this part of the
upper surface is beyond the top sensor's measurement range. Data is missing on the
left of the lower surface, even though the target is flat in this area.

In the following image, [Include one-sided data] is enabled. The result is that data from
the lower left is included in the scan data, better representing the actual target. (The
same situation is occurring on the right side of the surfaces.)
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Setting

Description

Data froﬁ-bottom sensor included despite
w0k the missing data from the top sensor. Better
~ represents the lower surface of the target.

In general, you should leave this setting enabled.

[Threshold Direc-
tion]

Determines if parts should be detected above or below the height threshold.

[Gap Width]

Determines the minimum separation between objects on the X axis. If parts are closer
than the gap interval, they will be merged into a single part.

[Gap Length]

Determines the minimum separation between objects on the Y axis. If parts are closer
than the gap interval, they will be merged into a single part.

[Padding Width]
[Padding Length]

The amount of padding data added in the X and Y directions, respectively. The pad-
ding can contain data points that were outside the height threshold and excluded from
the initial part detection. This is mostly useful when processing part data with third-
party software such as HexSight, Halcon, etc.

[Min Area]

Determines the minimum area for a detected part. Set this value to a reasonable min-
imum in order to filter out small objects or noise.

[Max Part Length]

Determines the maximum length of the part object. When the object exceeds the max-
imum length, it is automatically separated into two parts. This is useful to break a long
object into multiple sections and perform measurements on each section.

[Frame of Refer-
ence]

Determines the coordinate reference for surface measurements.

[Sensor]

When [Frame of Reference] is set to [Sensor], the sensor's frame of reference is used.
The way the sensor's frame of reference is defined changes depending on the surface
generation [Type] setting (and "4.4.6 Surface Generation" on page 146for more
information):

* When parts are segmented from a continuous surface (the surface generation
[Type] setting is set to [Continuous]), measurement values are relative to a Y origin
at the center of the part (the same as for Part frame of reference; see below).

* When parts are segmented from other types of surfaces (the surface generation
[Type] setting is set to [Fixed Length], [Variable Length], or [Rotational]), measure-
ment values are relative to a Y origin at the center of the surface from which the
part is segmented.

No.99MCA912A
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Setting

Description

The Surface Bounding Box GlobalX and GlobalY measurements (see "6.6 Bound-
ing Box" on page 440) are exceptions: regardless of the [Frame of Reference] setting,
these measurements produce the Sensor frame of reference values of the Part frame
of reference origin (which is the bounding box center), except for GlobalY when parts
are segmented from continuous surfaces. In this case the GlobalY value is the Y value
relative to the encoder zero position. These values can be used to locate Part frame of
reference measurements in a world space.

[Part]

When [Frame of Reference] is set to [Part], all measurements except Bounding Box X
and Y are relative to the center of the bounding box of the part. For Bounding Box X
and Y, the measurement values are always relative to the sensor frame of reference

(see EH "6.6 Bounding Box" on page 440).

[Status]

Provides details on the status of the part detection engine. For more information, see
"MPart Detection Status" on page 153.

[Edge Filtering]

See "MEdge Filtering" on page 154.

To set up part detection:

Go to the Scan page and choose [Surface] in the [Scan Mode] panel.

If this mode is not selected, you will not be able to configure part detection.

Y

Expand the [Part Detection] panel by clicking on the panel header or the ‘*' button.

If necessary, check the [Enabled] option.

When [Surface Generation] is set to [Continuous], part detection is always enabled.

Adjust the settings.

See the part detection parameters above for more information.
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B Part Detection Status

One of the most common issues when setting up part detection is that surface data is not generated

after the target is scanned. The [Status] section on the Part Detection panel allows you to see
details on the status of the part detection engine. This can be used to diagnose why parts are not being

detected during setup, reducing setup time.
Status
Tracking State:
Parts Being Tracked:

Part Center X (mm):

Part Length (mm).

Total Parts Accepted:

Due to Max Part Length:

Total Parts Rejected:
Due to Min Area:

Due to Backtracking:

In Part - Min area not achieved
1
7.935

0.633

The following part detection status information is available:

Part Detection Diagnostics

Status Indicator

Description

* [Not In Part]

[Tracking State] Part detection state for largest currently tracking part. One of the following:

¢ [In Part, Min area not achieved]
¢ [In Part, Min area achieved]
¢ [In Gap, Min area not achieved]
¢ [In Gap, Min area achieved]

[Parts Being Tracked] | The number of parts the engine is currently tracking.

[Part Center X] The center of the partial part, midway between the minimum X and maximum X
detected for the part.

[Part Length] The length of the part. In cases of backtracking, the number decreases.

[Total Parts Accepted] | The number of parts that meet the part detection criteria.

[Due to Max Part The number of parts accepted because they have reached Max Part Length. If

Length] too many parts are being accepted, increase [Max Part Length].

[Total Parts Rejected] | The number of parts that fail to meet the part detection criteria.

[Due to Min Area] The number of parts rejected because they are below Min Area. If too many

parts are being rejected, reduce [Min Area].

to Bi-Directional.

[Due to Backtracking] The number of parts rejected due to backtracking, for example, when the user
reverses the direction of the transport mechanism while the sensor is actively
scanning a part. Only applicable when the encoder trigger behavior has been set
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B Edge Filtering
Part scans sometimes contain noise around the edges of the target. This noise is usually caused by the
sensor’s light being reflected off almost vertical sides, rounded corners, etc. Edge filtering helps reduce
edge noise in order to produce more accurate and repeatable volume and area measurements, as well
as to improve positioning of relative measurement regions. Optionally, the [Preserve Interior Feature]
setting can be used to limit filtering to the outside edges of the target.

Edge Filtering enabled, Preserve Interior Feature enabled
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B4 Edge Filtering

Preserve Interior Feature: |
Width: 1| mm
Length: 1| mm

To configure edge filtering:
Go to the [Scan] page and choose [Surface] in the [Scan Mode] panel.

If this mode is not selected, you will not be able to configure part detection.

Py

Expand the [Part Detection] panel by clicking on the panel header or the “*' button and
enable part detection if necessary.

Part detection can be enabled and disabled when [Type] in the [Surface Generation] panel is set to
[Fixed Length], [Variable Length], or [Rotational]. Part detection is automatically enabled when
[Type] is set to [Continuous].

Check the [Edge Filtering] checkbox to enable edge filtering.

Configure the [Width] and [Length] settings.

The [Width] and [Length] settings represent the size of the filter on the X axis and the Y axis,
respectively.

Set the [Preserve Interior Feature] setting if necessary.

The [Preserve Interior Feature] setting limits filtering to the outside edges of the target.
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4.4.8 Data Viewer

The data viewer can display video images, profiles, sections, surfaces, height maps, and intensity
images. It is also used to configure the active area (E= "WActive Area" on page 124) and measurement
tools (see "4.7 Measurement and Processing"” on page 230). The data viewer changes depending
on the current operation mode and the panel that has been selected.

The data viewer lets you "pin" multiple outpus (measurements and geometric features) to the data
viewer; for more information, see "4.7.5 Pinning Measurements and Features" on page 281.

B Data Viewer Controls
The data viewer is controlled by mouse clicks and by the buttons on the display toolbar. The mouse
wheel can also be used for zooming in and out.

Mesh or point display Show Sidewalls Scaling settings

Pan, orbit, or zoom . .
Toggle 3D (1:1 aspect ratio

button not shown;
Heightmap, grayscale, 2D only)
uniform, or mtenSIty
) ~Additional
surface dgta viewer

windows

Fit to window
(Reset zoom)

For more information on the kinds of data diplaye in Surface mode and how scan data is displayed,
see "ESurface Mode" on page 162.

For more information on the kinds of data displayed in Profile mode and how scan data is displayed,
see "mProfile Mode" on page 161.

For information on how to open and use additional data viewer windows, see "4.7.2 Using Multiple
Data Viewer Windows" on page 232.

When the sensor displays profiles, a safety goggle mode button (') is available above the data
viewer. Enabling this mode changes some colors to ensure that profiles are visible in the data viewer
when wearing laser safety goggles. The option is also available in Surface mode when a section is dis-

played.
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]
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T
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@ Top (130 us)

When multiple exposures have been defined, you can use the Multiple Exposures button ( n ) to toggle
between showing a single-color profile made up of data from all exposures, and a profile in which the
source exposure of the data points is identified by a different color.

Profile

Profile + || Top : M Mp T

Top {400 uS)
Top {600 uS)
Top {800 uS)

Top (1200 uS)
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B Video Mode

In Video mode, the data viewer displays images directly from the sensor's camera or cameras. In a
dual- or multi-sensor system, camera images from any camera can be displayed.

In this mode, you can configure the data viewer to display exposure information (see ] "®Exposure
Information™ on page 158). You can also configure spot and dropout information that can be useful in

properly setting up the system for scanning (see =

e Exposure Information

"®Spots and Dropouts" on page 160).

In Video mode, you can display exposure-related information. This information can help you correctly

adjust the exposure settings.

Exposures

If you have set [Exposure Mode] to [Multiple], and have set more than one exposure, a drop-down at
the top of the data viewer lists the available exposures. Choosing an exposure changes the view of the

data viewer to that exposure.

Video

View: Video * | To

™

3

Ypixel

—¥posure 1

Exposure 2

X{pixels)

ML % m

1000 1100 1200

For details on setting exposure in the [Exposure] tab in the [Sensor] panel, see [E=

page 130.

158

--| "HEXposure" on

No.99MCA912A



4 SurfaceMeasure1008S Web Interface

To select the exposure view of the display:

Go to the [Scan] page and choose [Video] mode in the [Scan Mode] panel.

Select the camera view in the data viewer.
Use the first drop-down list next to [View] at the top of the data viewer to select [Main] or [Buddy].

Select the exposure.

Use the second drop-down list next to [View] at the top of the data viewer to select the exposure.

Overexposure and Underexposure
You can display a color exposure overlay on the video image to help set the correct exposure.

Configure

Exposure:
Show Spots: ||

Show Dropouts:

Video .|

View: Video | Top + | Exposure1 % mp m:n:ﬁ

The [Exposure] setting uses the following colors:

* Blue: Indicates background pixels ignored by the sensor.

* Red: Indicates saturated pixels.
Correct tuning of exposure depends on the reflective properties of the target material and on the
requirements of the application. Settings should be carefully evaluated for each application, but often a
good starting point is to set the exposure so that there are 2 to 3 red pixels in the center of the laser
line.

To display an overlay:

Go to the [Scan] page and choose [Video] mode in the [Scan Mode] panel.

Check [Exposure] at the top of the data viewer.
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e Spots and Dropouts

Various material sub-settings can affect how the [Material] settings behave. In Video mode, you can
examine how the [Material] settings are affected. To do this, in Video mode, check the [Show Spots]
option at the top of the data viewer to overlay a representation of the spots in the data viewer.

In the image below, the white and gray squares represent the light as it appears on the camera sensor.
Spots (which represent the center of the laser line on the camera sensor for each column) are dis-
played as red "x" symbols. Dropouts (where no spot is detected on the camera sensor in a given col-
umn) are depicted at the upper edge of the data viewer as yellow dots.

&
2
k=

1140 1150 1160 1170 1180 1190 1200 1210 1220 1230 1240 1250 1260 1270

X {pixels)

To show data dropouts:

Go to the [Scan] page and choose [Video] mode in the [Scan Mode] panel.

check the [Show Dropouts] option at the top of the data viewer.

For more information on the material settings, see "MAdvanced" on page 137.
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B Profile Mode

When the sensor is in Profile scan mode, the data viewer displays profile plots.

