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Copyright
Copyright © 2016 by LMI Technologies, Inc. All rights reserved.

Proprietary
This document, submitted in confidence, contains proprietary information which shall not be
reproduced or transferred to other documents or disclosed to others or used formanufacturing or any
other purposewithout prior written permission of LMI Technologies Inc.

No part of this publicationmay be copied, photocopied, reproduced, transmitted, transcribed, or
reduced to any electronicmediumormachine readable formwithout prior written consent of  LMI
Technologies, Inc.

Trademarks and Restrictions
Gocator™ is a registered trademark of LMI Technologies, Inc. Any other company or product names
mentioned hereinmay be trademarks of their respective owners.

Information contained within thismanual is subject to change.

This product is designated for use solely as a component and as such it does not comply with the
standards relating to laser products specified in U.S. FDA CFR Title 21 Part 1040.

Contact Information
LMI Technologies, Inc.
9200 Glenlyon Parkway
Burnaby BC  V5J 5J8
Canada

Telephone: +1 604-636-1011
Fax: +1 604-516-8368

www.lmi3D.com
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Introduction

This documentation describes the customGDK tools that LMI provides.

Formore information on theGDK, download the technical usermanual (15201-4.x.x.xxx_MANUAL_
Technical_Gocator-Measurement-Tool.pdf) by going to http://lmi3d.com/support/downloads/, selecting
a Gocator series, and clicking on the Product User Area link. You can download theGDK from the same
location.

Notational Conventions
This documentation uses the following notational conventions:

Consider this information in order to make best use of the product.
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Tools

The following sections describe the customGDK tools and their parameters.

Range
Filter Tool
The Filter Tool provides five filters that can be applied to range or intensity values from aGocator
displacement sensor.

The filters (selected in the FilterType setting) use awindow size (the FilterSize setting) that defines the
number of values to usewhen computing the result.

Filter Description

Average Returns the average of the values included in the window.

Recommended for smoothing out noisy values or high

frequency fluctuations.

Median Retains the value in the executing window that has the

same number of values below as the number of values

above. In other words, when ordering the window values

from the lowest to the highest, the result will be the center

value. This filter can be useful to exclude outlier or extreme

values that can be acquired in a noisy environment.

Filters
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Filter Description

Low Pass Used with low frequency signals, the filter excludes
high frequencies from the final result.

High Pass Used with high frequency signals, the high pass filter
removes the low or constant portion of the signal.

Band Pass Applies the low pass filter and then the high pass filter,
to only retain the middle frequencies of the signal.

For the pass filters, the cut-off frequencies are determined by the size of the window and the
acquisition speed. Tweaking is required when using these filters, as the frequencies cannot
currently be set.

Measurement

Range

Applies the filter selected in FilterType using the window selected in FilterSize to the range points in the buffer.

Intensity

Applies the filter selected in FilterType using the window selected in FilterSize to the intensity values in the buffer.

Measurements

Parameter Description

FilterType The type of the filter to apply. One of the following:

l median

l average

l low pass

l high pass

l band pass

FilterSize The number of range points the filter will use to calculate a

value, from 1 to 15. Applies only to the current value and

the previous X values.

As new range points are acquired or played back, the

window is moved to include the latest value acquired, and

the oldest value is dropped.

Decision See Decisions on page 14

Output See Filters on page 15.

Parameters

Surface
Texture
The Texture tool providesmeasurements that you can use to measure the characteristics of the scanned
surface, such as roughness.
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The tool performs itsmeasurements in a user-configurable cylindrical region of interest (using inner and
outer radius).

2D View 3D View

Measurement Panel
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Measurement Illustration

AvgAbsDiff

Determines the average absolute difference in millimeters

between all neighboring points within a cylindrical region of

interest.

Can be used to identify a target with an uneven surface, for

example, one resulting from folded material or debris.

InvalidCount

Returns the percentage of invalid points in the cylindrical

region of interest.

