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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.
S203-9400. The basic S203 Software Component has been optimized for Defect Detection with
aNewton 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

Configuration Page

Operator Page

Appendix A—Communication Troubleshooting
Appendix B-Set-up & Operation Troubleshooting

Appendix C-Application Overview & Notes



STANDARD NEWTON LABS VISION SYSTEMS FEATURES
Settings for the S203-9400 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
Need not be connected during operation

DB37 Digital Inputs Inputs 1 — 3 for imager triggers

Input 1 Imager 1 - Trigger

Input 2 Imager 2 - Trigger

Input 3 Imager 3 - Trigger

Inputs 4-7 BCD switch inputs
DB37 Line Lock/Sync Input Not Implemented in this Software Component
DB37 Digital Outputs Used for reject signals

Output 1 Reject output

DB37 Serial RS422 Data Output

Not Implemented in this Software Component

Newton Labs Imagers

Up to 3 Model 4160-IR Newton Labs Imagers

Imager Output Up to 3 Imager Outputs available
NTSC Format of raw video
Video Output Shows vision system output

See Operator Control Page — Output
Display Monitor

Front Panel LEDs

Busy

Green after power on self-test

Pass/Fail

Green after passed inspection, red after failed

Sync/Trigger

Green when any trigger input is active




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.
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* 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

These directions assume use of a standard NTSC video monitor with BNC connector.

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

If the information 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. Attach and focus imagers

1.
2.

3.

Attach the imagersto Model 9400

View the imager display in the Configur ation Page for focus and imager
placement.

Alternatively, attach video monitor to the Imager Out connector. Use the
monitor image to inspect imager output for focus and imager placement.

6. Go tothe Configuration Page

1
2.
3.

4,

Select the first imager for set up.

Select one of the four inspection parameters.

Click on any one of the settings and note any highlighted yellow overlays on
the image to the right (Cap Properties and Cap Location only).

Typein valuesfor each setting or click on the yellow overlays and drag the
lines to the appropriate position. As needed, run known good and defective
bottles through the system and note the val ues associated with each in order
to attain proper settings.



7. Gotothe Operator Page

1. Select or deselect the desired inspections by clicking in the box for
each.
Select apreferred display
Typein the desired delay and duration for the kick-out
Set Cap Properties bridge per cap
Set number of acceptable broken bridges

SR S

8. FileMenu Save Settings

Saveto File
9. RunMenu Start Running
10. Connection Menu Disconnect
11. FileMenu Exit

10



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
File  Connechion

§__!_p_f9r_rg_§_!i9r]_§| Conf  Start Bunhing  |Calibration | Monitoring |
v Stop Bunming

Wizion system model; 3400
Sernal number; 3400710073339

E Inztalled Components

Start Running— Put the system in the running state. While running, the system will react to
triggers by inspecting bottles.

Stop Running— Put the system in the not running state. While running, the system will not react
to triggers. However, it will display real-time views from the three cameras on the video out
monitor.

12



SYSTEM INFORMATION PAGE
¢ Vision System Model

¢ Serial Number

¢ Instaled Components

M Hewton Lot S000 5ewed - Sebug sl Cosdagis alion

Tirkormation || Configuastion | Dpeusics Conerol |

“Whmon malem meodet B
Cemnl riniDed SR 1 00EE

Ingtalsd Comporanis

210 - Bty Lap Venboaton #1 .4

Corvmctad b Modsl 3800 Riurrng

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.
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CONFIGURATION PAGE

The Configuration Page alows the integrator to easily set up and define the inspection settings
for each imager.

h"_l Mizwilon Labs N0 Seimws - Sedup o Lol ogyuialios
Ede Lonredion Hun
efomation | Confgualion || Diperaor Conwal |

5'!"""';* |||||.-||_|v| ] j | T b ushi= j

R [ Updaln exnbmuousy Updstnroes |
1™ Body thesshold [ =
™ Rling bidge tveshold [~ o
™ Urlucked Husshold [ o5
[Caarenk ring huck is 0.447 keh, 0,447 ight |

Esnghitniez walue from O 1o 255 Pieels brghler tham iz
i consdened b be part of Hue backlight

Conrachad bo kel 400 FAunning
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CONFIGURATION PAGE CONT.

