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INTRODUCTION

Welcome to the Users Guide for your Newton Research Labs Software Component. Y ou will
find the ssimplicity and ease of use of this Software Component User Interface to be unparalleled
in the machine vision field.

This guide covers the installation, set-up and use of Newton Labs Software Component No.
S207-9400.

The basic S207 Software Component has been optimized for Ring Measurement with a Newton
Labs Model 9000 series Vision System.

This Users Guide contains information on the following subjects:

Newton L abs Software Component Installation and Set-Up
System Requirements
User Interface Installation
Standard Newton Labs Vision Systems features for this Software Component
Operation
Quick Start Guide
User Interface Basics
System Information
Views
Inspections
Rejects

Appendix A—Communication Troubleshooting



STANDARD NEWTON LABS VISION SYSTEMS FEATURES
Settings for the S207-9400 Software Component

IMPLEMENTED MODEL: 9400

Feature

Setting

Ethernet

Not Implemented in this Software Component

DB9 Serial RS232 Configuration Connector

Used in Set-up and Configuration Mode
Disconnect for operation

DB37 Digita Inputs

Inputs 1 — 8 user definable for triggers
(See Views Page)

DB37 Line Lock/Sync Input

Not Implemented in this Software Component

DB37 Digital Outputs

13 user definable outputs
Used for output to PLC or reject mechanism
(See Rejects Page)

DB37 Serial R$422 Data Output

Not Implemented in this Software Component

Newton Labs Imagers

Up to 4 Model 4160 Newton Labs Imagers

Imager Output Up to 4 Imager Outputs available
NTSC Format

Video Output Not implemented in this Software Component

Front Panel LEDs Busy Green after power on self-test,

red while processing

Pass/Fail

Green when pass, red when fall

Sync/Trigger

Green when opto-input is high or on.

IMPLEMENTED SOFTWARE TOOLS

View Definition

To set up/define specific views as a
combination of a camera, illuminator and
trigger

Line feature detection

Not implemented in this Software Component

Ellipse feature detection

For measuring circles and ellipses

Color matching

Not implemented in this Software Component

Edge detection

Not implemented in this Software Component

Color feature finding

For training on a desired color(s)

Reject rules

For setting tolerances and outputs




INSTALLATION AND SET-UP

SYSTEM REQUIREMENTS

Laptop or PC — Pentium 100 or faster, operating system Windows 95 or higher.

USER INTERFACE INSTALLATION

Start Windows.

Insert the Newton Labs Software Component CD-ROM into drive (*).
Press Start on the Task bar and select Run.

From the Run dialog box, select (or type) (*):\Setup and click OK.
Follow the screen instructions.

o~ D PE

* Insert your CD-ROM drive letter.

POWER UP DISPLAY

When the Newton Labs Vision System isfirst powered up, it will perform a self-test and feature
detection. When the system has compl eted the self-test, the BUSY LED on the front panel will
illuminate Green.

POWER FLUCTUATIONS

The Model 9400 Newton Labs Vision System requires relatively stable AC power. If the system
isinstalled in an areawhere the AC power is not stable and is subject to severe fluctuations
and/or discontinuity, the use of an Uninterruptable Power Supply may be required.

Should arapid power fluctuation take place and the Newton Labs Vision System appears not to
be operating correctly, turn off the main power switch on the front panel for 5 seconds and then
turn the system back on.



QUICK START GUIDE

Y our Model 9400 has been shipped preconfigured for O-ring inspection. It is set up to use two
imagers, each with aNewton Labs ring light attached. Y ou will have to adjust parameters to
conform to your exact imager mounting setup.

1. Connect laptop or PC to the Newton Labs Vision System and turn on the Vision System
2. Install Software Component on laptop or PC
3. Start Software Component

The Software Component User Interface will automatically connect to the Newton Labs
Vision System. If it does not connect:

Go to Connection Menu
1. Select Configure— Select Com Port.
2. Select Connect

3. If no connection is made after properly selecting the Com port, see Appendix
A for help.

4. Go tothe Information Page

1. The Newton Labs Software Component will automatically confirm that the
Software Component is the correct one for the connected Newton Labs
Vision System

2. If theinformation page does not show the correct serial number, you will not
be able to continue. A display box will inform you of the conflict. Contact
your Newton Labs Authorized Distributor to obtain the correct Software
Component.

5. Gotothe ViewsPage

A view defines an illuminator which isto be strobed when atrigger is activated,
and an imager to capture the object illuminated. This system comes
preconfigured with two views, one for each imager/illuminator combination.
These views are set to trigger when digital input oneis activated.