Profile

(=]
=]

Top (2350 uS)

In a dual-sensor system, profiles from individual sensors or from a combined view can be displayed.

Top
Left
Right

1.2

Left (400 uS)

Right {400 uS)

Similarly, in a multi-sensor system, profiles from individual sensors or from combined views can be dis-

played.
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Profile Top
Bottom

View: Profile : M,D g
Top 0 - Main

Top 1 - Buddy 0
Top 2 - Buddy 1
Bottom 0 - Buddy 2

Bottom 1 - Buddy 3
Bottom 2 - Buddy 4

When in the [Scan] page, selecting a panel (e.qg., [Sensor] or [Alignment] panel) automatically sets the
display to the most appropriate display view.

To manually select the display view in the Scan page:

Go to the [Scan] page.

Choose [Profile] mode in the [Scan Mode] panel.

Select the view.

[Top]: View from a single sensor, from the top sensor in an opposite-layout dual-sensor system, or
the combined view of sensors in the top position.
[Bottom]: View from the bottom sensor in an opposite-layout dual-sensor system, or all sensors in
the bottom row of a multi-sensor system.
[Top & Bottom]: Combined view from all sensors in a multi-sensor system set up with sensors on
the top and bottom rows in the |layout grid.
[Left]: View from the left sensor in a dual-sensor system.
[Right]: View from the right sensor in a dual-sensor system.
[Left & Right]: In a dual-sensor system, views from both sensors, displayed at the same time in the
data viewer, using the coordinate systems of each sensor.
In the [Measure] page, the view of the display is set to the profile source of the selected measurement
tool.

B Surface Mode

When the sensor is in Surface scan mode, the data viewer can display height maps, sections, and
intensity images. You can select the data to display from the first drop-down.

Stream (data type) drop-down Heightmap, Grayscale,
Uniform, and Intensity buttons

: | Top : Blom D =8 L ¢8R G M

Frofila ] ; r T
Section
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Data Type Option .
or Button Description
[Surface] Displays surface data received from the sensor's scan engine.

If intensity data is available in the scan data, you can choose to display heightmap and
intensity data at the same time to produce a more realistic part. For more information,
see Heightmap button below.

[Profile] Displays the last collected profile. (Only available in 2D view. Only displays data on
physical sensors: in the emulator, no data is displayed.)

[Section] If any sections have been defined, displays the section selected in the Sections drop-
down. (Only available in 2D view.)

[Tool] Displays data from tools capable of producing "tool data" output (such as Surface

Stitch or Surface Track). When you select [Tool], a second drop-down is displayed
next to the first, which lets you choose among the available data.

Stream (data type) drop-down Heightmap, Grayscale,
Uniform, and Intensity buttons

Surface 4 | Top : (o) £ M an f u%, 1

Profile
Section
Toal

wE e % M =

For more information on tool data output, see "3.6.3 Tool Data" on page 71.

[Heightmap] but-
ton

Displays a pseudo-color height map over the scan data.

If intensity data is available, you can use the Intensity button (see below) to display the
combined heightmap and intensity data. This results in a more realistic-looking part in
the data viewer and lets you use contrast-based information to help position tool

regions. For more information on intensity data, see "mIntensity Output” on page
170. By default, intensity is not enabled in the data viewer.

For example, if you needed to measure the flatness of a CPU, this could help you
avoid placing measurement regions on top of labels that are slightly raised compared
to the surrounding area, which, if included in the flatness measurement, would result
in inaccurate measurements:

W 10835
9.038
7240

mumuummwnnuwuuu

610 £0' | L0 851£820 08
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Data Type Option
or Button

Description

[Grayscale] button

O

If intensity data is available, when the Intensity button is toggled off (see below), this
displays a grayscale height map. This is useful to better differentiate between scan
data and the various elements of measurement tools that are displayed over the scan
data.

When the Intensity button is toggled on, displays intensity data only.

[Uniform] button

Displays a uniformly shaded surface on the 3D model. (Only available in 3D view.)
Mostly useful when you want to focus on shape or geometry.

When this mode is selected, the Intensity button is hidden.

[Intensity] button

Displays intensity data. See the descriptions of the Heightmap, Grayscale, and Uni-
form buttons above for an explanation of how this button interacts with those display
modes. (The button is hidden if no intensity data is available in the scan data.)
([Acquire Intensity] must be checked in the [Scan Mode] panel for this button to be vis-

ible. For more information, see "mIntensity Output” on page 170 and (3 "4.4.2
Scan Modes" on page 116.)

2D viewer with intensity overlay

2D viewer with grayscale overlay

Choosing the [Profile] view option will switch the data viewer out of the [3D] viewer and display a profile.

Clicking the [3D] button toggles between the 2D and 3D viewer. The 3D model is overlaid with the infor-
mation that corresponds to the selected [View] option.
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3D viewer with uniform overlay (Mesh) 3D viewer with uniform overlay (Points)

You can choose among the following options to change how the data viewer renders the scan data.

Rendering Mode Description

Points Renders scan data using point. Useful in scan data that contains noise around edges,
and can show hidden structure.

Mesh Renders scan by connecting points with polygons.
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Rendering Mode Description

Show Sidewalls Toggles between hiding and showing polygons involving geometrically distant points.
For example, in the following, the sidewalls are enabled: the long lines of scan data
shown at the edges of the PCB components may be visually distracting.

y —E ey,
These artifacts are hidden when "sidewalls" are disabled.

— -

Note that this setting only affects the appearance of scan data in the data viewer. It
does not change the scan data and therefore does not affect measurements.

In some situations, displaying long triangles may provide useful information. Try both
modes in your application to determine the best choice.

In a dual- or multi--sensor system, data from individual sensors or from a combined view can be
selected. While in the [Scan] page, selecting a panel (e.g., [Sensor] or [Part Detection panel]) will auto-
matically set the display to the most appropriate display type and display view.
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e Height Map Color Scale

Height maps are displayed in pseudo-color. The height axis (Z) is color-coded. The scaling of the height
map can be adjusted.

Configure View

ange: Auto

Surface - [Surface Hole/X]

Surface s | Top : Blom o = Me M|

To change the scaling of the height map:

Select [Heightmap] from the [View] drop-down in the data viewer.

Click the [Scaling] button.

* To automatically set the scale, choose [Auto] in the [Range] drop-down.

* To automatically set the scale based on a user-selected sub-region of the heightmap, choose [Auto -
Region] in the [Range] drop-down and adjust the yellow region box in the data viewer to the desired
location and size.

* To manually set the scale, choose the [Manual] in the [Range] drop-down and enter the minimum and
maximum height to which the colors will be mapped.
e Sections

When the sensor is in Surface scan mode, the data viewer can display sections (profiles extracted from
surfaces).

Surface

In a multi-sensor system, profiles from individual sensors or from a combined view can be displayed.
When in the [Scan] page, selecting a panel (e.g., [Sensor] or [Alignment] panel) automatically sets the
display to the most appropriate display view.
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Top
Surface Left
Right
View:| Section + | Section0 B Left & Right m jo - N

Left {400 uS)

Right {400 uS)

To manually select the display view in the Scan page:

Go to the [Scan] page.

Choose [Surface] mode in the [Scan Mode] panel.

Just above the data viewer, choose [Section] in the [View] drop-down.
The view from an individual sensor or the combined view of two sensors can be selected from the
drop-down list at the top of the data viewer.

[Top]: View from a single sensor, from the top sensor in an opposite-layout dual-sensor system, or
the combined view of sensors that have been aligned to use a common coordinate system.

[Bottom]: View from the bottom sensor in an opposite-layout dual-sensor system.

[Left]: View from the left sensor in a dual-sensor system.

[Right]: View from the right sensor in a dual-sensor system.

[Left & Right]: Views from both sensors, displayed at the same time in the data viewer, using the
coordinate systems of each sensor.

Go to the [Scan] page.

Choose [Surface] mode in the [Scan Mode] panel.

Just above the data viewer, choose [Section] in the [View] drop-down.
The view from an individual sensor or the combined view of two sensors can be selected from the
drop-down list at the top of the data viewer.
[Top]: View from a single sensor, from the top sensor in an opposite-layout dual-sensor system, or
the combined view of sensors that have been aligned to use a common coordinate system.
[Bottom]: View from the bottom sensor in an opposite-layout dual-sensor system.
[Left]: View from the left sensor in a dual-sensor system.
[Right]: View from the right sensor in a dual-sensor system.
[Left & Right]: Views from both sensors, displayed at the same time in the data viewer, using the
coordinate systems of each sensor.

In the [Measure] page, the view of the display is set to the profile source of the selected measurement
tool.
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B Region Definition
Regions, such as an active area or a measurement region, can be graphically set up using the data

viewer.
When the [Scan] page is active, the data viewer can be used to graphically configure the active area.

The [Active Area] setting can also be configured manually by entering values into its fields and is found

in the [Sensor] panel (see "4.4.4 Sensor" on page 123).

Profile

e
]
)

0

X{mm)

To set up aregion of interest:

Move the mouse cursor to the rectangle.

The rectangle is automatically displayed when a setup or measurement requires an area to be

specified.

Drag the rectangle to move it, and use the handles on the rectangle's border to resize it.
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B Intensity Output
Sensors can produce intensity images that measure the amount of light reflected by an object. An 8-bit
intensity value is output for each range value along the laser line. A sensor applies the same coordinate
system and resampling logic as the ranges to the intensity values.

re
To display intensity data, click the Intensity button (&),

Tips
To be able to display intensity data, you must enabled [Acquire Intensity] in the [Scan Mode] panel.

surface

Surface + | Top : @D.n| 30 'F,,U il
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4.5 Aligning Sensors

Alignment is the process Gocator uses to automatically calculate transformations (rotations and trans-
formations / offsets) that are applied to a sensor's scan data while it is scanning targets. If you do not
correct for these rotations, scan data may be too distorted for your application, and your measurements
may therefore be inaccurate. Alignment is often required for various reasons:

* To compensate for sensor mounting inaccuracies relative to the intended scanning surface, and to
other sensors in dual- or multi-sensor systems.

* To set a Z (height) reference plane, using a flat surface or an alignment target.

* To accommodate intentional rotation of sensors, or intentional offsets of sensors in multi-sensor
systems.

* To merge profiles in dual- and multi-sensor systems so that the combined profiles can be measured
(setting a common coordinate system).

* Optionally, to determine the encoder resolution (if present) and the speed of the transport system.
(In many systems, the reference surface is a conveyor belt.) This is only possible using the first of
the two methods described below.

As of Gocator firmware version 6.1, two methods of aligning sensors are available:

* A lower-accuracy method that provides up to 5 degrees of freedom (X angle rotations are not com-
pensated for). You perform this type of alignment using the [Alignment] panel on the [Scan] page.
Although resulting scans are of a lower accuracy compared to the higher accuracy described below,
it is often sufficient in applications and is more commonly used. This is the only method available in
firmware version 6.0 and earlier. (This method lets you optionally determine encoder resolution or
transport speed.)

* A high-accuracy method that provides 6 degrees of freedom. Typically used for ring layouts and
wide (side-by-side) layouts where high accuracy is required, you perform this type of alignment
using specialized tools on the [Measure] page and special alignment targets. After alignment, scans
from individual sensors are transformed and stitched together using measurement tools correspond-
ing to the type of layout (ring vs. wide). The resulting scan data can be measured using built-in or
custom GDK tools. An advantage to this method is that due to differences in the algorithm used to
combine scans from multiple sensors, performance is improved compared to the other method.