NE Newton Labs 9000 Series - Setup and Co

Eile Connection  Hun

Information  Configuration I Operatar I:::untr-:ull

S_peufy one imager (of th_e three) at a ~Setings [imager 1 =] [Thiesholds =] —
time before adj usti ng setti ngs for > R
each {* Backli{imager 2 | I 75
Imager 3
" Body threshald: I 120

" Fling bridge threshu:-lu:l:l a0
= Untucked threshold: I E5

NE‘ Mewton Labs 9000 Series - Setup and Configur

File  Connection  Bun

Information  Eonfiguration I Cperatar Eu:untn:ull

Select each of the four configuration
parameters (one at atime) for each imager.

< Eac_h page has a unique set Qf user definable
settings values to set and adjust as needed for
optimum performance.

[ Settings ilmageﬂ ;i IThreshnIds _:j

i+ Backlight threshold: EL-:nt-:nn

Cap Properties
" Body threshald: Threshalds

" Ring bridge threshnld:l an

O Untucked threshaold: I E5

The definition of each parameter setting is
< displayed here once selected

Brightriess walue from O to 255, Pikels brighter than thiz
are conzidered to be part of the backlight.
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CONFIGURATION PAGE: CAP PROPERTIES

Cap Properties settings pertain to the proportions of the cap.

Red lines in the imager view indicate the extent of the settings on the current page, given the
current imager view. The selected setting will be displayed in yellow; you can change this
setting graphically by clicking and dragging in the imager view.

NE Hewton Labs 9000 Senes - Setup and Configuration

File  Connection  Bun

 Settings Ilmager 2 j IEap Properties j

' Cap aspect ratic: ]ﬁ [~ Update continuauszly Ilpdate now
" Cap body top: Iﬁ
{~ Cap body battom: IT
" Thread top: m
O Thieadwidhe [ 01

£ Yertical ring u:enter:l 0916

= Ring width: I 0.495

Fatio af the width of the cap ta the height. zed ta
find the bottam of the cap, given the sides and top.

Cap Aspect Ratio isthe ratio of the width of the cap to the height. It is used to find the bottom of
the cap, given the sides and top. It affects the meaning of the other settings on the page, so
ensure that the aspect ratio is correct before changing the other settings.

Cap Body TopistheY coordinate (as afraction of the cap height) of the top portion of the cap to
inspect for cut threads. If this number istoo small, reflections off the top edge of the cap or the
profiled top edge of the cap may be interpreted as cut threads. If this number istoo large, cut
threads near the top of the cap may be missed.

Cap Body Bottom isthe Y coordinate (as afraction of the cap height) of the bottom portion of
the cap to inspect for cut threads. This should be just above the tamper-evident ring. If this
number istoo large, the tamper evident ring slits may be interpreted as cut threads. If this
number istoo small, cut threads near the bottom of the cap may be missed.

16



CONFIGURATION PAGE: CAP PROPERTIES CONT.

Thread Topisthe Y coordinate (as afraction of the cap height) of the top of the threads to
inspect for thread defects. This should be the top of the zone in which the threads are
consistently formed.

Thread Width isthe thread width as a fraction of cap width. This should be just wide enough to
cover theentirethread region. It isused to find thread defects and to avoid looking for cut
threads too near the edge of the cap. If thread width is set too small, normal threads may be
misidentified as defective and the profile of the threads may be misinterpreted as cut threads. |If
this number istoo large, cut threads near the edge of the cap view may be missed.

Vertical Ring Center istheY coordinate (as afraction of the cap height) which liesin the middle
of the tamper-evident ring. It must be fully below the tamper evident ring dlits. If it istoo high
or too low, broken bridges may be misidentified.

Ring Width isthe width (as afraction of cap width) of the portion of the cap to inspect for
broken bridges. This should be as wide as possible without possibly overlapping cap threads. If
it istoo small, broken bridges near the edge of the view may be missed. If it istoo large, the
profile of the cap threads may confuse the broken bridge inspection.

17



CONFIGURATION PAGE: CAP LOCATION

Cap Location pertains to the width and location aspects of the cap.

Red lines in the imager view indicate the extent of the settings on the current page, given the
current imager view. The selected setting will be displayed in yellow; you can change this
setting graphically by clicking and dragging in the imager view.

NE Hewton Labs 9000 Senes - Setup and Configuration

File Connection  Bun

Information  Configuration | O perator I:::-ntn:ull

~ Settings IImagerEj IEap Location |

" Search left limit; I 0175 [~ Update continuously Ipdate now

" Search right lirmit: I 0825

" Minimum cap width: I 034

M aximum cap width: I 041

" Search top limit: I 02

" Yertical cap center: ID_EE?

b aximum cap width, az a fraction of the field of wiew.
[f detected cap is wider than thiz, it will be conzidered
mizaligned. This iz common i bwo bottles are too cloze T T
together and the caps overlap.