ValidCount

Returns the percentage of valid points in the cylindrical

region of interest.

InvalidArea

Returns the area of invalid points in the cylindrical region of

interest.

ValidArea

Returns the area of valid points in the cylindrical region of

interest.

Measurements

Parameter Description

ScanType Represents the way the internal algorithm checks the

values. By default, Radial. (The other values are currently
reserved.)

Inner Radius Sets the inner radius. Points inside the inner radius are

ignored. Default value is 0.

Path Count The number of outward spokes from the center of the

region. The default value is 72. Decreasing this value

improves speed, but will affect the precision of the results.

Decision See Decisions on page 14.

Use Region See Regions on page 16.

Output See Filters on page 15.

Parameters

Sphere Fit
The Sphere Fit tool lets you compute characteristics of a scanned sphere by specifying a region to
inspect.
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2D View 3D View

Measurement Panel

Measurement Illustration

Center X

Determines the X position of the center of the sphere.

Center Y

Determines the Y position of the center of the sphere.

Center Z

Determines the Z position of the center of the sphere.

Measurements



GDK Custom Tools: Technical User Manual Tools • 10

Measurement Illustration

Radius

Determines the radius of the sphere.

StandardDeviation

Determines the error of the points compared to the

computed sphere. It is defined as the square root of the

variance of the distance of every point to the computed

sphere.

Parameter Description

Decision See Decisions on page 14.

Use Region See Regions on page 16.

Output See Filters on page 15.

Parameters

Circle Fit
The Circle Fit tool lets you compute the characteristics of a scanned circle, by specifying a region to
inspect and whether to use the points closer to or farther from the region’s circle. The points taken for
the circle fit are extracted by parsing the region from the center, moving outward.

2D View 3D View
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Measurement Panel

Measurement Illustration

Center X

Determines the X position of the center of the circle.

Center Y

Determines the Y position of the center of the circle.

Center Z

Determines the Z position of the center of the circle.

Radius

Determines the radius the circle.

Measurements
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Measurement Illustration

StandardDeviation

Determines the error of the points compared to the

computed circle. It is defined as the square root of the

variance of the distance of every point to the computed

circle.

Time

Returns the time, in milliseconds, that the tool required to

process the data.

Parameter Description

Position Can be one of the following:

Outermost: The extracted points are selected by inspecting

outward spokes starting at the center of the region.

Innermost: The first encountered point is used. Otherwise,

the last one is used.

Decision See Decisions on page 14.

Region See Regions on page 16.

Output See Filters on page 15.

Parameters

Irregular Length
The Irregular Length tool approximates the length or width of objects in the region of interest.

For vertical length, the tool parses the ranges for the first and last value of each row, and builds two
vertical lines. The length of both lines ismeasured. The average length is also provided, as it is sometimes
a better approximation.

2D View 3D View
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Measurement Panel

Measurement Illustration

AverageLength

Returns the average of the Length1 and Length2

measurements.

Length1

Length2

Determines the length of one side of the scanned target.

Perimeter

Determines the full perimeter of the object scanned. The

gaps between the two lines are closed, and added to the

lengths of both lines.

Time

Returns the time, in milliseconds, that the tool required to

process the data.

Measurements
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Parameter Description

Vertical If checked, the vertical length is computed. Otherwise, the

width is computed, by parsing the columns instead of the

rows.

Use Sections If checked, the part is divided into sections. Using this

setting can speed up the process and better evaluate the

lengths when the part is not smoothed.

If not checked, every column/row (depending on the

Vertical setting) is taken into account.

Sections The number of sections to use (from the start to the end of

the bounding box that contains the part) if Use Sections is
checked.

Decision See Decisions below.

Region See Regions on page 16.

Output See Filters on the next page.

Parameters

Common Parameters
Decisions
Results from ameasurement can be compared against minimumandmaximum thresholds to generate
pass / fail decisions. The decision state is pass if ameasurement value is between theminimumand
maximum threshold. In the data viewer and next to themeasurement, these values are displayed in
green. Otherwise, the decision state is fail. In the user interface, these values are displayed in red.