In some situations, however, the inaccuracies introduced in scan data by not aligning may be accept-

able to your application. For more information, see "4.5.1 Planning Alignment" on page 172.

Tips
Sensors are pre-calibrated and ready to deliver data in engineering units (mm) out of the box. Alignment
procedures do not affect sensor calibration.
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4.5.1 Planning Alignment

Sensors are aligned to compensate for mounting rotations and offsets of sensors: unaligned sensors,
when scanning, produce inaccurate scan data and measurement results. However, depending on your
measurement and accuracy requirements, you may not need to perform the built-in alignment proce-
dure. In addition to the time and effort required to prepare alignment targets and perform the procedure,
the transformations applied to scan data (the corrections) that result from the alignment procedure can
reduce the maximum available frame rate, which in turn determines how fast you can scan and mea-
sure parts, or the maximum available precision in measurements.

In general, if the inaccuracies are below your required tolerances, or inaccuracies are on an axis that
doesn't affect your measurements, you can simply manually set a Z reference within the sensor's scan
area (for example, to set the Z = 0 origin to be at the level of the conveyor).

The following sections refer to rotations and offsets on the X, Y, and Z axes. If you are not familiar with
the coordinate systems used by Surfacemeasure1008S sensors, see "3.2.1 Coordinate Systems"
on page 56. Furthermore, when viewing the diagrams below, consult the coordinate system information
of your sensor provided in "14.1 Sensors" on page 1001 to get the correct orientation of the X, Y,
and Z axes relative to an unaligned sensor. Note that as a rule of thumb, Y increases moving from the
camera to the laser emitter.

The following sections describe the three main effects of not aligning certain degrees of freedom of a
sensor; use this information to decide which alignment method to use. Remember that after mounting a
sensor, it's unlikely that there will only be a mounting inaccuracy on or around a single axis. To clarify
the impact of the rotations and offsets we describe below, we touch on them independently.

H Y Angle

An unaligned sensor scanning with a Y angle rotation produces data rotated on the XZ plane. It does
not distort geometry, unlike Z angle rotation (see below). So for example, with a flat object, data from
one side would appear higher than data from the other side:

Resulting scan data
1z (a profile): object
lm appears tilted
\

Y angle

Target in
scan area;
surface is
parallel to
conveyor

An exaggerated Y angle of roughly 6 degrees, producing a profile rotated around Y

Although transformations to compensate for a Y angle mounting inaccuracy don't affect frame rates, if
the resulting Z offset is acceptable in your application, you may be able to save the time and effort of
performing the alignment procedure.
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B Y Offset

Y offset occurs in dual- or multi-sensor systems when sensors are shifted differently along the Y axis,
the parts of a combined profile coming from different sensors to be offset along Y. In some situations,
sensors are intentionally shifted along the Y axis, for example, with high resolution sensors, whose
FOV is too small to get complete coverage when placed side by side.

B Z Angle

An unaligned sensor scanning with a Z angle rotation produces data skewed on the XY plane: it creates
a Y offset dependent on X position (the Z angle introduces a cosine error). So for example, a rectangu-
lar object would appear skewed along the direction of travel, and wider than it actually is.

Resulting scan data
(Surface): skewed along
Y axis, wider along X ais

Laser line

Direction of
travel of
a target
on conveyor

An exaggerated Z angle of roughly 8 degrees, producing a skewed scan.
Scan data is slightly wider along X because the laser line produces a longer profile.

However, if your application only involves measuring the height of a feature on the scanned target (so
position along the Z axis), although the scan data will be inaccurate, the distortion that Z angle intro-
duces may have no effect on your measurement results.

You can use the sensor itself to determine the mounting angle and the impact on resulting scan data.
For example, you can scan a rectangular or square target whose corners are exactly 90 degrees, and
then use two Surface Edge tools (for details, see "6.14 Edge" on page 488) on adjacent sides to fit
an edge line to those edges, and then use the Feature Intersect tool to determine the angle between
those lines (for details, see "5.12 Intersect”" on page 383).

Note that although a Z angle mounting inaccuracy also reduces the effective FOV of a sensor, with Z
angles less than 5 degrees, the impact on the FOV is minimal. (To calculate this impact, multiply the
FOV by the cosine of the Z angle.)
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4.5.2 Choosing an Alignment Method

Most alignment methods use a special target that you must fabricate, either a bar with one or more
holes, a polygon bar, or a target containing two or more truncated pyramids. Use the following flowchart
to help you decide which alignment method (alignment type and alignment target) to use, and then con-
sult the appropriate sections for the target specifications and procedures relating to the chosen align-
ment type. Before you begin, you should be familiar with the basics of coordinate systems and be able
to understand concepts such as X /Y / Z offsets and X /Y / Z angles. To understand the transforma-
tions resulting from alignment that are then applied to scan data while a sensor is scanning objects in

production, see "3.2.1 Coordinate Systems" on page 56.

Make sure you're
familiar with
coordinate systems

Do you
need encoder
calibration?

How many
sensors in the
system?

Single

Multiple

Do you need
6 degrees of
freedom?

How are the
sensors arranged?

Ring

Side by side

Istherea Y
offset between
sensors?

How are the
sensors arranged?

Ring

Side by side

Use Stati i
Use the Surface Use the Surface si,o'yaglg:ary Use Stationary Use Moving Bar Use Moving Disk Use Stationary
Align Ring tool Align Wide tool alignment Bar alignment alignment alignment Flat alignment

Tips
Whether or not a given rotation or offset should be considered "significant" depends on factors such as
your required tolerances. For more information, see "4.5.1 Planning Alignment" on page 172.

For alignment methods involving Surface Align Ring or Surface Align Wide, see "4.5.4 Aligning Sen-
sors to 6 Degrees of Freedom" on page 195. For all other alignment methods, see the appropriate sub-

section in "4.5.3 Aligning Sensors with up to 5 Degrees of Freedom" on page 175.
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4.5.3 Aligning Sensors with up to 5 Degrees of Freedom

The alignment of single or multi-sensor systems with up to 5 degrees of freedom is configured and per-
formed using the [Alignment] panel. Before proceeding, make sure that you have determined the align-
ment type (stationary or moving) and alignment target that you need for your system; for more
information, see "4.5.2 Choosing an Alignment Method" on page 174.

For information on coordinate systems, see "3.2.1 Coordinate Systems" on page 56.

Alignment -
Type: Stationary =
Target: Flat Surface =

(8[|

Alignment panel when Stationary Flat Surface is selected

Alignment Ef
Type: Moving =
Target Bar :
Height: 10| mm
Width: 100 | mm
Hole Count: 1 A
Haole Diameter: 3| mim
Hole Distance: 10| mm
Degrees Of Freedom: X, Z. Y Angle -
Advanced

Encoder or Speed Calibration [l

(8[|

Alignment panel when Moving Bar type is selected
When using the alignment procedure on the [Alignment] panel, you choose an alignment type (whether
the target moves relative to the sensor) and an alignment target. You choose the combination of type
and target based on the types of mounting inaccuracies (mostly minor rotations of the sensor around
the X, Y, or Z axis relative to the scanning surface, but also intentional rotations in some situations
(such as Y rotation, which is very common), and offsets of sensors in dual- or multi-sensor systems)

you need to compensate for, or the reference plane you wish to set. Surfacemeasure1008S will calcu-
late different transformations depending on your choice.
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Sensors support two types of alignment: stationary or moving.

Type Description

[Stationary] [Stationary] is used when the alignment target does not move during the alignment
procedure. This type of alignment can only compensate for mounting position and ori-
entation in the laser plane (Y angle and X and Z offsets).
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Type

Description

[Moving]

[Moving] is used when the alignment target moves beneath the sensor. This type
allows for Y offset and Z angle alignment, in addition to X and Z offset and Y angle

alignment.

177
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A sensor can be in one of two alignment states: Unaligned and Aligned. An indicator on the [Alignment]
panel displays UNALIGNED or ALIGNED, depending on the sensor's state. A sensor's alignment state

determines its coordinate system; for more information on coordinate systems, see "3.2.1 Coordi-
nate Systems" on page 56.

Tips
If you perform a high-accuracy tool-based sensor alignment, the [Alignment] panel will still display
UNALIGNED. This is normal.

Alignment State

State Explanation

Unaligned The sensor or sensor system is not aligned. Data points are reported in sensor
coordinates.

Aligned The sensor is aligned using the alignment procedure (described below) or by
manually modifying the values under [Transformation] in the [Sensor] tab on the

[Scan] page (for more information, see "®Transformations" on page 128).
Data points are reported in system coordinates.

Once you have performed the alignment procedure on the [Alignment] panel, the calculated transfor-
mation values are displayed under [Transformations] in the [Sensor] panel on the [Scan] page.

Tips
If you perform a tool-based sensor alignment, the derived transformation values are not displayed under
[Transformations] in the [Sensor] panel. This is normal.

Transformation !

X Offset: 0.014 | mm

With certain types of alignment, a [Degrees of Freedom] setting lets you choose the axes on which off-
sets and rotations are calculated. If the setting is not available, only X and Z offsets, and Y angle rota-
tion, are calculated. That is, alignment is only performed within the profile plane. When the [Degrees of

Freedom] setting is available, it generally provides options that let you perform alignment outside the
profile plane.
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To prepare for alignment

For dual- or multi-sensor systems, make sure you have done the following:

On the [Manage] page, add sensors to the system using the Sensor System category (for details,
see [ "®WDual- and Multi-sensor Systems" on page 92).

Manage

= o ] =y /] cPu:

Speed
Scan Model Measure Output Dashboard
:.=|I gnmentjob [default] v : M A ﬂ &+ ._
Manage
S_Fa‘-n Main
gpment status: [0 Model: 2420
_ElE. t:ﬂg:j:tde_.l -ac Version: 6.0.20.18 Serial: 39312
n Networking Master:
Configure the system's layout using the Layout category (for details, see "4.3.3 Layout" on
page 96).
p— I
X = SF =, & CPU:
Speed

Scan Model Measure  Output Dashboard

v | T2 —m—————

Sensor System
E Systemn setup and buddy SRS T ypoy

assignment

B
Layout devices

Metworking
IP address settings

Mation and Alignment * Main sensor
Encoder resolution and trawvel
speed

Jobs

Mewwnlnad. vidnad Aand et defanle

If the laser lines of the sensors overlap, make sure to check the [Device Exposure Multiplexing]
option (only displayed after additional sensors have been added). Otherwise, the laser line from
one sensor will be detected by other sensors and cause the alignment procedure to fail or be inac-

curate; for more information, see "mDevice Exposure Multiplexing" on page 103.
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If you have not already done so, choose an alignment reference in the Motion and Alignment
category on the [Manage] page.

— 3
= & W ® cPU.
Speed: OHz
Scan Maodel Measure  Output Dashboard
] v | M F4+rMm & 3l 3IY R
Manage
E Sensor System Alignment
i Alignment Reference: Fieed
HE Layout
BN Lsyout devices Encoder
Networking
;B; P address settings Resolution: 0001255 mmutick

For more information, see "MAlignment Reference" on page 105.

Go to the [Scan] page.

b 4 P e & cPUL 0%
Speed: 0Hz
Manage Model Measure  Output  Dashboard o~
—~~ o7 %7 W |
[new) "= 3 & [ ee———— 3 3 T FReplay YmB I&-‘;T-\ & ]

Surface Scan Mode

surace : | o [CICUM) 30 &7 L IFTLR % I] .