Yedlow lines

Search Left Limitisan X coordinate (as afraction of the field of view) which will always be |eft
of the left edge of the cap, but within the backlit region. If this coordinate istoo large and
overlaps the cap, the cap will be considered misaligned. If this coordinate is too small and
extends outside the backlit area, valid caps may be considered misaligned.

Search Right Limit isan X coordinate (as a fraction of the field of view) which will aways be
right of the right edge of the cap, but within the backlit region.. If this coordinate istoo small
and overlaps the cap, the cap will be considered misaligned. If this coordinateistoo large and
extends outside the backlit area, valid caps may be considered misaligned.

18



CONFIGURATION PAGE: CAP LOCATION CONT.

Minimum Cap Width is the minimum width as afraction of the field of view. If detected capis
narrower than this, it will be considered misaligned.

Maximum Cap Width is the maximum width as a fraction of the field of view. If the inspected
cap iswider than thisvalue, it will be considered misaligned. This can occur when two bottles
are too close together and the caps overlap.

Search Top Limitisthe Y coordinate (as afraction of the field of view) which will always be
above the top of the cap. If this coordinate overlaps the cap or extends above the backlit area,
the cap may be considered misaligned.

Vertical Cap Center isthe 'Y coordinate (as a fraction of the field of view) which will always
overlap the cap. If the cap does not overlap this coordinate, it will be considered misaligned.
This coordinate should lie near the middle of the threaded region of the cap.

19



CONFIGURATION PAGE: THRESHOLDS

Thresholds pertains to the grayscal e representation of the cap and background.

h‘E Mewton Labz 9000 5eries - Setup and Configuration

File Connection  Bun

~ Settings Ilmager 2 j IThreshDIds j

* Backlight threzhaold: I 0] [T Update continuosly |Ipdate now
" Body threshaold: I a0
" Ring bridge threshaold: I a0

" Untucked threshaold: I E5
[Current ring tuck is 0.447 left, 0.447 right.]

Brightness value from 0 to 255, Fikels brighter than this
are conzidered to be part of the backlight.

Backlight Threshold is a brightness value from 0 to 255. Pixels brighter than this value are
considered to be part of the backlight. If thisvaueistoo low, the size of the cap may be
incorrectly identified and valid caps may be reported as misaligned.

Body Threshold is a brightness value from 0 to 255. Pixels brighter than this within the cap are
considered to be cut threads. If thisvalueistoo low, highlights or reflections on the cap may be
misidentified as cut threads. If thisvalueistoo high, cut threads may be missed.

Ring Bridge Threshold is a brightness value from 0 to 255. Pixels brighter than this are
considered to be part of the tamper-evident ring dlits. If thisvalueistoo low, undamaged tamper
evident rings may be rejected with broken bridges. If thisvalueistoo low, broken bridges may
be missed.

20



Untucked Threshold is a brightness value from 0 to 255. Pixels darker than this are considered
to be part of the cap when inspecting for untucked caps. If it istoo high or low, untucked caps
may be misidentified.

CONFIGURATION PAGE: TOLERANCES

Tolerances pertains to the minimum and maximum acceptabl e defect measurement.

Nf Mewton Labz 9000 Series - Setup and Configuration

Eile Connection Bu

Infarmation

l Operator Contral ]

Settings |Imager2ﬂ |T|:|Ieran|:es ﬂ

(« Minimum thread waviness:| 075 [ Update continuouzly Update nove
[Current waviness iz 1.832 left, 1.959 right.]

b arirnum cap ik £ degreez
[Current cap kit iz -0.451 degrees.]

= Minimum ring tuck: 05

[Current ning tuck is 0.447 [eft, 0447 right.]

€ M aximurm wing out size: b pisels

Thread wavineszs measures how well-formed the
threads are.

| waviness iz lezs than thiz value, the battle iz rejected
with a thread defect.

Minimum Thread Waviness measures how well formed the threads must be. If wavinessisless
than this value, the bottle is rejected with athread defect. Pass several good and defective bottles
through the system and observe the current waviness values to determine a good minimum
waviness.

Maximum Cap Tilt measures the maximum angle of the top of the cap. If the cap tilt exceeds
this value, the bottle is rejected as a crooked cap. Pass severa good and defective bottles through
the system and observe the current tilt values to determine a good maximum tilt.