All measurements provide decision settings under theOutput tab.

Value (14.786) within decision thresholds (Min: 14, Max: 15). Decision: Pass
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Value (1604.250) outside decision thresholds (Min: 1500, Max: 1600). Decision: Fail

Along withmeasurement values, decisions can be sent to external programs and devices. In particular,
decisions are often used with digital outputs to trigger an external event in response to ameasurement.

To configure decisions:

1. Go to theMeasure page by clicking on theMeasure icon.

The scanmode must be set to the type of measurement you need to configure.
Otherwise, the wrong tools, or no tools, will be listed on theMeasure page.

2. In the Tools panel, click on a tool in the tool list.

3. In the measurement list, select a measurement.
To select a measurement, it must be enabled.

4. Click on the Output tab.
For some measurements, only the Output tab is displayed.

5. Enter values in theMin andMax fields.

Filters
Filters can be applied to measurement values before they are output from theGocator sensors.

All measurements provide filter settings under theOutput tab. The following settings are available.
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Filter Description

Scale and Offset The Scale and Offset settings are applied to the measurement value according to the

following formula:

Scale * Value + Offset

Scale and Offset can be used to transform the output without the need to write a script. For

example, to convert the measurement value from millimeters to thousands of an inch, set

Scale to 39.37. To convert from radius to diameter, set Scale to 2.

Hold Last Valid Holds the last valid value when the measurement is invalid. Measurement is invalid if there

is no valid value.

Smoothing Applies moving window averaging to reduce random noise in a measurement output. The

averaging window is configured in number of frames.

If Hold Last Valid is enabled, smoothing uses the output of the Hold Last Valid filter.

To configure the filters:

1. Go to theMeasure page by clicking on theMeasure icon.

The scanmode must be set to the type of measurement you need to configure.
Otherwise, the wrong tools, or no tools, will be listed on theMeasure page.

2. In the Tools panel, click on a tool in the tool list.

3. In the measurement list, select a measurement.
To select a measurement, it must be enabled.

4. Click on the Output tab.
For some measurements, only the Output tab is displayed.

5. Expand the Filters panel by clicking on the panel header or the button.

6. Configure the filters.
Refer to the table above for a list of the filters.

Regions
Many measurement tools use region parameters to limit the area in which ameasurement will occur

You can turn regions off by unchecking the checkbox next to the Regions setting. When you do
this, the measurement tool uses the entire active area.

All tools provide region settings under the Parameters tab.
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The Region settings apply to all of a tool's measurements.

See the individual tools for any details on using this parameter with each tool.

This parameter is also referred to as ameasurement region.

In 2D mode, the tool region defaults to the center of the current data view, not the global field
of view. In 3D mode, the region defaults to the global field of view.

To configure regions:

1. Go to theMeasure page by clicking on theMeasure icon.

The scanmode must be set to the type of measurement you need to configure.
Otherwise, the wrong tools, or no tools, will be listed on theMeasure page.

2. In the Tools panel, click on a tool in the tool list.

3. Expand the region section by clicking on the expand button .
Some region settings are found within other settings in this area.

4. Configure the region using the fields or graphically using the mouse in the data viewer.
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Software Licenses

Pico-C

Website:

http://code.google.com/p/picoc/

License:

picoc is published under the "NewBSD License".

http://www.opensource.org/licenses/bsd-license.php

Copyright (c) 2009-2011, Zik Saleeba

All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions aremet:

* Redistributions of source codemust retain the above copyright notice, this list of conditions and the
following disclaimer.

* Redistributions in binary formmust reproduce the above copyright notice, this list of conditions and
the following disclaimer in the documentation and/or othermaterials provided with the distribution.