6. Attach and focusimagers

1. Attach theimagers and illuminatorsto Model 9400 and mount them as
described later in this document.

2. View theimager display in the Views Page for focus and imager placement.
Enable “ update continuoudy” to maintain alive active image.



7. Go to the Inspections Page

Y our system comes preconfigured with ellipse inspections for both views. You
will probably have to adjust the region of interest (ROI) and color calibration for
your setup.

1
2.

3.

8. Goto RegectsPage

1
2.
3.

Click oninspection 1 or 2 to see the details of the inspections.

Set the region of interest (ROI) by typing in the boundaries or drawing on the
image (red box). The red O-ring should be centered in the ROI.

Select “color calibration” which will invoke a dialog box enabling color
training. Click “show processed data’ and “update continuously” to seethe
results of the color training. See the Color Calibration section of this
document for more information.

Place known good parts under the camera and note the measurement values
displayed under “Inspection results” on the bottom right hand side of the
Inspections Page. Take note of the measurements displayed for several
known good parts to determine a tolerance range for good parts. Do the
same for bad parts.

Click onthe “add” button to begin set up of a new reject

Select an output and duration of the output signal

Select the appropriate pass or fail measurement parameter. Note: this should
be known after step 7 above (item 4 - Inspections Page)

9. FileMenu Save Settings
Saveto File

10. Run Menu Start Running

11. Connection Menu Disconnect

12. FileMenu Exit
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USER INTERFACE BASICS

FILE MENU
NE Mewton Labz 9000 5Series - Setup and Configuration
[HE8 Connection  Bun

Save Settingz... Chl+5 ocuz and Calibration I kdonitaring I
Load Settings... Chl+0

E it |4E"j
Sernal number: 940071 100095

B |nztalled Components

Save Settings-Saves currently selected settingsto afile on the laptop or PC you are using. A
dialog box will ask for afile name and location. It is highly recommended that you save the
settings after a successful setup.

L oad Settings—Opens previoudly stored settings file and loads those settings into the User
Interface.

Exit—Closes the Software Component User Interface

CONNECTION MENU

NE Mewton Labs 9000 Senes - Setup and Configuration

Eilz | Conrection  Bun

Infor Connect nd Calibration I M anitaring I
DiEeanmest
y Configure Senal Part....

Serial number: 94001 007339

rlnstalled Compaonents

Connect—Connects the Newton Labs Software Component User Interface to a Newton Labs
Vision System. This option must be selected first in any setup session.

Disconnect-Disconnects the Newton Labs Software Component User Interface from a Newton
Labs Vision System.

Configure Serial Port—Select the communications port the Vision System is connected to.

11



RUN MENU

NE Mewton Labs 9000 Senes - Setup and Configuration

| Conf  Start Bunning Ealil:uratiu:unl Munitnringl
v Stop Bunming

Wizion system model; 3400
Sernal number; 3400710073339

E Inztalled Components

Start Running— To optimize performance, Start Running will automatically disable video out.

Stop Running— Thiswill re-enable the video out.

12



SYSTEM INFORMATION PAGE
¢ Vision System Model

¢ Serial Number

¢ Instaled Components

r.f Hewion | shs 500 Senes - Setlup and Confsprabon

Fle Cosweecion Bun
-trﬂ'_l'l_ﬂ_h_'|_|'~'-l|:| |rup:h|.:| thl

Wil ieabe gt 5300
Ewial rumbai 5400000000

Il Congsoramrt

S0 - S0 g Irepeschon

Cornactsd in Wdl 3800 ra—

Vision System M odel

The Newton Labs Software Component User Interface reads and automatically identifies the
Model number of Newton Labs Vision System to which it is connected.

Serial Number

The Newton Labs Software Component User Interface reads and auto identifies the Serial
number of Newton Labs Vision System to which it is connected. If the Software Component is
not correct for that serial number, a display box will appear. Contact your Authorized Newton
Labs Distributor for the correct Software Component.

Installed Components

Since many final applications require several Newton Labs Software Components, this table
identifies which of the Newton Labs Software Components have been included in this
application.

13



VIEWS PAGE

The Views Page allows the operator to easily set up and define aview consisting of a specific
imager, trigger, and illuminator.