Option

M Acquire Intensity

3 Uniform Spacing

In the [Scan Mode] panel (see above), choose a mode other than Video mode in the [Scan
Mode] panel.

The [Alignment] panel is hidden in Video mode. (For the alignment procedure, it doesn't matter
which mode you use.)

Leave the settings in the [Trigger] panel as is.
The alignment procedure automatically uses Time triggering, regardless of the settings in the [Trig-
ger] panel. (For information on triggering, see "4.4.3 Triggers" on page 117.)

ﬂ Ensure that all sensors will have a clear view of the target surface.

Perform a preliminary scan of the alignment target to evaluate the quality of the scan data.

Doing this will help ensure that the alignment process succeeds. In the next step, adjust the set-
tings based on the scan data of the alignment target.
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ﬂ If necessary, in the [Sensor] panel, adjust the sensor settings to get the best data possible
from the scans of the alignment target.

Sensor f:‘-‘
Maim
FA55
Exposure | Spacng | Advanced
Select Reset

Min Value Max

L

Pl

X Field of View:

114

g

Measurement Range:

X Start
Z Start: -7.566 ITHITE

M Tracking Window

Transformation

Some examples of the settings you may need to adjust are:

* Active area. (For example, to exclude the ends of a bar alignment target). For more information, see
"MActive Area" on page 124.

* Exposure duration (to make sure the target is clearly represented in the scan data). Typically, only a
single exposure is needed. For more information, see "®Single Exposure” on page 131.

* Spacing: Make sure to use the sensor's full X resolution (sub-sampling is set to 1 and spacing interval
is set to full resolution). For more information, see "EMSpacing" on page 135.

ﬂ Expand the [Alignment] panel by clicking on the panel header or the button.

Alignment UNALIGNED [&

Type: Stationary
Target: Flat Surface
Advanced

Align on External Input -

Based on the decisions made in (4 "4.5.2 Choosing an Alignment Method" on page 174, do
one of the following:

* |f you need to perform a stationary alignment, see "mPerforming Stationary Alignment" on page
182

* |If you need to perform a moving alignment, see "mPerforming Moving Alignment" on page 184.
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B Performing Stationary Alignment

To perform stationary alignment

In the [Alignment] panel, select [Stationary] as the [Type].

(Optional) If a previous alignment is present (indicated by "Aligned" at the top right of the
panel), click [Clear Alignment].

Alignment ALIGNED [ &

Type: Stationary =

Target: Flat Surface 2
Align Clear Alignment

Make sure that the alignment surface (whether it's the surface of a conveyor or of an align-
ment target) is within the sensor's measurement range.

To determine this, in the sensor's web interface, click [Start] and observe whether the Range LED
on the sensor is illuminated. Be sure to stop the sensor after this step by clicking the [Stop] button.

Mitutoyo

Scan Mode

Scan Mode
Alternatively, you can determine the correct distance to the scan surface by consulting the sensor's

measurement range specifications (see "14.1 Sensors" on page 1001), and measuring the
physical distance between the scan surface and the sensor.
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Based on the decisions made in [ "4.5.2 Choosing an Alignment Method" on page 174,
choose an alignment [Target].

* [Flat Surface]: Use this to align to a surface such as a conveyor. For more information,
see "mStationary Flat Surface" on page 185.

* [Bar]: Use this to align to a bar alignment target. For information on alignment target requirements,
bar-specific settings, and general setup tips, see "mStationary and Moving Bar" on page 186.

* [Polygon]: Use this to align a ring layout setup using a polygon shaped alignment target. For informa-

tion on alignment target requirements, polygon-specific settings, see "MStationary Polygon" on
page 192.

Click the [Align] button.

» The alignment process starts.
Alignment is performed simultaneously for all sensors.

If the alignment fails, check the settings described in "To prepare for alignment" on page 179
and repeat the steps described here.

ﬂ Inspect alignment results.

» Data points from all sensors should now be aligned to the alignment target surface.
Check the alignment results under [Transformation] in the [Active Area] tab in the [Sensor] panel.

Transformation -
X Offset: 0.014 | mm
Y Offset: 0| mm
Z Offset: -0.946 | mm
X Angle:

Y Angle: 0.825|°

Z Angle:

Mon-zero X or Z Angle enables 6DOF transformation,
adding processing time.

For information on how alignment affects the coordinate system used by sensors, see "3.2.1
Coordinate Systems" on page 56.

1 83 No.99MCA912A



4 SurfaceMeasure1008S Web Interface

B Performing Moving Alignment

To perform moving alignment

In the [Alignment] panel, select [Moving] as the [Type].

If a previous alignment is present (indicated by "Aligned" at the top right of the panel), click
[Clear Alignment].

Alignment ()
Type: Stationary =
Target: Flat Surface :

Align Clear Alignment

5

Place the target under the sensor.

Make sure that the surface of the alignment target is within the sensor's measurement range.

To determine this, in the sensor's web interface, click [Start] and observe whether the Range LED
on the sensor is illuminated. Be sure to stop the sensor after this step by click the [Stop] button.

Mitutoyo

34 > Y Replay =B

Scan Mode

3 Y Replay ¥mm Q_@d‘-\“\_

Scan Mode
Alternatively, you can determine the correct distance to the scan surface by consulting the sensor's

measurement range specifications (see "14.1 Sensors" on page 1001), and measuring the
physical distance between the scan surface and the sensor.

Choose an alignment in the [Target] drop-down (Based on the decisions made in (3 "4.5.2
Choosing an Alignment Method" on page 174).

* [Disk]: Use this to align to a disk alignment target. For information on disk-specific settings, alignment
target requirements, and general setup tips, see "mMoving Disk" on page 186.

* [Bar]: Use this to align to a bar alignment target. For information on bar-specific settings, alignment
target requirements, and general setup tips, see "MStationary and Moving Bar" on page 186.
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ﬂ (Optional) If you need to calibrate the transport system, check the [Encoder or Speed Cali-

bration] checkbox.

The automatic encoder and speed calibration functionality is less accurate than manually specify-

ing the transport system's encoder resolution or travel speed. You should only use this option if you

have no other way of getting these values.

If you do not use the built-in encoder or speed calibration functionality, make sure you have done

one of the following:

* If the transport system includes an encoder, make sure you have configured the encoder resolution.
For more information, see [ZZ] "MEncoder Resolution" on page 106.

* [f the transport system does not use an encoder (it is a time-based system), make sure you have con-
figured travel speed. For more information, see "mTravel Speed" on page 107.

Click the [Align] button.

» The alignment starts.
If the alignment fails, check the settings described in E5 "To prepare for alignment" on page 179
and repeat the steps described here.

E Start the transport system.
» The sensors will start and then wait for the alignment target to pass through the laser plane.
Alignment is performed simultaneously for all sensors. Alignment may take a minute or more.

ﬂ Inspect alignment results.

» Data points from all sensors should now be aligned to the alignment target surface.
Check the alignment results under [Transformation] in the [Active Area] tab in the [Sensor] panel.

Transformation -
X Offset: 0.014 | mm
Y Offset: 0| mm
Z Offset: -0.946 | mm
X Angle:

Y Angle: 0.825|°

Z Angle:

Mon-zero X or Z Angle enables 6DOF transformation,
adding processing time.

For information on how alignment affects the coordinate system used by sensors, see £ "3.2.1
Coordinate Systems" on page 56.

B Stationary Flat Surface

No settings are required for this alignment method. Note however that this type of alignment expects to
receive flat scan data. Therefore, if the surface is curved, the alignment will be inaccurate. The surface
should also be clear of debris and damage. The alignment results in 3 degrees of freedom (X and Z off-
set, and Y angle).
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B Moving Disk

Configure the characteristics of the target. Select [Disc - 40mm] in the [Target] drop-down list and enter
the diameter and height of the included 40mm disc. For each value, enter the calibration value shown
on the back of the disc. Otherwise, select [Disk - Custom] and provide the dimensions manually.

[Diameter] defines the expected diameter of the disk.

[Height] defines the thickness of the disk in the Z direction. The alignment is performed to determine the
average Z height of the disk's top surface. This height value is used to offset the coordinate system so
that the bottom of the alignment disk becomes the Z origin.

Alignment | UNALIGNED (S

Type: Moving =
Target: Disk- 40mm -
Diameter: AD| mm
Height: 6.25 | mm
Advanced

Encoder or Speed Calibration

B Stationary and Moving Bar

For information on bar specifications and procedural requirements, see "®@Bar Specifications and
Procedural Requirements" on page 187.

For information on configuring Surfacemeasure1008S for bar alignment, see "®Configuring Sur-
facemeasure1008S for Bar Alignment" on page 190.

Tips

The Y offset, X angle, and Z angle transformations cannot be non-zero when Uniform Spacing is
unchecked. Therefore, when aligning a sensor using a bar alignment target with [Uniform Spacing]
unchecked, set the [Degrees of Freedom] setting to [X, Z, Y Angle], which prevents these transformations
from being non-zero.

Tips
On sensors aligned using Z angle (or sensors with a manually set X angle), and to a lesser extent Y off-
set, CPU usage increases when scanning, which reduces the maximum scan speed.
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Tips
Artifacts may appear in scan data on sensors aligned using Z angle or X angle if encoder trigger spacing
is set too high (resulting in a low sampling rate).

e Bar Specifications and Procedural Requirements

See the following sections for bar specifications and procedural requirements (stationary or moving
alignment).

Bar Specifications
Ensure the following:

Length of bar extends beyond the
combined field view of all sensors

Height setting I

Hole Distance and Hole Count settings

One hole per sensor, roughly centered in
each sensor's field of view.

Hole diameter must be great enough for
sensors to detect the hole (greater than Width setting

10x sensor's X resolution)

* The bar must extend beyond the outer ends of any laser line: sensors must not "see" the left or right
end of the bar (relative to the direction of travel of the transport system). Alternatively, you can set
the active area of sensors that can "see" the ends of the bar to exclude the ends from the scan data;

for more information, see "mActive Area" on page 124. Otherwise, although the alignment
should succeed, it will not be accurate: it may result in unwanted offsets or angles in the transforma-
tions.
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Good: Sensors don't see far ends of alignment bar Bad: Sensors see far ends of alignment bar

* |If the sensor system contains two or more sensors side by side that are not intentionally angled
toward each other around the Y axis (for example, to reduce occlusions), the bar should have one
hole per sensor. Hole spacing should roughly correspond to the distance between the center of the
FOVs of the mounted sensors, and holes should be equidistant. Although alignment can be per-
formed if a sensor sees more than one hole (for example, if the laser lines overlap enough), but only
the hole nearest to the center of a sensor's FOV is used for that sensor's alignment.

* |If the sensor system contains two or more sensors side by side that are angled toward each other
around the Y axis, a single hole should be used.

* Holes and bar edges must be as sharp as possible: avoid bevels.
¢ The size of the holes should be more than 10 times the X resolution of the sensor; for the X resolu-

tion of your sensor, see specifications of the sensor in "14.1 Sensors" on page 1001.
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/

* Sensors must capture as little data from the inside of a hole as possible. Either countersink holes
from the opposite side of the bar (if no sensors are positioned on the opposite side of the hole in a
"Bottom" position), or paint the insides of the holes with a flat black paint. Otherwise, although the
alignment should succeed, it will not be as accurate: it may result in unwanted offsets or angles in
the transformations.

* The recommended flatness of bar targets for accurate Y angle is roughly the Z resolution rating of
the sensor. If the bar target is curved, it will introduce an apparent Y angle in the sensor alignment.
For sensor Z resolution, see the specifications for your sensor in "14.1 Sensors" on page 1001.