Minimum Ring Tuck determines how rounded the corners of the tamper-evident ring must be.
Ring tuck measures how well tucked the tamper-evident ring is by inspecting how rounded the
bottom corners of the cap are. If ring tuck is less than the minimum, the bottleis rejected as
untucked. Pass several good and defective bottles through the system and observe the current
ring tuck values to determine a good minimum.
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Maximum Wing Out Size is the number of pixels the edge of the tamper-evident ring can extend
beyond expected before the bottle is rejected as awing out. If too small, undamaged caps may
be rejected as wing outs. If too high, wing outs may be missed.

OPERATOR CONTROL PAGE

The Operator Control Page allows the operator to easily view system status, and select the
inspections, output, and quality control parameters of the system for a given production run.

W Mewion Labs 9000 5enes - Selup ard Cordiguialion
Fis Cornection  Fan

Ireipechiciia Drispilary
I Shee dabaci baliles only

Couriz: F Ebows al bt
F HoCsp i
' Cid Thesads 3 -
E ;T-:s:l : Dy m Fucands alei R igos
Dusstion: [~ 01 amcondt past kackout begin
™ Unbucked 0
I "wing Dut 0
R Broken Badoe 2 Cap Propertiss
Total Boitles 12439 Bridges pes cope [ 12
et Bodlacs 4
Uninspected Boifles % P

Aadnt Dol | Blira ||'| --l tansk=n baidy=z

Cornecied o ko 3400 [Fonrang

I nspections: Each of the 8 inspections can be turned on or off by the operator by clicking in the
appropriate box. Each active inspection appears with a green highlight on the output display
monitor. As each inspection isturned off, it appears with ared highlight on the output display
monitor. See Output Display Monitor — next page.

Reset Counts enables the operator to zero out all inspections at any time.

Display allows the operator to have either al bottles or only defective bottles display on the
output display monitor.
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OPERATOR CONTROL PAGE CONT.

Kickout isfor the operator to set the output signal interval and duration for the kick-out
mechanism. The Delay setting is an interval between the time that the input trigger signal occurs
and the kick-out mechanism is activated. The Duration setting is the amount of time that the
reject output is active. Note that avery small delay may not be possible, because the vision
system must spend some time analyzing the cameraimage before it can activate the regject output.
If the vision system takes longer for processing than the specified delay, then actual delay will be
longer. The vision system spends less than 0.050 seconds performing processing.

Cap Propertiesis the setting to designate the number of bridges per cap. The bridges are the
contact points between the cap and the tamper evident ring.

Quality Control allows the operator to specify the maximum acceptable number of broken
bridges

23



OuTPUT DISPLAY MONITOR

The output display monitor mounted on the factory floor allows the operator to view areal time
running total of each of the 7 defects, total bottles inspected, and total defects detected.

Each imager reports out either the
defect detected or “none” per
every bottle inspected.

Thel20 degree view from each imager is
displayed in the three windows.

—> Aseach defect is
detected, ared
box appears
around the defect
to highlight it.

Uninspected | Defect count
> 0 8
ocap ut threads |Thread defect| Botile count
0 4 2 8
Crooked cap | Untucked Wing out A |Broken bridge
& 0 0 |
This provides avisual representation of In this example, All 7 inspections are
| exchtrigger asitisactivated. Innormal activated and therefore highlighted in
conditi ons, each of the three squares will green. When the operaor turns off an
flash yellow in sequence from left to inspection, it remains displayed, but it
right as each trigger fires. Inthis is highlighted in red.
example, al three squares are black
depicting no trigger activity.
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OPERATOR BCD INPUT

The BCD switch and button can be used to control some aspects of the system without a
computer connected. The action performed when the button is pressed depends on the state of
the BCD switch:

BCD Switch Action

None

Switch system between the running and not running states.
Reset all defect counts.

Disable or enable the no cap inspection.

Disable or enable the cut threads inspection.

Disable or enable the thread defect inspection.

Disable or enable the crooked cap inspection.

Disable or enable the untucked inspection.

Disable or enable the wing out inspection.

© 0 N oo o~ W N L O

Disable or enable the broken bridge inspection.

25



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 serial 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 termina

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 thetitle 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 are using a
PS-2 mouse. If you have aserial 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.

27




APPENDIX B — SET-UP & OPERATION TROUBLESHOOTING

False Rejects and False Positives

¢ Thesystemseemsto | Try thefollowing first:
be reporting false
rejects and or false
positives on any of the
inspection tasks.

28
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