PF Hawlon Labis S0 Seies - Selup and Conlsguealinn

Fis Corwcion fun
Indorrnalion  Yiews: | kupactons | Flefents |

Wi

add | Debte | oo | MoveDown I Updabe contimous! T Gpame o

Trigger: |Inn-.IFI Trigges) *rl

| e ||rl-u:.r=1'| ""l
| amirysion ||l.-|1'halu"| ""l

| bamination Duestion: | 00ME meconds

ﬁf‘ Hewlon Labe SN0 Saieis - Seliap sl Lol g el

Ede Connechon Bun
Irfcemation  Vewws | Configuration | Rects |

Wimr
2
Select an input trigger for each view.
Tagger  |Input B [Trigger) = It is possible to have the same input trigger for

more than one view as desirable such as when two
imagers are mounted side by side doing identical
inspections. It is possible to either use one trigger
for both imagers or set up two triggers, one for
each imager.
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VIEWS PAGE CONT.

Trigger: | Input 8 [Trigger] j

Imager: || 1 -
meger:  JImage J Select the desired imager (up to 4) one at a

lurrinator: | Imager 2 : time for each view.

Imager 3

lllumination Lmager 4

Trigger: | [rpuk 3 [Trigger) ﬂ

|mager: | Imager 1 ﬂ

[ urniriatar: | [urninatar 1 A

Himitiation [ luminatar 2 seconds

|||uminat-:ur 3
[omingtor & Select the desired illuminator (up to 6) one
llrninatar £ < at atime for each view.

Trigger: | Input 2 [Trigger] j

Imager: | Imager 1 ﬂ

[lurninatar: | Murninator 1 -

Type in the desired signal duration for each
[urminatian Churation; 005 seconds 4—— iII):meinator. g

15



INSPECTIONS PAGE

The Inspections Page allows the operator to easily set up and define ellipse inspections. This
page consists of region of interest and color calibration parametersto define. The softwareis
designed to determine the inner edge of the ellipse of a specific color. The measurement datais
displayed on the bottom right hand side of the dialog box.

I‘\'E Narwelloen Labey QD Semes - Selap and Conlaguialeen
Bl Corracton  Bun
Information | Viesss  Inspections | Fisject: |

rpODNPE

Iripeciors Wiswr |1 _ﬂ Efﬁﬂﬁlmm

i Processed Dals

o | Dml = I HMDMI [T Updasis conlinuosh Lipcals reosy |

Viewr FI12
Regor ol merest Lok [ 102 Tep[ 92 Aight [ S22 Bomom [ 422

Cokot Tl

Inspiction Feeuts - Vs 1
E bgebi Caridm 0 174 652454
E lepred Canbe ) 1240152573
fupersge R 540603
E cosnbicdy: 1.0 3838
Angle 167 230728

Add an inspection by clicking on the “Add” button.

Select the appropriate view (specific configuration of imager, trigger, illuminator)

Select “ Show imager view”.

Set the region of interest (ROI). This can be done by either typing in the boundary values or drawing
on the image (dragging the red box which denotes the ROI). Note: For best results, try to center the
object (or the part of the object) which isthe actua focus of the vision inspection within the ROI.
Thisis depicted in the image above where the red o-ring (in the green plastic shell) isthe focus of the
vision inspection.

Invoke the Color Calibration dialog box by clicking on the Color Calibration button. (See next page
for Color Calibration discussion). Train on the color of the ellipse.

Click on the “update continuously” tick box. Place known “good” parts under the camera (one at a
time) and note the measurement val ues displayed under “Inspection results’ on the bottom right hand
side of the Inspections Page. Take note of the measurement data displayed (min & max radius, max
eccentricity) for several known good parts to determine a tolerance range for “good parts’. Conduct
the same procedure for known “bad” partsto get afeel for how various defects affect and change the
measurement values. Use thisinformation when setting tolerances in the “Rejects Page”.
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INSPECTIONS PAGE CONT. — COLOR CALIBRATION

I'{' Mewlon Labs J000 Seiea - Setup and Configusation
Ed= Lomrection Fun

Infoenation | Wiews  Irepechon: |F|rrrrt=|

. Shoer 7 g Wi
hiad El = Procesord Data
I Updahs cortirity Ll prichask: icwad
Lok Cabbdalan
Hias | oy His Ve | )
| J
J
[~ Bnghf colos only
i 5 stuestion | W K Hirimum Enghirsss: | T -
L S
T e T

Irapecton Fesulls - Yiew 1
Elipse Cenber < 174 E34230
Elipse Cenber v 134, 399501
Do Soemage Raduy 5180 2682
Eceanincy 10073590
Apgle: 158 206573

The Color Calibration Page allows setting the color range of the objects. Color selectionis
primarily performed by adjusting the Hue and Hue Variation. Hue sets the actual color, while
Hue Variation configures how much the color can vary. Select Processed Data to display the
training output in the right hand side of the page, or select Imager View to view the imager output. Adjust
Hue and Hue Variation to try to get asolid training. An excellent training is achieved when the colored
object is depicted as solid white. The goal isto end up as solid white as possible. In the case of the
ellipse, the goal isto get anice continuous inner edge as depicted above. The extraneous white fringe in
the image above depicts reflection of the ring color, which the software algorithm ignores.