* [tis not necessary to machine the bar height to a high tolerance. Bar height can instead be con-
trolled during measuring rather than at manufacture. Only flatness and parallelism are important. If
the zero level is not critical for the measurement, then standard machining tolerances can be used.

Alternatively you can machine to a low tolerance and measure the value to a high precision to save
cost.

* Bar width (the dimension along Y, that is, the direction of travel) is used to calibrate the encoder or
travel speed, and is unrelated to Y offset in dual- or multi-sensor systems.

* Bars should be painted with flat light grey or white paint to improve data capture (by reducing the
possibility of reflections and improving profile data of the bar surface). Doing this also allows you to
reduce the exposure to further reduce the possibility of sensors seeing the interior of a hole. Note
that when performing alignment, typically, sensors only need a Single exposure, regardless of
whether sensors are going to be configured to use Dynamic or Multiple exposure when scanning in

production. For more information on exposure, see [E5] "MExposure" on page 130.

Stationary Bar: Visibility of holes and bar

The hole closest to the center of each sensor's field of view is used for the alignment procedure.
Each laser line must cross the center of a hole.

To do this:

Advance or back up the transport system until the sensor laser line falls on the center of the
hole.

Continue with step 3 in £ "To perform stationary alignment" on page 182.
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Moving Bar: Visibility of holes and bar
No other edges than the long edges of the bar should be visible during the alignment procedure: if sen-

sors capture data from a conveyor or other structural component, or even debris, edges from these
items may be misinterpreted as bar edges, and alignment will result in a false Y offset. Adjust the active
area of sensors that see any of these items to prevent them from affecting the alignment; for more infor-
mation, see "MActive Area" on page 124.

Sensors may either see both the bar surface and the surface the bar is on, or only the bar surface (that
is, if the supporting surface is beyond the sensor's measurement range): this has no impact on the

alignment procedure.

e Configuring Surfacemeasurel1008S for Bar Alignment
Configure the characteristics of the target (bar dimensions and reference hole layout); for more infor-

mation on these settings, see below.

o v [
Type: Stationary :
Target: Bar .
Height: 10
Width: 100 | mm
Hole Count: 1 .
Hole Diameter: 5
Hole Distance: T
Degrees Of Freedom: X Z, Y Angle 0
Align Clear Alignment
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For an illustration of the various settings, see above.

* [Height]: The alignment procedure determines the average Z height of the alignment target's top
surface and uses the value specified in [Height] to offset the coordinate system from that average Z
height; in effect, the bottom of the alignment target becomes the Z origin (the zero reference level).

* [Width] sets the width of the bar in the Y direction. This value is only used to calibrate encoder reso-
lution and travel speed in conjunction with the [Encoder or Speed Calibration] setting; for more infor-
mation, see "MEncoder Calibration” on page 193. A width of 100 mm is typical; the width is
unrelated to any Y offset between sensors in dual- or multi-sensor systems.

* [Hole Count] is the number of holes in the bar. In a dual-sensor system, you set this manually in the
[Alignment] panel to the number of holes in the bar. In a multi-sensor system, the number of holes in
this panel is automatically set to the number of columns you enable when configuring a Grid system
layout, in the [Layout] category on the [Manage] page; for more information, see (3 "4.3.3 Layout"
on page 96.

* [Hole Diameter] is the diameter of the holes.

* [Hole Distance] is the distance between the centers of the holes. This measurement is critical: you
should measure this distance to within the sensor's X resolution. However, you can also machine
the bar to a lower tolerance and measure the true spacing.

* In stationary bar alignment, under [Degrees of Freedom], only one option is provided, namely, [X, Z,
Y Angle]. This alignment method produces a Y angle correction, and calculates X and Z offsets.

* In moving bar alignment, under [Degrees of Freedom], three options are available, which are combi-
nations of different types of alignments. X, Y, and Z compensate for offsets on the X, Y, and Z axes,
respectively. Y Angle and Z Angle compensate for rotation around the Y and Z axes, respectively.
Compensating for X angle rotation is currently only possible by manually setting the rotation in the
Transformations panel.

Type: Maoving
Target: Bar
eight: 10| mm

Width: 100 | mm
Hole Count:
Hole Diameter: 5| mm
Hole Distance: 10| mm
Degrees Of Freedom: X, Z, Y Angle

Advanced XY, Z,Y Angle
X, Y, Z, Y Angle, Z Angle

Encoder or Speed Calibration
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B Stationary Polygon

Polygon target alignment is typically used when you need to scan 360 degrees around a target. A poly-
gon target can also be used with an "arc" of sensors.

Polygon Target Specifications
Ensure the following:
* The target must have one corner per sensor.
* Corners must have sharp edges and should be as close to 90 degrees as possible (unless the sys-
tem layout prevents using 90-degree angles).
* The surface adjacent to the corners must be flat.
* Targets should be painted with flat light grey or white paint to improve data capture (by reducing the
possibility of reflections and improving profile data of the bar surface).
* Each sensor must clearly see a corner of the polygon target.

Configuring Surfacemeasure1008S for Polygon Alignment

To perform polygon target alignment, you must set the X and Z coordinates of each corner of the align-
ment target. The coordinates are relative to the target itself, and you typically set them such that the X
and Z origins are at the center of the target.

To properly configure the X and Z values of each corner of the alignment target (and assign sensors to
the corners), you must view the sensors and alignment target so that Y increases toward you. To deter-
mine how to view the sensors and target, refer to the coordinate system orientation information for your
sensor model in "14.1 Sensors" on page 1001, or remember that Y increases moving from the cam-
era to the laser emitter. (If any sensors are defined as [Reversed] in the layout grid, use only the non-
reversed sensors to determine how to view the sensors; for more information on layout grids,

see [A] "4.3.3 Layout" on page 96.) Starting with the sensor set as Main (the sensor to which all other
Buddy sensor, for each corner, define the X and Z coordinates and assign the sensor that is viewing
that corner, proceeding in a clockwise order. You can start with any corner.

s/n: 39312
(Main sensor; other sensors
are set as its Buddy sensors)

Clockwise order for

/n: 47354 " g
o corner definition

\ Y increases from sensor's
camera to its laser plane

Corner 1 Corner 2
(-5. 5) \ / (5,5)
s/n: 39312 s/n: 47354
2
End of L
alignment x
Alignment target target
Corner 4 Corner 3
(-5,-5) (5,-5)

s/n: 53299 s/n: 35502

N
s/n: SSZS/

s/n: 35502

Simplified representations of sensors. When looking at the end of the alignment target and non-reversed sen-
sors, Y must increase toward you. In the illustration, an alignment target measuring 10 mm on each side is rep-

resented. Therefore, X and Z coordinates are + or - 5 mm.
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You can use the serial numbers of the sensors in the [layout] grid in the [Layout] category on the [Man-
age] page (left in the following) to help populate the fields in the Alignment panel (right).

 Argment [onaioneo o
Type: Stalionary
Target Folygon
rid bud Sl Numbers of Corners .
Grid
Corner 1
Networking F F X ->mm o E mm
EE:I address settings
_“Ewcrinn and alignment * Main sensor Assigned Sensors Top 0 - 36312
:____ eslotion St 2 P Devics Exposure Mulsplexing Corner 2
Jobs X 5\lmm  Z: 5 [mm
Download, upload and sert default
Layout Grid
Security Assigned Sensors Top 1 - 47354
Admin and Technician passwords i 1 )
Corner 3
Maintenance Tep T 47154
Upgrade, backup, restore, reset - X =lmm 7 ——
9 support Reverse B | Reverse sl
§ Manual, suppart file, and S0k Banik: ik Azsigned Sensors Bettom 0 - 53300
Bottorr 5 s s Corner 4
Reversed: W | Reversed: IR X Elmm -5 [ mm
Bank: nk
Assigned Sensors Bettom 1- 53209 :
\ J
| Nane

You are not required to assign a sensor to every corner.

Encoder Calibration

For systems that use an encoder, encoder calibration can be performed while aligning sensors. The
table below summarizes the differences between performing alignment with and without encoder cali-

bration.

With encoder calibration

Without encoder calibration

Target Type

Calibration disk or calibration bar

Flat surface or calibration bar

Target/Sensor Motion Linear motion Stationary
Calibrates Tilt Yes Yes

Calibrates Z axis Offset Yes Yes

Calibrates X axis Offset Yes Yes (Calibration bar required)
Calibrates Encoder Yes No

Calibrates Travel Speed Yes No

See "3.2.1 Coordinate Systems" on page 56 for definitions of coordinate axes. For descriptions of

disks and bars, as well as alignment procedures, see the appropriate sections in "4.5.3 Aligning
Sensors with up to 5 Degrees of Freedom" on page 175.

After alignment, the coordinate system for laser profiles will change from sensor coordinates to system

coordinates.
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B Clearing Alignment

Alignment can be cleared to revert the sensor to sensor coordinates.

Alignment EE O

Type: Stationary E

Target: Flat Surface :
Align Clear Alignment

To clear alignment:

Go to the [Scan] page.

Expand the [Alignment] panel by clicking on the panel header or the ® button.

Click the [Clear Alignment] button.

The alignment will be erased and sensors will revert to using sensor coordinates.

194

No.99MCA912A



4 SurfaceMeasure1008S Web Interface

4.5.4 Aligning Sensors to 6 Degrees of Freedom

The alignment of a system of sensors to 6 degrees of freedom involves the use of one of two Surface
measurement tools (Surface Align Wide or Surface Align Ring), which results in a set of transformations
stored in an XML file. The resulting alignment is more accurate compared to the other method available
on the [Alignment] panel, and includes compensations for X angle rotations. Note that in order to apply
the transformations to scan data, you must use a "stitching" tool that corresponds to the tool used to
create the transformations. For more information, see the sections below.

» Surface Align Wide: Use this tool if the sensors in a multi-sensor system are in a wide (that is, side-
by-side) layout where the sensors are slightly angled (no more than 15 degrees) on the Y axis, that
is, in an arc above the target. Sensors are on the same side as the target: no data is supported on
the other side. The tool is designed for up to four sensors. The tool aligns to a multi-column trun-
cated pyramid plate alignment target (one column per sensor) to produce the transformations nec-
essary to stitch scans of production targets into a single frame of Surface scan data. In a single-
sensor system, you can also use the tool to compensate for X angle rotation. (Note that in a single-

sensor system, Y offset is not calculated or used.) For more information, see "MWide Layouts"
on page 198. The workflow / information flow is as follows:

Surface Align Wide (one-time creation of XML transformation file) > Surface Merge Wide > any Sur-
face tool

» Surface Align Ring: Use this tool if the sensors in a multi-sensor system are in a ring or partial ring
layout. The tool aligns to a double-sided truncated pyramid alignment target to produce the transfor-
mations necessary to stitch scans of production targets into a single frame of Mesh scan data. For

more information on performing this type of alignment, see "MRing Layouts" on page 203. The
workflow / information flow is as follows:

Surface Align Ring (one-time creation of XML transformation file) > Surface Mesh > any Mesh tool
or (after extracting a Surface with one of the Mesh tools) any Surface measurement tool

Both tools produce XML initialization / calibration transformation files, and can optionally load previ-
ously saved "Start" files, which contain the transformations (position) of the sensors in the system.
These files serve two purposes. First, they can be used to provide a rough, initial estimate of the sensor
position; these are referred to as "Start" or "Starting" files. These files are created by first configuring
the tool's parameters related to the alignment target and to the positions and orientations of the sensors
in the system and then saving the those settings using the Save operation in the [Operation] drop-
down. Second, the tool itself generates high-accuracy XML alignment files, using the initial parameter
settings as a starting point. The latter is used by other tools to merge scan data together. These XML
files are found in C:\GoTools\SurfaceAlign\.