* Neither the name of the Zik Saleeba nor the names of its contributorsmay be used to endorse or
promote products derived from this softwarewithout specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHTHOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUTNOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE AREDISCLAIMED. IN NO EVENT SHALL
THE COPYRIGHTOWNEROR CONTRIBUTORS BE LIABLE FOR ANYDIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUTNOT LIMITED TO,
PROCUREMENTOF SUBSTITUTE GOODSOR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORYOF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCEOROTHERWISE) ARISING IN ANYWAYOUTOF
THEUSEOF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITYOF SUCH DAMAGE.

http://code.google.com/p/picoc/
http://www.opensource.org/licenses/bsd-license.php
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BlowFish

Website:

http://www.chiark.greenend.org.uk/~sgtatham/putty/licence.html

License:

PuTTY is copyright 1997-2011 Simon Tatham.

Portions copyright Robert de Bath, Joris van Rantwijk, Delian Delchev, Andreas Schultz, JeroenMassar,
Wez Furlong, Nicolas Barry, Justin Bradford, Ben Harris, Malcolm Smith, Ahmad Khalifa, Markus Kuhn,
Colin Watson, and CORE SDI S.A.

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and
associated documentation files (the "Software"), to deal in the Softwarewithout restriction, including
without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is furnished to do so, subject to the
following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial
portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUTWARRANTYOF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUTNOT LIMITED TO THEWARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL SIMON TATHAM BE LIABLE FOR
ANY CLAIM, DAMAGESOROTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORTOR
OTHERWISE, ARISING FROM, OUTOF OR IN CONNECTIONWITH THE SOFTWAREOR THEUSEOROTHER
DEALINGS IN THE SOFTWARE.

CodeMirror

Website:

http://codemirror.net

License:

Copyright (C) 2011 by Marijn Haverbeke <marijnh@gmail.com>

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and
associated documentation files (the "Software"), to deal in the Softwarewithout restriction, including
without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is furnished to do so, subject to the
following conditions:

http://www.chiark.greenend.org.uk/~sgtatham/putty/licence.html
http://codemirror.net/
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The above copyright notice and this permission notice shall be included in all copies or substantial
portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUTWARRANTYOF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUTNOT LIMITED TO THEWARRANTIES OF MERCHANT ABILITY,FITNESS FOR A
PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORSOR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGESOROTHER LIABILITY, WHETHER IN AN ACTION OF
CONTRACT, TORTOROTHERWISE, ARISING FROM, OUTOF OR IN CONNECTIONWITH THE SOFTWARE
OR THEUSEOROTHER DEALINGS IN THE SOFTWARE.

jQuery

Website:

http://jquery.com/

License:

Copyright (c) 2011 John Resig, http://jquery.com/

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and
associated documentation files (the "Software"), to deal in the Softwarewithout restriction, including
without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is furnished to do so, subject to the
following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial
portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUTWARRANTYOF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUTNOT LIMITED TO THEWARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORSOR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGESOROTHER LIABILITY, WHETHER IN AN ACTION OF
CONTRACT, TORTOROTHERWISE, ARISING FROM, OUTOF OR IN CONNECTIONWITH THE SOFTWARE
OR THEUSEOROTHER DEALINGS IN THE SOFTWARE.

Closure Library

Website:

http://code.google.com/closure/library/index.html

License:

Copyright 2006 The Closure Library Authors. All Rights Reserved.

http://jquery.com/
http://code.google.com/closure/library/index.html
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Licensed under the Apache License, Version 2.0 (the "License"); youmay not use this file except in
compliancewith the License.