Usually, Bright colors only can be turned on, which configures the Saturation and Brightness
ranges to their default values. If, however, Hue and Hue Variation are insufficient for obtaining a
solid image, turn off Bright colors only and modify the Saturation and Brightness ranges.
Saturation is the property of how “intense” versus how “washed out” acolor is. For example,
red is more saturated than pink, and pink is more saturated than white. Y ou can get a good feel
for these adjustments by watching the recognized color range under each dlider.
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REJECTS PAGE

The Rejects Page alows the operator to easily set up and define tolerances for pass fail outputs.

h‘E MHewton Labs 9000 Series - Setup and Configuration

File Connection  Bun

Infu:urmatiu:unl Viewsl Inspections | |

—Reject Bulez

Add | Deletel i e =H | aneDuwnl

‘

Trigger IDutpuH j fior | 0.25 seconds

when I Inspection fails j

| Ellipsse 1iew 1 =l

Connected ta Maodel 3400
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REJECTS PAGE CONT.

h‘E Mewton Labs 9000 Series - Setup and Configuratio
Eile Connection Bun

Infcurmaticunl Uiewsl Inspections  Rejects |

—FReject Rules

Add | Deletel i [tz | MDVEDDWH'

Establish a new regject rule by
clicking “Add”, or select an existing
reject rule from the list in the
window.

........................... <+

when ||

Output 2

Select an output and a duration for the
output signal.

Cutput 3
— | Output 4 -

IEIIlpse Output 5 — I

COutput &

Output 7
Output ™

Trigger II:Iutput'I j for | 0.75 seconds

when |Walue less j «

Inspection Fai
[Elipsd nspection su [ =] <[ =5

Inzpection succeeds

Select one of the four reject conditions
which will associate with the selected
output (established above) and specific
measurement (next step below).

Y alue greater

19




REJECTS PAGE CONT.

Select the specific measurement
(associated with a specific view)
to coordinate with the reject
condition and value.

Triager IEIutput'I j fior | 025 seconds

when I‘-.r‘alue lezs - I

Elipze 1 Average R adius Wiew 1 j 4 |

Elipze 1 Center # YWiew 1

Ellipze 1 Center ' Yiew 1
iElipge 1 Average Badius Wiew 1
Elipse 1 Eccentricity Wiew 1
Ellipze 1 Angle Yiew 1

Elipze 2 Center ¥ YWiew 2
Ellipze 2 Center ' Yiew 2

Elipze 2 Average B adiug Wiew 2

FS

535

-

Typein the tolerance value achieved earlier

by testing both good and bad partsin the

Inspections Page set up.

In this example, an ellipse (in view 1) with

an average radius of less than 53.5 will be

relected.
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O-RING APPLICATION NOTES

This application identifies crooked and doubled O-rings in plastic connectors. See the diagram
following for the recommended fixture setup to hold the imager and the connector being
inspected. Setup for this application is critical, as the variations being measured are very small.
The fixture must hold the imager and the connector rigid, since asmall change in the angle of the
imager or of the connector may result in significant changes to the inspection results.

The imager is angled relative to the connector such that when a connector has two o-rings, the
imager sees the inside edge of the bottom o-ring on the far side of the connector and the inside
edge of the top o-ring on the near side. Thisresultsin a higher eccentricity reading,
distinguishing the doubled o-ring from asingle o-ring. Because proper angles are so critical to
the proper functioning of the vision system, we recommend that the fixture allow adjustment of
the imager angle. It should also allow adjustment of imager position so that the connector can be
centered in the imager’ s view.

The system is not very sensitive to ambient light, since the LED light flashes much brighter than
typical room lighting. However it isimportant that the imager and connector are shielded from
sunlight or bright room lights,

Recommended fixture setup/calibration procedure:

1. Connect both imagers and light to vision system. It isimportant to connect both imagers, as
the vision system will not function correctly with only one imager connected.

Set up imagers with the recommended 10° angle.

Adjust imager position and focus. If an NTSC monitor isreadily available, you may want to
connect the monitor to the Imager Out connectors on the vision system and shine a bright
light on the connectors for positioning and focusing. Otherwise you can use the Views page
of the lost software and check “Update continuously” for areal-time imager view.

Make sure that the o-ring within the connector is roughly centered on the screen. The
imagers should be shipped with correct focus, but if the o-ring is out of focus you will have
to refocus on the o-ring.