For the alignment targets, keep the following in mind:
* The alignment target should scan well, so ensure the surface is not too shiny or too dark to be
scanned.
* Maximize the size: The target should be fabricated with a size that fills your scan volume while not
extending past the field of view of your sensors.
* Edges do not need to be perfectly sharp: The alignment tool performs a plane fit to points within the
planar surfaces and excludes data close to the edges.

The following provides an overview of the steps involved in performing a high-accuracy alignment.
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To perform high-accuracy alignment:
Set up and configure the multi-sensor system.

The following sections describe setting up and configuring a system:
"2.4 Installation" on page 27

"2.5 Network Setup" on page 42

"4.3 Management and Maintenance" on page 91

"4.4 Scan Setup" on page 114

Fabricate an alignment target appropriate for your system (wide or side-by-side layout ver-
sus ring layout).

For details on the specific alignment targets, see "mWide Layouts" on page 198 or "HRing
Layouts" on page 203.

Enable recording by clicking the Record button.

Mitutoyo

Tips
Although you can scan the alignment target without acceleration, you must perform the alignment

using PC-based acceleration (for more information, see "7.4 Software-Based Acceleration" on
page 629). Because starting acceleration after having performed a scan clears scan data from a sen-
sor, if you are going to perform alignment on-sensor, you should start acceleration before continuing.

You can also optionally download the sensor state and scan data as an emulator scenario and per-
form the alignment on the scanned target using the emulator. For more information, see "8.3
Downloading a Support File" on page 637 and "8.4 Running the Emulator" on page 638.

Start the transport system and then perform a scan of the alignment target.

On the [Measure] page, add an alignment tool corresponding to your system.

For wide (side-by-side) layouts, add a Surface Align Wide tool.
For ring layouts (full or partial), add a Surface Align Ring tool.

ﬂ Do one of the following:

* If you have a "Start" initialization file (see above), choose Load from the [Operation] drop-down, load
that file, and go to step 10.
* If you don't have a "Start" initialization file, go to the next step.

Set [Sensor Count] to the number of sensors in the system.
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E Under [Sensor Parameters], select the sensors, one by one and configure the parameters
related to the sensor's position.

For more information, see the Sensor Parameters table in "MWide Layouts" on page 198 or

EE] "mRing Layouts" on page 203, depending on the layout of the sensor system.

ﬂ Depending on your system layout, check one of the following checkboxes, and configure the
parameters related to the alignment target:

* |If your system is in a wide layout, check [Configure Pyramid Plate].

For more information, see the Alignment Target Parameters table in "MWide Layouts" on page
198.

* If your system is in a ring layout, check [Configure Double-Sided Pyramid].

For more information, see the Alignment Target Parameters table in "HMRing Layouts" on page
203.

Configure the alignment tool's remaining parameters and enable the diagnostics data out-
puts (on the tool's [Data] tab) if needed.

For more information, see "®mWide Layouts" on page 198 or "HRing Layouts" on page 203.

Check the [Enable Processing] checkbox.

The tool processes the scan data, using the provided sensor transformations (in the "Start" XML
file or directly from the tool's sensor parameters) and alignment target configuration, and saves an
XML transformation file to C:/GoTools/SurfaceAlign. If the alignment process succeeds, the [Cali-
bration Status] field displays the time and date of the alignment.

Make note of the location and the name of the file for later use.

The tool additionally produces various Surface data outputs.

After a successful alignment, you use the XML in either Surface Merge Wide (for wide layouts) or Sur-
face Mesh (for ring layouts) to produce frames of properly combined multi-sensor scan data, to which
other measurement tools can then be applied for inline measurement. For more information on the

merging tools, see "6.21 Merge Wide" on page 531 or "6.22 Mesh" on page 534.
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B Wide Layouts

Tips
The tool is supported in emulator scenarios.

Tips
This tool requires acceleration (either by a PC-based application or by GoMax).

The Surface Align Wide tool aligns a multi-sensor system in a wide (side-by-side) layout and saves the
transformations (with affinity correction) for each sensor in an XML file. Unlike alignment performed
using the [Alignment] panel on the Scan page, the tool compensates for X angle rotation (for informa-
tion on coordinate systems, see "3.2 Profile Output" on page 56), giving you a full six degrees of
freedom. This method of alignment will produce higher accuracy scans, and allows for higher scan
rates, due to the use of a different algorithm when the sensor combines data from multiple sensors.

simplified view

FOVs of individual sensors displayed over the scans of each sensor.
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Parameiers
Stream: Surface =
Source: Top =
M Enable Processing
Sensor Count: 3 Sensors =
Resolution Reduction:
Operation: Mormal =
Transform Format: Euler Angles ZYX =
Sensor Parameters: Sensor Selection =

M configure Pyramid Plate
Sampling Step: 4

- Measurements
Difference Surface

Note that in order to perform scans in production using a system aligned using this tool, you must use
the Surface Merge Wide tool (see "6.21 Merge Wide" on page 531), loading the transform XML file
created by this tool to stitch the scans from the individual sensors into single frames of Surface scan
data. You can then apply any built-in or custom GDK-based Surface tools to the resulting processed

L1

data (see "6 Surface Measurement" on page 419).

This alignment tool requires the use of a pyramid plate alignment target, which consists of rows and
columns (3x3) of truncated pyramid forms. You can find CAD files for this type of target under
Tools\Alignment CAD\Pyramid Plate in the Utilities package (e.g., 14405-x.x.xx.x_SOFTWARE_ Utili-
ties SM1008S.zip, available on Mitutoy's web site.). Note that you should adapt the size of the plate
and the pyramids to the size of the sensors in your system: the plate should be scaled so that a trun-
cated pyramid fills most of the field of view of a sensor.
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A 3x3 pyramid plate. Exact dimensions of the plate
and the pyramids will depend on the sensors in your system.

Each sensor can view its own column (that is, sensors are not angled), or sensors can view the same
column (that is, sensors are angled) if your application requires angled sensors.

After configuring the tool (see below), you must check the [Enable Processing] checkbox to start pro-
cessing. After the tool has finished processing the data, it produces the XML file and the Difference
Surface you can use to assess the quality of the alignment.

Note that after aligning using this tool, on the [Alignment] panel on the [Scan] page, Surfacemea-
surel008S indicates that the sensor is unaligned.

[Measurements]

Measurement

[Standard Deviation]
Alignment uncertainty (an indicator of alignment quality).

[X Offset {n}]
[Y Offset {n}]
[Z Offset {n}]
The X, Y, and Z offset transformation calculated for sensor {n}.

[X Angle {n}]
[Y Angle {n}]
[Z Angle {n}]
The X, Y, and Z angle transformation calculated for sensor {n}.

[Processing Time]
The time the tool takes to run.
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[Data]

Type

Description

[Difference Surface]

Use this for diagnostic purposes.

[Parameters]

Parameter

Description

[Source]

The sensor, or combination of sensors, that provides data for the tool's mea-
surements. For more information, see "®Source" on page 238.

[Enable Processing]

Causes the tool to perform the alignment. If the alignment is successful, the
tool creates an XML alignment (calibration) file containing the transforma-
tions of the sensors that you must use with the Surface Merge Wide tool
when scanning production targets to merge scan data. Make note of the XML
file indicated in the log pane for use with Surface Merge Wide.

Make sure to properly configure the tool before enabling this option. Disable
it after performing the alignment; otherwise, the tool will continue performing
the alignment on new frames of data, which will have an impact on perfor-
mance.

[Operation]

Actions that apply to the tool's XML initialization files. One of the following:

* [Normal]: The tool automatically chooses this operation after you have
chosen another operation.

* [Load]: Displays a list of initialization files you can load. After you select a
file, the tool loads it and displays a message in the log. The settings in the
file, such as the number of sensors and their X and Y origin, are updated
in the tool's parameters.

* [Save]: Saves the tool's settings to an XML initialization file (in C:\GoT-
ools\SurfaceAlign\). Provide the name of the initialization file in the Config-
uration Name parameter (without an extension) and press Enter or Tab.
Saving the initialization file saves you time if you need to adjust the posi-
tions of the sensors in the system and perform the alignment again as a
rough starting point for the alignment procedure.

* [Delete]: Deletes the initialization file you select.

[Sensor Count]

Indicates the number of sensors in the system.

[Sensor Parameters]

A drop-down that display the settings of the selected sensor.
For descriptions of the individual sensor parameters used for the alignment,
see [ "[Sensor Parameters]" on page 202.

[Configure Pyramid Plate]

If enabled, displays parameters that let you configure the pyramid plate's
specifications.

For descriptions of the pyramid plate parameters, see "[Pyramid Plate
Configuration Parameters]" on page 202.

[Transform Format]

The transformation format the tool uses. One of the following:
* [Standard Angles ABC]

* [Euler Angles ZYX]

* [Euler Angles XYZ]

* [Euler Angles ZYZ]

* [Euler Angles ZXZ]

* [Affine Angles YZX]

20 1 No.99MCA912A



4 SurfaceMeasure1008S Web Interface

Parameter

Description

[Sampling Step]

The step in data points in both directions with which the surface is pro-
cessed. Choosing a higher sampling step reduces the processing time the
tool requires, but reduces fit accuracy. Useful if the surface being processed
has a large number of data points. Typically, you will want to use as high a
sampling step as possible.

[Resolution Reduction]

Reduces the lateral resolution of the heightmap to reduce processing time.

[Filters] The filters that are applied to measurement values before they are output.
For more information,
see [E "®Filters" on page 253.
Not typically used with this tool.

[Decision] The [Max] and [Min] settings define the range that determines whether the

measurement tool sends a pass or fail decision to the output. For more infor-
mation, see "®Decisions" on page 251.
Not typically used with this tool.

[Sensor Parameters]

Parameter

Description

[Sensor Model]

Sets the sensor's model.

[X Reversed {n}]

Enable this setting if the sensor is in a reverse orientation (that is, the sen-
sor's positive Y is the same as the direction of travel of the transport sys-
tem).

[Origin X {n}] / [Origin Y {n}] The X and Y origin of the sensor. In order for the alignment to succeed,

you must enter the rough spatial relationship between the sensors.

[X Offset {n}]

The physical X offset of sensor {n} in relation to the Main sensor. (For Main
sensor, typically set to 0.)

[X Field of View {n}]

The field of view along the X axis of sensor {n}; this value is model-depen-
dent. Filled by choosing the sensor model in [Sensor Model].

[X Start {n}]

Sets the X start of sensor {n}. Typically half of the entire FOV (and a nega-
tive value).

[Pyramid Plate Configuration Parameters]

[Plate Length]
[Plate Height]

Parameter Description
[X Count] The count of the truncated pyramids on the pyramid plate, along the X and Y axis,
[Y Count] respectively, that are used in the alignment. For example, if you are using only two
sensors in a system, and they are each scanning a different column in a 3x3 pyra-
mid plate, [X Count] would be set to 2. In a system where the sensors are angled
so that they scan the same column, [X Count] would be set to 1.
[Plate Width] The width, length, and height of the pyramid plate.

[Top Width]
[Bottom Width]

The width of the top of the truncated pyramids and the base of the pyramids,
respectively.

[Pyramid Height]

The height of the truncated pyramids.

[X Field of View {n}]

The field of view along the X axis of sensor {n}.