Youmay obtain a copy of the License at http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software distributed under the License is
distributed on an "AS-IS" BASIS, WITHOUTWARRANTIES OR CONDITIONSOF ANY KIND, either express
or implied. See the License for the specific language governing permissions and limitations under the
License.

jQuery.CopyEvents

Website:

http://brandonaaron.net

License:

Copyright (c) 2006 Brandon Aaron

Licensed under theMIT License (http://www.opensource.org/licenses/mit-license.php)

jQuery.history

License:

jQuery history plugin

Copyright (c) 2006 Taku Sano (Mikage Sawatari)

Licensed under theMIT License (http://www.opensource.org/licenses/mit-license.php)

Modified by Lincoln Cooper to add Safari support and only call the callback once during initialization for
msiewhen no initial hash supplied. API rewrite by Lauris Bukis-Haberkorns

jQuery.mouseWheel

Website:

http://brandonaaron.net

License:

Copyright (c) 2010 Brandon Aaron

Licensed under theMIT License (http://www.opensource.org/licenses/mit-license.php)

http://www.apache.org/licenses/LICENSE-2.0
http://code.google.com/closure/library/index.html
http://www.opensource.org/licenses/mit-license.php
http://www.opensource.org/licenses/mit-license.php
http://www.opensource.org/licenses/mit-license.php
http://www.opensource.org/licenses/mit-license.php
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jQuery.scaling

Website:

http://eric.garside.name

License:

Scaling 1.0 - Scale any page element

Copyright (c) 2009 Eric Garside

Licensed under theMIT License (http://www.opensource.org/licenses/mit-license.php)

jQuery.scrollFollow

Website:

http://kitchen.net-perspective.com/

License:

Copyright (c) 2008 Net Perspective

Licensed under theMIT License (http://www.opensource.org/licenses/mit-license.php)

Flex SDK

Website:

http://opensource.adobe.com/wiki/display/flexsdk/Flex+SDK

License:

Copyright (c) 2010 Adobe Systems Incorporated

The contents of this file are subject to theMozilla Public License Version 1.1 (the "License"); youmay not
use this file except in compliancewith the License. Youmay obtain a copy of the License at

http://www.mozilla.org/MPL/

Software distributed under the License is distributed on an "AS IS" basis, WITHOUTWARRANTYOF ANY
KIND, either express or implied. See the License for the specific language governing rights and limitations
under the License.

EtherNet/IP Communication Stack

http://eric.garside.name/
http://www.opensource.org/licenses/mit-license.php
http://kitchen.net-perspective.com/
http://www.opensource.org/licenses/mit-license.php
http://opensource.adobe.com/wiki/display/flexsdk/Flex+SDK
http://www.mozilla.org/MPL/
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Website:

sourceforge.net/projects/opener

License:

SOFTWAREDISTRIBUTION LICENSE FOR THE

ETHERNET/IP(TM) COMMUNICATION STACK (ADAPTED BSD STYLE LICENSE)

Copyright (c) 2009, Rockwell Automation, Inc. ALL RIGHTS RESERVED.

EtherNet/IP is a trademark of ODVA, Inc.
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Support

For help with a component or product, please submit an online support ticket using LMI's Help Desk at
http://support.lmi3d.com/newticket.php.

If you are unable to use theHelp Desk or prefer to contact LMI by phone or email, use the contact
information below.

Response times for phone or email support requests will take longer than requests through the
Help Desk.

North America

Phone +1 604 636 1011

Fax +1 604 516 8368

Email support@lmi3d.com

Europe

Phone +31 45 850 7000

Fax +31 45 574 2500

Email support@lmi3d.com

Formore information on safety and laser classifications, please contact:

U.S. Food and Drug Administration
Center for Devices and Radiological Health
WO66-G609
10903 New Hampshire Avenue
Silver Spring MD  20993-0002
USA

http://support.lmi3d.com/
http://support.lmi3d.com/newticket.php
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Contact

Americas EMEAR ASIA PACIFIC

LMI Technologies (Head Office)

Burnaby, Canada

+1 604 636 1011

LMI Technologies GmbH

Berlin, Germany

+49 (0)3328 9360 0

LMI (Shanghai) Trading Co., Ltd.

Shanghai, China

+86 21 5441 0711

LMI Technologies has sales offices and distributors worldwide. All contact information is listed at
lmi3D.com/contact/locations.

http://lmi3d.com/contact/locations
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