The imager view of the connector should be similar to the one shown on page 14 of this
manual (Views Page). In particular, the bottom edge of a correctly seated o-ring should be
just visible past the edge of the connector housing.

4. Cdibrate inspection setup. Go to the Inspections Page of the hose software. For each
inspection, make sure that the region of interest (the red box in the imager view) surrounds
the o-ring, and the o-ring is centered in the ROI. Also make sure that the processed data
view identifiesthe red o-ring well. If not, you may have to adjust the color calibration
settings. Make sure that the o-ring isidentified well for al color variations of o-ring. If the
closer inside edge of the o-ring is not consistently identified, the imager angle may be too
high. Decreaseit afew degrees and go back to step 3.

5. For each imager, experimentally determine good limits for minimum and maximum radius
and maximum eccentricity. On the Inspections Page, select the appropriate inspection and
check “Update continuously”. When you place a connector with o-ring in the fixture, radius
and eccentricity should be displayed, along with other measurements. Place avariety of
connectors with well-seated o-rings in the fixture, keeping track of the lowest and highest
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observed values of radius and highest values of eccentricity. Leave each connector in the
fixture long enough for several measurements, as results will vary dlightly with each
measurement. Also observe measurements for connectors with improperly seated o-rings,
and with double o-rings.

Double o-ring connectors should always display a higher eccentricity than single o-ring
connectors. If thereis not enough eccentricity difference to reliably distinguish double o-
rings, the imager angle may be too small. Increaseit afew degrees and go back to step 3.

Go to the Rgects Page. Based on the results of step 5, set limits for radius and eccentricity
for each inspection.

Make sure that the triggers and reject outputs are set up as desired. By default, Input 1
triggers both imagers, and aregject on imager 1 raises output 1 for 250 ms, while areject on
imager 2 raises output 2 for 250 ms. Y ou can easily change these settings on the Views Page
and Rejects Page.
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APPENDIX A

COMMUNICATION TROUBLESHOOTING

Problems Communicating with the 9000 Series

¢ The user interface will
not connect with the
9000 Series

Try thefollowing first:

¢
¢
¢

¢
¢

Wait 30 seconds and try reconnecting.

Check all connections.

Make sure only one copy of the software component is running
on the laptop or PC.

Make sure that no other software (e.g. PAlm Desktop) is using
the seria port.

Try to connect using another COM port.

Turn off the computer, restart, and try again.

If the above suggestions do not provide results, follow the

procedures below to further troubleshoot communications:

STEP 1: Establish communications via a communications terminal

program.

HyperTerminal can be used to debug system communications.
Y ou can use the HyperTerminal program as follows:

Start HyperTerminal: Click the Start button, choose Run, type
in Hypertrm.exe and click OK. A dialog box will appear with
the words “ Connection Description” in the title bar. Type
NRL9000 in the name field. Under “Connect Using”, click
“Direct to Com ...” and choose the COM port you are using to
connect to the 9000 Series. Try using COM 1, if you areusing a
PS-2 mouse. If you have a serial mouse, try COM 2. If you are
not sure which COM port to use, repeat until you determine the
right one.

Select the appropriate communications port.
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PROBLEMS COMMUNICATING WITH THE 9000 SERIES (CONTINUED)

¢ Theuser interface will
not connect with the
9000 Series
(continued)

A dialog box will appear listing the properties for the com port
selected. Set the com port properties to 115,200, 1 stop bit,
Flow Control-Hardware

The HyperTerminal program will display awhite box. Pressthe
space key (several times). An “OK” will appear each time you
press space as long as the PC is communicating with the 9000
Series through HyperTerminal. If successful communications
with the 9000 Series have been established, skip to Step 4.

STEP 2: Check the wiring

There may be a problem with the RS-232 cable or the
laptop/PC. Make sure the wiring is correct.

STEP 3: Make sure the computer isworking properly

If you are not able to obtain control over a COM port on the PC,
check with your system administrator for help. If you are able
to get control over aCOM port, and you have checked all
wiring and connections, go to Step 4.

STEP 4: Power down the 9000 Series and power up again
normally.

STEP5: Establish communications with the 9000 Series using the
software component.

Disconnect from the terminal mode in the program you are
using. Use the software component to try to connect to the 9000
Series. If you still cannot establish communications using the
terminal mode and/or the software component after reloading
the software and establishing that there are no problems with
the wiring or PC, go to Step 6.

STEP6: Call your Newton Labs Authorized Distributor

Arrange with your local distributor to substitute aworking 9000
Series and laptop to determine where the problem exists.
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