[X Distance]

]Y Distance]

The distance between the centers of the truncated pyramids along the X and Y
axis, respectively.
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B Ring Layouts

Tips
This tool is not supported on A and B revision Gocator 2100 and 2300 sensors that are not accelerated
(either by a PC-based application or by GoMax). The tool is supported in emulator scenarios.

Tips
This tool requires acceleration (either by a PC-based application or by GoMax).

You can use the Surface Align Ring tool to align a multi-sensor system in a ring layout or a dual- or
multi-sensor partial ring layout with 6 degrees of freedom. The alignment procedure saves the transfor-
mations required for the sensors in an XML file. Unlike alignment performed using the [Alignment]
panel, the tool also compensates for X angle rotation (giving you a full six degrees of freedom).

Note that in order to perform scans in production, you must use the Surface Mesh tool (loading the
transform XML file created by this tool) to stitch the scans from the individual sensors into Mesh data;
for more information on the Surface Mesh tool, see "6.22 Mesh" on page 534. You can then either
perform measurements directly on the Mesh data using the Mesh measurement tools (see "4.7.8
Mesh Measurement" on page 288) or you can extract Surface data from the Mesh data and apply any
built-in or custom GDK-based Surface tools to the resulting data (see "6 Surface Measurement” on
page 419).

Difference Surface data output resulting from an alignment
(available on the Data tab, used for diagnostics).
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Stream: Surface

Source: Top

M Enable Processing

Sensor Count: 3 Sensors

Resolution Reduction:

Operation: Mormal .
Transform Format: Euler Angles ZYX i
Sensor Parameters: Show All Sensors C

M configure Pyramid Plate

~
=1}
4k

Sampling Step:

Tips
Always make sure that you select Top & Bottom in [Source] when using this tool.

This alignment tool requires the use of a double-sided truncated pyramid alignment target. You can find
CAD files for this type of target under Tools\Alignment CAD\Double Sided Pyramid in the Utilities pack-
age (e.g., 14405-x.x.xx.x_SOFTWARE_Utilities_SM1008S.zip, available on Mitutoy's web site.). Note
that you should adapt the size of the alignment target to the size of the sensors in your system: the tar-
get should be scaled so it fills most of the field of view of a sensor.

50
9 (32)
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Example dimensions for mid-size FOV sensors.
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The following is a simulated representation of a four-sensor setup around an alignment target:

Tips

sensor is unaligned.

Note that after using this tool, on the [Alignment] panel on the [Scan] page, Gocator indicates that the

[Measurements]

Measurement

[Uncertainty]

Alignment uncertainty (an indicator of alignment quality).

[Origin X{n}]
[Origin Y{n}]
[Origin Z{n}]

The X, Y, and Z offset transformation calculated for sensor {n}.

[Rotation X{n}]
[Rotation Y{n}]
[Rotation Z{n}]

The X, Y, and Z angle transformation calculated for sensor {n}.

[Processing Time]
The time the tool takes to run.

[Data]

Type

Description

[Processed Surface]

Use this for diagnostic purposes.

[Difference Surface]

Use this for diagnostic purposes.

[Segmentation Surface]

Use this for diagnostic purposes.

[Parameters]

Parameter

Description

[Source]

The sensor, or combination of sensors, that provides
data for the tool's measurements. For more informa-

tion, see [E5] "®Source" on page 238.
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Parameter

Description

[Enable Processing]

Starts the alignment procedure.

Make sure to properly configure the tool before
enabling this option. Disable it after performing the
alignment; otherwise, the tool will continue performing
the alignment on new frames of data, which will have
an impact on performance.

[Operation]

Actions that apply to the tool's XML initialization files.
One of the following:

* [Normal]: The tool automatically chooses this opera-
tion after you have chosen another operation.

* [Load]: Displays a list of initialization files you can
load.

* [Save]: Saves the tool's settings to an XML initializa-
tion file (in C:\GoTools\SurfaceAlign\). Provide the
name of the initialization file in the [Configuration
Name] parameter and press Enter or Tab. You use
the file (by later loading it in the tool) to provide a
rough initial estimate of sensor orientation and posi-
tion to the tool when it performs alignment.

* [Delete]: Deletes the initialization file you select.

[Sensor Count]

Indicates the number of sensors in the system.

[Sensor Parameters]

A drop-down that display the settings of the selected
sensor.
For descriptions of the individual sensor parameters

used for the alignment, see [ "[Sensor Parameters]"
on page 202.

[Configure Double-Sided Pyramid]

If enabled, displays parameters that let you configure
the pyramid plate's specifications.

For descriptions of the pyramid plate parameters, see
"[Double-Sided Pyramid Configuration Parame-
ters]" on page 208.

[Transform Formal]t

The transformation format the tool uses. One of the fol-
lowing:

* [Standard Angles ABC]

* [Euler Angles ZYX]

* [Euler Angles XYZ]

* [Euler Angles ZYZ]

* [Euler Angles ZXZ]

* [Affine Angles YZX]

[Fill Gaps] When this option is enabled, the tool displays a [Gaps
Width] parameter (see below).
[Gaps Width] The kernel the tool uses to initially calculate the surface

normal required for alignment. Typically, a value of 4
works for most applications. If alignment fails and you
can't track down the issue, try a different value.
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Parameter

Description

[Sampling Step]

The step in data points in both directions with which the
surface is sampled. Choosing a higher sampling step
reduces the processing time the tool requires, but
reduces fit accuracy. Useful if the surface being pro-
cessed has a large number of data points.

[Resolution Reduction]

Reduces the lateral resolution of the heightmap to
reduce processing time.

[Filters]

The filters that are applied to measurement values
before they are output. For more information,

see "®Filters" on page 253.
Not typically used with this tool.

[Decision]

The [Max] and [Min] settings define the range that
determines whether the measurement tool sends a
pass or fail decision to the output. For more informa-

tion, see [E] "®Decisions" on page 251.
Not typically used with this tool.

[Sensor Parameters]

Parameter

Description

[Sensor Model]

Sets the sensor's model.

[X Reversed {n}]

Enable this setting if the sensor is in a reverse orienta-
tion (that is, the sensor's positive Y is the same as the
direction of travel of the transport system) and in a top
position.

If the sensor is also in a bottom position the ring layout,
but not reversed, leave this parameter unchecked; oth-
erwise check this parameter.

[Z Reversed {n}]

Enable this setting if the sensor is in a bottom position
in a top-bottom layout.

[Rotation X {n}]
[Rotation Y {n}]
[Rotation Z {n}]

The X, Y, and Z rotations for sensor {n}. In order for the
alignment to succeed, you must enter the rough orien-
tation of the sensors.

[X Field of View {n}]

The field of view along the X axis of sensor {n}; this
value is model-dependent. Filled by choosing the sen-
sor model in [Sensor Model].

[X Start {n}]

Sets the X start of sensor {n}. Typically half of the larg-
est X FOV (and a negative value).
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The following image indicates which parameters (see the table below) correspond to which parts of the

alignment target.

Plate Width
(Bottom Width)

Plate Height O
Height
Plate Length
Top Length b
(Bottom Length) I I
[ |
||
| |
[ |
| |
||
| |
Top Width
[Double-Sided Pyramid Configuration Parameters]
Parameter Description

[Plate Width]
[Plate Length]
[Plate Height]

The width, length, and height of the pyramid plate.

[Top Width]
[Bottom Width]

The width of the top of the truncated pyramid and the
base of the pyramid, respectively.

[Top Length]
[Bottom Length]

The length of the top of the truncated pyramid and the
base of the pyramid, respectively.

[Height]

The height of the truncated pyramid.
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4.6 Models

The following sections describe how to set up part matching using a model, a bounding box, or an
ellipse. It also describes how to configure sections.

4.6.1 Model Page Overview

The [Model] page lets you set up part matching and sections.

— | Pl 0 8 an
X =T o m = & o Mitutoyo
Manage Scan Mode Measure Cutput Dashboard A p—=
[new | [ LM T T repmy iy (o) S0 L
Surface Part Matching = [l 1
Surtacs 3 [ Top : @mEm | an Mo % P | 7 enabled
.49.-5-3 Malch Alguridmie Buunding Bux
| Ea7 Paramesters
W =565 Z Argie
[ 55505 Asymmetry Detactinn Nora
310115
20.044 Match Result
257 Wictl {40,035
Length 54.868
Acceptance Criterla
a2 I-:":-I:- mm
Section = 2
Sections Add
o
n-: n
Sectlon O =
Spacing Interval Ao e
L)
¥ Frare e 0 i Quick Edit
Element Description
1 [Part Matching] Contains settings for configuring models and for part matching.
panel
2 [Section] panel Contains settings for configuring sections, which let you extract profiles from
surfaces.
3 Data Viewer Displays sensor data and lets you add and remove model edge points.
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4.6.2 Part Matching

The sensor can match scanned parts to the edges of a model based on a previously scanned part (see
"mUsing Edge Detection" on page 210) or to the dimensions of a fitted bounding box or ellipse that
encapsulate the model (see "mUsing Bounding Box and Ellipse" on page 221). When parts match,
the sensor can rotate scans so that they are all oriented in the same way. This allows measurement
tools to be applied consistently to parts, regardless of the orientation of the part you are trying to match.
When the match quality between a model and a part reaches a minimum value (a percentage), or the
bounding box or ellipse that encapsulates the part is between minimum and maximum dimension val-
ues, the part is "accepted" and any measurements that are added in the [Measure] page will return
valid values, as long as the target is in range, etc. If the part is "rejected," any measurements added in
the [Measure] page will return an Invalid value. For more information on measurements and decision

values, [ "4.7 Measurement and Processing" on page 230.

B Using Edge Detection

When using edge detection for part matching, the sensor compares a model that you must create from
a previous scan to a "target" (one of the parts you want to match to the model).

In the data viewer, a model is represented as a yellow outline. The target is represented as a blue out-
line. If the part match quality above a minimum user-defined level, any measurements configured on
the [Measure] page are applied.

Model (yellow outline) and target (blue outline).
Part match quality is 87.789%, which is greater
than the minimum set by the user, so the parts match.

When you create a model, the sensor runs an edge detection algorithm on either the heightmap or
intensity image of a scanned part. The resulting model is made up of the detected edge points. The
scan used to create the model should be of a reference (or "golden™) part to which all other parts will be
compared.
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After the model has been created, you optionally modify the model by adjusting the sensitivity (how
many edge points are detected), or selectively remove edge points from the model, to improve match-

ing.

Tips
Models are saved as part of a job.

Once you have finished modifying the model, you can also modify target sensitivity, which controls how
many edge points are detected on the subsequently scanned targets that will be compared to the model;
the same edge detection algorithm used for creating models is used to compare a model to a part.

Typically, setting up edge detection to perform part matching involves the following steps:

Scan areference part (you can also use replay data that you have previously saved).

Create a model based on the scan (using either heightmap or intensity data).

Adjust the model (edge detection algorithm sensitivity and selective removal of edge points).
Scan another part typical of the parts that would need to match the model.

Adjust the target sensitivity.

ﬂ Set match acceptance level.

Part Matching

Enabled

Match Algorithm: Edge =

Models:

Maodel1 )

Parameters

Image Type: Heightmap E

Z Angle: 1] -

LEL=CANER -l Model Editing

Target Sensitivity:

*

Low Medium High

Match Result
Quality 84.466

Acceptance Criterla

Min: 80| %

Part Matching panel showing Target Matching tab
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Model Sensitivity: )
e e

(9]

Low Medium High
Edge Points: Edit Reset
*(lick to remove. Ctrl + Click to undo.

Model Editing tab on Part Matching panel

The following settings are used to configure part matching using edge detection.

Setting

Description

[Match Algorithm]

Determines which algorithm the sensor will use to attempt a match. Set this to
[Edge] for edge detection.

[Image Type]

Determines what kind of data the sensor will use to detect edges and there-
fore for part matching. Choose this setting based on the kinds of features that
will be used for part matching:

[Heightmap]: Surface elevation information of the scanned part will be used to
determine edges. This setting is most commonly used.

[Intensity]: Intensity data (how light or dark areas of a scanned part are) will
be used to determine edges. Use this setting if the main distinguishing marks
are printed text or patterns on the parts. The [Acquire Intensity] option must
be checked in the [Scan Mode] panel on the [Scan] page for this option to be
available.

([Target Matching] tab)

[Z Angle] Corrects the orientation of the model to accurately match typical orientation
and simplify measurements.
[Target Sensitivity] Controls the threshold at which an edge point is detected on the target's

heightmap or intensity image. (The "target” is any part that is matched to the
model and which will subsequently be measured if the match is accepted.)
Setting [Target Sensitivity] higher results in more edge points. Setting it lower
results in fewer edge points and results in higher performance. Use this set-
ting to exclude noise from the detected edges and to make sure distinguish-
ing features are properly detected.

The level of this setting should generally be similar to the level of [Model Sen-
sitivity].

[Model Sensitivity]
([Model Editing] tab)

Controls the threshold at which an edge point is detected on the heightmap or
intensity image used to create the model. Setting [Model Sensitivity] higher
results in more edge points. Setting it lower results in fewer edge points and
results in higher performance. Use this setting to exclude noise from the
detected edges and to make sure distinguishing features are properly
detected.

The level of this setting should generally be similar to the level of [Target Sen-
sitivity].
Changing this setting causes the edge detection algorithm to run again at the

new threshold. If you have edited edge points manually (removing them
selectively), those changes will be lost. For more information,

see "®Modifying a Model's Edge Points" on page 215.
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Setting Description
[Edge Points] The [Edit] button lets you selectively remove edge point that are detected by
(Model Editing] tab) the edge detection algorithm at the current [Model Sensitivity] setting. For
more information, see "®Modifying a Model's Edge Points" on page 215.
[Acceptance Criteria] Determines the minimum quality level of the match as a percentage value.
Part rejected: Quality result is less than Min.

To run part matching, simply make sure that the [Enabled] option is checked on the [Part Matching]
panel when the sensor is running. Any measurements that are added and configured on the [Measure]
page will be applied to parts if a part match is accepted, regardless of the part's orientation (a success-
fully matched part is rotated to match orientation of the model), returning a value and decision (as long
as the part is in range, etc.). If a part match is rejected, measurements will return an Invalid value.

Creating a Model

SurfaceMeasure1008S creates a model by running an edge detection algorithm on the heightmap or
intensity image of a scan. The algorithm is run when a model is first created and whenever the [Model
Sensitivity] setting is changed.

To create a model:

Go to the [Scan] page.

1 Inthe [Scan Mode] panel, choose [Surface].

scan Mode
[l -!
Video il
Optlon
4 Acquire Intensity

You must choose [Surface] in order to scan a part. Furthermore, the [Model] page is only dis-
played in Surface mode.

If you want to use intensity data to create the model, make sure [Acquire Intensity] is checked.

In the [Part Detection] panel, choose [Part] for the [Frame of Reference].

=
Part Detectlion [ =

Frame Of Reference

Part matching is only available when [Part] has been selected.
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Do one of the following:

* Scan a reference part.
See "4.4 Scan Setup" on page 114 for more information on setting up and aligning a sensor. See

"MRunning a Standalone Sensor System" on page 44 or "MRunning a Dual-Sensor System"
on page 46 for more information on running a system to scan a part.

* Locate some previously recorded replay data and load it.

See "mRecording, Playback, and Measurement Simulation" on page 81 and "mDownloading,
Uploading, and Exporting Replay Data" on page 84 for more information on replay data.

Go to the [Model] page.

1 Make sure the [Enabled] option is checked in the [Part Matching] panel.
2 Inthe [Match Algorithm] drop-down, choose [Edge].

Part Matching

3 Enabled
Match Algorithm: Edge E
Models: Add Current 5can

B

Click [Stop] on the toolbar if the sensor is running.

Click [Add Current Scan].

Tips
After adding the model, the sensor will show that the match quality is 100%, because it is in effect
comparing the model to the scan that was used to create the model. This value can be ignored.

ﬂ In the [Image Type] drop-down, choose [Heightmap] or [Intensity].

Image Type: Heightrnap E
Z Angle: HEiQhD ole X
Intensity

If you need to correct the orientation of the model, provide a value in the [Z Angle] field.

Correcting the Z angle is useful if the orientation of the model is not close to the typical angle of tar-
get parts on the production line.
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E Save the job by clicking the [Save] button [].
Models are saved in job files.
See [E£] "WCreating, Saving and Loading Jobs (Settings)" on page 79 for more information on sav-
ing jobs.
After you have created a model, you may wish to modify it to remove noise to improve its matching
capabilities. You may also wish to modify a model to exclude certain areas. For more information, see
"®Modifying a Model's Edge Points" on page 215.
Model names can be renamed.

To rename a model:

In the [Models] list, double-click on a model name.

Type anew name in the model name field.
Press Enter or click outside the model name field.

Save the job by clicking the [Save] button B,
To delete a model, click the 0 button.

e Modifying a Model's Edge Points
Modifying a model's edge points is useful to exclude noise in the detected edge points and to make
sure distinguishing features are properly detected, which can improve matching. You can modify edge
points in two ways.
First, you can control the overall number of edge points that are detected by the edge detection algo-
rithm by raising and lowering the edge detection threshold (the [Model Sensitivity] setting). Modifying
[Model Sensitivity] causes the edge detection algorithm to run again.
Second, you can fine-tune the model's edge points by selectively removing edge points that are
detected by the edge detection algorithm. This could be useful, for example, if an edge on the target
parts frequently presents minor variations such as flashing (excess material caused by leakage during
molding): the edge points that make up the model can be edited to exclude that region. Editing the
model can allow parts to match it more easily.
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Edge points along top of model not removed. Edge points along top of model removed.
Part is rejected. (Min set to 85%.) Part is accepted. (Min set to 85%.)

Removing edge points does not cause the edge detection algorithm to run again.

To change model sensitivity:

In the [Models] list, select the model you want to configure by clicking on its selection con-
trol.

NO
N
Click the [Model Editing] tab.

Adjust the [Model Sensitivity] slider to exclude noise and to properly detect the distinguish-
ing features that will match parts.

Target N

Model Sensitivity:

ﬂ
un |

Low Medium High
Edge Polnts: E:_: f?._e_a—::_
*(lick to remove. Ctrl + Click to undo.
You can also set the sensitivity value manually in the provided text box.

Save the job by clicking the [Save] button EI.
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To manually remove model edge points:

In the [Models] list, select the model you want to configure by clicking on its selection control.

Model2

In the [Model Editing] tab, click on the [Edit] button.

—— Target Matching m—

Model Sensitivity:
_&';_ 5

Low Medium High

Edge Polnts: Edit %_ Reset

*Click to remove_ Ctrl + Click to undo.

2 1 7 No.99MCA912A



4 SurfaceMeasure1008S Web Interface

On the toolbar above the data viewer, make sure the [Select] tool is active.

OLPs

Click in the data viewer and hold the mouse button while moving the pointer over the edge

points you want to remove.

Points within the circular [Select] tool are removed from the model. Removed edge points turn red in
the data viewer.

You can zoom in to see individual edge points by using the mouse wheel or by using the Zoom

mode ("UI ).

If you have removed too many edge points, use Ctrl + Click in the data viewer to add the edge

points back.
ﬂ When you have finished editing the model, click [Save] in the [Model Editing] tab.

Save the job by clicking the [Save] button B on the toolbar.
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e Adjusting Target Sensitivity
After you have added a model and optionally adjusted it, you must scan a different part, one that is typ-
ical of parts that must match the model.

Much in the same way that you can adjust a model's sensitivity, you can adjust the target sensitivity,
that is, the threshold at which edge points are detected on the heightmaps or intensity images of parts
that you want to match to the model. Adjusting the target sensitivity is useful to exclude noise, improv-
ing part matching.

To change target sensitivity:

Click the [Target Matching] tab.

Adjust the [Target Sensitivity] setting to exclude noise in order to properly detect the distin-
guishing features that will allow parts to match.

Target Matching AL IR linlg)e

Target Sensltivity:

Low Medium High

You can also set the sensitivity value manually in the provided text box.

e Setting the Match Acceptance Criteria

In order for a part to match a model, the match quality must reach the minimum set in the [Min] field in
[Acceptance Criteria] section of the [Part Matching] panel.

Match Result
Quality 87.789

Acceptance Criterla

Min: | 85 56

Part accepted: Quality result is greater than Min

Match Result
Quality 87.789

Acceptance Criterla

Min: S0 | ¥
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e Running Part Matching
To run part matching, simply make sure that the [Enabled] option is checked on the [Part Matching]
panel when the sensor is running. Any measurements that are added and configured on the [Measure]
page will be applied to parts if a part match is accepted, regardless of the part's orientation (a success-
fully matched part is rotated to match orientation of the model), returning a value and decision (as long
as the part is in range, etc.). If a part match is rejected, measurements will return an Invalid value.
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B Using Bounding Box and Ellipse

When using a bounding box or an ellipse to match parts, the sensor tests whether a part fits into a

bounding box or ellipse that you define. A match will occur regardless of orientation.

In the data viewer, a bounding box or ellipse is displayed with a blue outline. If a part fits in the bound-

ing box or ellipse, any measurements configured on the Measure page are applied.

Blue bounding box around a part.
(Yellow lines show currently selected
dimension in Part Matching panel.)

Typically, setting up a bounding box or an ellipse to perform part matching involves the following steps:

Scan areference part (you can also use replay data that you have previously saved).

Set the characteristics of the bounding box (width and length) or ellipse (major and minor

axes).

)

Part Matching -

2 Enabled

Match Algorithm: Eounding Box

Parameters
Z Angle: o|°
Asymmetry Detection: None

Match Result

Acceptance Criterla

Min: 18| mm

Max: 19| mm

Part Matching panel (Bounding Box match algorithm)
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The following settings are used to configure part matching using a bounding box or ellipse.

Setting Description

[Match Algo- | Determines which algorithm the sensor will use to attempt a match. Set this to [Bounding

rithm] Box] or [Ellipse].

[Z Angle] Corrects the orientation of the bounding box or ellipse to accurately match typical orientation
and simplify measurements.

[Asymmetry |Rotates scans based on the asymmetry of the scanned part.

Detection] | The sensor calculates the number of points on each side of the part's centroid in the bound-
ing box or ellipse.
[Along Major Axis] — The scan is flipped so that the greater number of points is to the left.
[Along Minor Axis] — The scan is flipped so that the greater number of points is on the bot-
tom.
[None] — The scan is not flipped.

[Accep- Determines the minimum and maximum acceptable values of the selected dimension (Width

tance Crite- |and Length for bounding box, Major and Minor for ellipse) in [Match Result].

ria]

e Configuring a Bounding Box or an Ellipse
To use a bounding box or an ellipse to match a part, you must set its dimensions, taking into account
expected acceptable variations when compared to a reference (or "golden”) part.

To configure a 